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1. Model purpose
1.1. Goal

The VERMEER Solvents tool is used to provide exposure and hazard endpoints regarding the release of
solvents in surface waters.

The VERMEER Solvents tool predicts:
1. the concentration of solvents in aquatic organisms (expressed in mg.kg* fresh weight), i.e. in:
a. phytoplankton;
b. pelagic and/or benthic invertebrates;
c. pelagic and/or benthic, herbivorous and/or carnivorous fish;
d. aquatic mammals (e.g. otter);

2. various ecotoxicological endpoints potentially required for regulatory purposes

2. Model applicability

2.1. Spatial scale and resolution

Spatial scale and resolution are governed by the homogeneity of the water body under investigation, in
which organisms is assumed to live. It is therefore recommended to wuse the
River/Phytoplankton/Invertebrates/Fish models for river zones that show a homogeneous geometry. For
water bodies showing significant relative variations in their dimensions (e.g. under the effect of tributaries
affecting dilution of chemicals in water), it is possible to build scenarios with several successive and
connected river boxes.

The River model assumes that chemicals are homogeneously distributed along the transect of the river (i.e.
laterally and vertically). The application of the Fish model just upstream of a lateral point release must then
be considered with caution if well-mixing condition is not respected. In such a case, the distribution of Fish
among several zones presenting different contamination levels must be defined.

In the VERMEER Solvents tool, no migration of organisms among different zones is assumed. In other
words, organisms are assumed to stay in the same water box during their entire lifetime.

2.2. Temporal scale and resolution
There is no limitation for temporal scale (i.e. duration of the simulation).

As far as temporal resolution is concerned, several processes included in the model are relevant at daily (or
less) exposure resolution. For example, physical exchanges at the water column-sediment interface are
highly dependent on water velocity and concomitantly on flow rate. This is especially the case for
resuspension processes during flood events. As the flow rate can be subject to rapid variations, especially
during flood periods, the estimation of particles resuspension is poorly relevant for large temporal
resolution (e.g. weekly or monthly). In conclusion, it is highly recommended to run the model for daily (or
less) temporal resolution.



2.3.

Chemical considered

Solvents included in the VERMEER Solvents tool are visible on the Context window of the tool, i.e.
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Future solvent candidates can be included case by case by end-users.

2.4.

Steady-state vs dynamic processes

The River/Phytoplankton/Invertebrates/Fish models represent all the exchanges processes dynamically.
Processes representing exchanges of contaminants between organisms and their surrounding environment
(i.e. overlying water, sediment porewater, other biota systems representing food) are dynamically
simulated, with uptake and elimination rates. Kinetics representing uptake and elimination processes are

first-order.




3. Science background

The scientific background of the models included in the VERMEER Solvents (River, Phytoplankton,
Invertebrates, Fish, Mammals) are presented in detail in the documentation of the MERLIN-Expo tool
(available on https://merlin-expo.eu/) and in Ciffroy et al. (2018). Only the main principles on the model
are reminded here for a better understanding of the assessment process.

3.1. The River model

3.1.1. Sorption/desorption between Water and Particles

Exchange of chemicals between surface water and Suspended Particulate Matter (SPM), and between
sediment pore water and sediment particles, is assumed to be equilibrated. Such exchanges can thus be
described by a distribution (or partition) coefficient, generally noted Kqg spm and K seq respectively (in mé.g-
1), expressed as the concentration ratio at equilibrium between the particulate phase and the dissolved phase.
Under this assumption, chemical concentration in the dissolved and particulate phases can be calculated as
follows:

. Cwat
(Equation 1) Cais water = HK;;%

H _ Kd,SPM-Cwater
(Equation 2) Cspy = T+K g st SPH

where Cyis warer (Mg.M®) is the concentration of the chemical dissolved in river water; Cspy, (Mmg.g-1) is
the concentration of the chemical associated to SPM; C,,4cer (Mg.M) is the concentration of the chemical
in raw river water; SPM (mg.g?) is the Suspended Particulate Matter; K4 spp (m2.g?) is the distribution
coefficient between SPM and water.

Organic carbon is assumed to be the main particulate media interacting with hydrophobic chemicals.
Considering this assumption, distribution coefficients are related to the Water-Organic Carbon partition
coefficient Ko (representing the ratio at equilibrium of the chemical between particulate organic carbon
and water respectively) and to the fraction of organic matter f - in particles (when K g spy and K g ¢4 are

expressed in m.g?):

(Equation 3) Kaspm = 1078 for spm-Koc
and
(Equation 4) Kd,sed = 10_6-fOM,sed-Koc

where K s.q (m®.g™) is the distribution coefficient between sediment particles and sediment porewater;
fom,spm (dimensionless) is the fraction of organic matter in SPM; fyu seq (dimensionless) is the fraction
of organic matter in sediments; K. (dimensionless) is the water-organic carbon partition coefficient.

3.1.2. Deposition of SPM and associated chemicals to bed sediment

The ECHA scenario considered in the present study considers a static aquatic pond without water dynamics.
In this context, only deposition of contaminated particles is considered here, and bno potential resuspension
(occurring in running waters and not in static ponds).


https://merlin-expo.eu/

Modelling of the deposition of fine cohesive particles (and associated chemicals) is based on the assumption
that the gravitational settling velocity of particles (governed by their density and granulometry) plays the
dominant role. It is then assumed that the deposition flux of particles is proportional to the SPM
concentration and that the proportionality factor is Settling velocity (W, in m.s). In running waters,
deposition flux of particles increases when flow velocity (reflected by bed shear stress) decreases. But the
ECHA scenario considered here assumes stagnant water. As a consequence, dependance to flow velocity
is not relevant in our specific case. These assumptions lead to the simplified Krone’s relationship:

(Equation 5) Fy = SPM. W

where F, (g particles.m?2.s2) is the deposition flux of particles.

3.1.3. Diffusion between water and sediment porewater

Deposition and diffusion participate in parallel to the exchanges between the overlying water column and
the sediment. The diffusion of chemicals at the interface surface water-sediment porewater is based on a
two-film diffusion description, where the transport into the sediment is assumed to happen through two
layers of resistance: the first layer represents the laminar water-side film and the second one sediment-side
boundary layer. According to these assumptions, the diffusive flux at the surface water-sediment porewater
interface can be simulated according to the Fick’s law, i.e. by taking into account the concentration gradient
between the two compartments and a global mass transfer factor MTC,,ater—seq- This latter is estimated
according to the assumption that it results from two resistances in series by analogy with the Ohm’s law,
and considering that a diffusion coefficient is equivalent to the inverse of a resistance.

The first resistance represents the resistance to diffusion on the upper part of the water-sediment interface.
For organics, it is calculated by the ratio of the boundary layer thickness below water &,, by the effective
diffusion coefficient of the chemical in pure water D, .+, that is assumed to depend on its molar mass. The
boundary layer thickness below water &, corresponds to the thickness where diffusion occurs at the water-
sediment interface because of the fluid viscosity.

The second resistance represents the resistance to diffusion on the lower part of the water-sediment
interface. It is calculated by the ratio of the boundary layer above sediment &, by the effective diffusion
coefficient of the chemical in pure water corrected by a tortuosity factor according to the Millington and
Quirk’s law. The boundary layer thickness above sediment &, corresponds to the thickness where
diffusion occurs within the sediment. Generally speaking, the Millington and Quirk’s law states that
tortuosity depends on porosity ¢.4 and water content 8 according to:

) X 610/3
(Equation 6) Tortuosity = —

sed

As sediments are water-saturated, the Mass Transfer Coefficient MTC describing diffusion of

water—sed
chemicals between water and sediment porewater is given by:

4/3
Psed
4/3

Ssed+Ow- Py

Mo,

0.5
(Equation 7) MTC\ater—sed = ( ) Do, water-

Mmolar

where MTCyyarer—seq (M.d™) is the Mass Transfer Coefficient from water to sediments; Do, water (M*.d™) is
the diffusion coefficient of dioxygen in water; Mo, (g.mol?) is the molar mass of dioxygen; M, ,jar (g.mol"

1) is the molar mass of the chemical; ¢, (dimensionless) is the porosity of sediment; 8.4 (M) is the
boundary layer thickness above sediment; &,, (m) is the boundary layer thickness below water.



3.2.  The Phytoplankton, Invertebrate and Fish models

3.2.1. General description of bioaccumulation processes in aquatic food webs

The Phytoplankton, Invertebrates and Fish models are based on the description of the main exchange
processes between water and organism compartment, i.e. uptake via respiratory route, uptake via dietary
route, elimination via respiratory route (excretion), elimination via gastro-intestinal track (egestion),

metabolism, and growth.

While processes involved in bioaccumulation may be assumed to be similar for fish and invertebrate
species, for phytoplankton a simpler assumption can be made. The ‘Phytoplankton’ model can be
represented by one compartment and only uptake from water is considered (Figure 1) since phytoplankton

includes autotrophic species, and dietary uptake can be disregarded.

The ‘Fish’ and ‘Invertebrate’ models include two compartments that correspond to two input/output
pathways for chemical accumulation in the organism, i.e. the respiratory system and the gastro-intestinal
tract (GIT) system. The media considered are represented in Figure 2.

Direct uptake from
overlying water

Phytoplankton

Growth

Elimination

Figure 1 - Main bioaccumulation processes included in ‘Phytoplankton’ model.

Elimination via the
Direct uptake from

overlying water

> Respiratory system

Gastro intestinal

respiratory area (Excretion)

Uptake via food system Elimination via the GIT

(Egestion)

L

(Metabolism) Growth

Figure 2 - Main bioaccumulation processes included ‘Fish’ and ‘Invertebrate’ model.

3.2.2. Respiratory uptake and excretion of chemicals

Bioconcentration in invertebrates and fish partially results from chemical uptake via the respiratory surface
(fish’s gill) of the organism. The Invertebrates and Fish VERMEER models are based on the Hendrik’s



model (Hendriks et al., 2001), which assumes that chemical uptake is driven by resistances in water and
lipid membranes respectively. The resistances for diffusion through water layers can be considered the
same for different chemicals because molecular weights and volumes are in the same order of magnitude.
The resistance during permeation through lipid layers was considered to decrease with the hydrophobicity
of the compound. In addition to resistances in lipid and water layers, fluxes can also be limited by delays
in the flow of water through organisms. However, the delay imposed by the water flow can be ignored for
aquatic species because ventilation and filtration are sufficiently fast in these organisms.

Uptake of chemicals through the gill membrane also depends on the volume of water flowing across the
gill membrane, i.e. on the ventilation rate. Assuming that ventilation rates essentially depend on organism
body weight, they can also be estimated by allometric scaling (see Paragraph 3.5).

In conclusion, the Invertebrates and Fish VERMEER models consider that respiratory uptake rate of a

chemical depends on Kow, body weight W, and resistances puer 1ayer @A Pjipig 1ager  that substances
encounter in lipid and water layers of the organism:

- W—K
(Equatlon 8) kuptake_resp = Plipid_layer

Pwater_layert

Kow

where kyp,eake resp (L-kg™ fw.d™) is the respiratory uptake rate; W (kg fw) is the organism weight; x
(dimensionless) is the allometric factor; py,qter 1ayer (K9.d.kg™) is the water layer diffusion resistance for
uptake of chemicals from water; pjipiq 1ayer (kg.d.kg™) is the lipid layer permeation resistance; Kow
(dimensionless) is the octanol-water partition coefficient.

The respiratory pathway includes chemical uptake, as described above, but also chemical excretion.
Excretion can be seen as a release of chemicals from fish’s water compartment via respiratory route.
Chemical uptake via the respiratory surface (fish’s gill) of the organism is indeed associated to chemical
excretion associated to the outflux of water via the respiratory surface. Both processes are influenced by
the same factors connected with respiration. Many experiments were conducted under controlled laboratory
conditions where dietary uptake is considered negligible. Under such conditions, equilibrium between
concentration of the chemical in fish tissues and surrounding water can be reached. The bioconcentration
factor (BCF), defined as the ratio at equilibrium of biota concentration of the substance to water
concentration, can then be defined. As equilibrium condition is assumed to be reached, BCF also represents
the ratio between respiratory uptake rate and excretion rate. BCF can then be used in combination with the
respiratory uptake rate k., cqe resp t0 €stimate the excretion rate keycretion resp and to reflect affinity of

the substance for staying in the lipid compartment of the organism.

3.2.3. Dietary uptake and egestion of chemicals

The rate at which chemicals are assimilated from the diet via the gastro-intestinal tract (GIT) is expressed
by the dietary uptake rate constant (kg.kg™.d'), and the rate at which chemicals are eliminated from the
organism body via the gastro-intestinal tract (GIT) is expressed by the egestion rate constant (kg.kg™.d%).

In complement to what proposed for the respiratory pathway, Hendriks et al. (2001) proposed formulations
to simulate uptake and egestion of chemicals via diet ingestion. It is assumed that chemical exchanges
across the gastro-intestinal tract (GIT) are driven by diffusion gradients, i.e. the concentration differences
between phases within the fish and its food/feces. These exchanges are assumed to be mainly simple
molecular diffusions.



The distribution of food between digested and undigested fractions respectively can be represented by an
Assimilation Fraction AF0q. As the chemical can be both transported in food water and/or food lipids, the
assimilation fraction of the chemical AFchemicar Can be different of those applied for food AFieeq. FOr this
purpose, food is assumed to be composed of lipids and water only, in respective proportions Piipid,fod and
(1- piipidfood). The assimilation fraction of the chemical contained in water is directly related to the
assimilation fraction of food AFt.0q; the assimilation fraction of the chemical contained in lipids is assumed
to be related to the assimilation fraction of food AF.q corrected by the octanol-water partition coefficient

Kow.

Similar to what assumed for Hendrik’s respiratory uptake model, the dietary uptake is limited by two
resistances in series reflecting transport across the water GIT layer and the lipid GIT membrane
respectively. As for respiratory uptake, the resistance for diffusion through the water layer is considered to
be the same for different chemicals, while partial resistance from the lipid layer (encountered to and from
food) is inversely proportional to Kow. A flow delay of food and feces, depending on the fraction of
undigested chemical contained in lipids, can also be considered. The mathematical formulation respecting
these assumptions can be found in Hendriks et al. (2001):

(Equation 9)

kuptake_diet
AFfood 1 w—k

1 — AFo0a Pripiafooa- Kow — 1) +1°

p + plipid_layer 1
ter_l d
water layer_foo Kow Piipid,food- Kow- (1 - AFfood)- Yfood

where Kypeake aier (K9 fw.kg? fw.d?) is the dietary uptake rate; AFf,o4 (dimensionless) is the food
assimilation efficiency; piipia,fooa (dimensionless) is the proportion of lipids in food; W (kg fw) is the
organism weight; x (dimensionless) is the allometric factor; pyqter 1ayer rooa (K9.d.kg™) is the water layer
diffusion resistance for uptake of chemicals from food; pipiq 1ayer (kg.d.kg™) is the lipid layer permeation
resistance; Kow (dimensionless) is the octanol-water partition coefficient; yf,,4 (dimensionless) is the food

transport coefficient (that represents delay in advective transport of chemical substances through organism
due to limited supply of new food).

3.2.4. Metabolic biotransformation

One of the routes of chemical elimination in invertebrates and fish is metabolic transformation (or
biotransformation), defined as a change of the parent substance to another molecule or a conjugated form
of the parent substance.

The biotransformation model included in the VERMEER tool assumes a first-order process.
Biotransformation half-lives and rate constants (Ametanolism) for organic chemicals in fish are from the QSAR
model developed by Arnot et al., 2009 (under applicability domain limitations). QSAR predictions of
metabolic biotransformation are functions of structural properties, and can be presented as normalized
values (e.g. to 0.01 kg fish and 15°C). In this latter case, for comparison of models’ estimates and use in
mass balance models, convert QSAR predicted values are converted to body weight and temperature
specific values.



3.4 The Mammals model

The goal of the ‘Mammals’ model is to dynamically simulate the concentration of chemicals in mammals
organs (i.e. muscle, liver, kidney, milk). The model is described in detail in Radomyski et al (2018) and
briefly reminded here.

3.4.1. General description of the Mammals pharmaco-kinetic model

The Mammals model is a Physiologically-based Pharmaco-kinetic (PBPK) model. Mammals body is
subdivided in five organs: (i) blood (arterial and venous); (ii) muscle; (iii) liver; (iv) kidney; (v) milk.
Uptake of chemicals occurs via diet in the gastro-intestinal tract (GIT). Chemicals diffuse between the GIT
and blood according to the concentration gradient and are then distributed in organs submitted to arterial
blood input and venous blood output. Chemicals are eliminated through excretion in feces, metabolism,
urinary elimination and milk extraction.
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3.4.2. Advective transport and diffusion of chemicals in/across the GIT membrane

Uptake of chemicals via food depends on advective transport along the GIT and passive diffusion of
digested food across the GIT epithelium membrane towards the blood system.

Bioaccumulation first depends on the distribution of food between digested and undigested fractions
respectively, which can be represented by the assimilated fraction of food AEsd. For estimating the
assimilation fraction of food, food may be assumed to be composed of lipids and water only, in respective
proportions Piipid_food and (1- Piipid_food). The assimilation fraction of the chemical contained in water is
directly related to the assimilation fraction of food water; the assimilation fraction of the chemical contained
in lipids is related to the assimilation fraction of food lipids but also to the octanol-water partition coefficient

Kow.



The fraction of chemical able to be transport across the GIT membrane is driven by diffusion gradients, i.e.
the concentration differences between phases within the animal blood and its food/feces. These exchanges
are assumed to be mainly simple and passive molecular diffusions. The VERMEER tool is based on the
model of O’Connor et al. (2013), where the lipid membrane separating GIT and the blood system is assumed
to be a bilayer structure with an apolar membrane centre and an outer membrane with polar groups (Figure
3). The driving force for the transport of chemicals is the concentration gradient across this bilayer
membrane.

Lipid membrane

with
Quter membrane

with polar groups

s ; Apolar
Undisgested Food + Egestion membrane

' t Water layer centre b

Egestion —

GIT F

Diffusive uptake

Undisgested  Undisgested
water lipids =

T

Figure 3 — Exchange processes and resistances taking place across gastro-intestinal tract (GIT)

Considering this background related to the GIT membrane structure, O’Connor’s model assumes that
ingestion rate constant of chemicals is related to two resistances to diffusion in series or in parallel
corresponding to different layers in the membrane® (Figure 3):

o the partial resistance from water layer. Resistance for diffusion through water layer is considered
to be the same for different chemicals because molecular weights and volumes are in the same
order of magnitude;

e the partial resistance for passive diffusion from inner apolar lipid layer, assumed to be inversely
proportional to octanol-water partition coefficient Kow;

Time delay associated to advective transport of food and feces in the GIT is also represented by a flow
delay, depending on the fraction of undigested chemical contained in water and lipids.

In summary, the total resistance to diffusion p,, for the chemical present in digested food is given by the

sequence of resistance from water layer, resistance from membrane and time delay for advective transport
(if carrier-mediated transport is not considered):

(Equation 10)

_ Pouter_membrane 1
Ptot = pwater_layer + K +
ow

yingestion (pundigested_lipid + pundigested_water)

1 In this version, the partial resistance for passive diffusion from outer polar lipid layer, assumed to be inversely
proportional to heptane-water partition coefficient Knw, Was not considered because there is a lack of QSAR model for
predicting Knw.



Where pyater 1ayer (d.-Kg™) is the resistance for diffusion in the water layer; poyter membrane (d-Kg™) is
the resistance for diffusion in the outer membrane; y;ngestion (Kg*.d™) is the food ingestion coefficient;
Dundigested_tipia (dimensionless) is the chemical fraction contained in undigested food lipids;
Dundigested water (dimensionless) is the chemical fraction contained in undigested food water.

The chemical fractions contained in undigested food lipidS Pundisgested_lipia @nd in undigested food water
Pundisgested water are calculated from the lipid and water assimilation efficiencies AE,;, and AE, .,

water

(Equation 11) Pundigested_lipid = (1 - AElipid)-flipid_food-Kow
(Equation 12) pundigested_water = (1 - AEwater)-flipid_food-
Where fiipia_rooa (dimensionless) is the fraction of lipids in food.

The rate at which chemicals are assimilated from the diet via the gastro-intestinal tract (GIT) can then be
expressed by the dietary uptake rate constant Kassorption (Kg.kg.dl), that is assumed to be related to an
allometric rate exponent describing the effect of species weight on physiological rate constants.

wk 1

Equation 13) k jon = ——-
( q ) absorption Ptot (pundigested_lipid+pundigested_water)

where kgpsorption (Kg.kg™h.d™) is the dietary uptake rate constant; W is the animal weight (kg); x
(dimensionless) is the allometric factor; p.,, (d.kg™) is the total resistance for diffusion; pynaigestea tipia
(dimensionless) is the undigested food lipids; pynaigested water (dimensionless) is the undigested food
water.

The rate at which chemicals are eliminated from blood to feces via the GIT can be expressed by the egestion
rate constant kegeseion (kg.kg™.d™). The combination of absorption and egestion allows calculating the

chemical assimilation efficiency E (O’Connor et al., 2013):

assimilation

. 1
(Equatlon 14) Eassimitation =

ptot-Vingestion-(pundigested_lipid +pundigested_water)

Considering this background, the mass balance equation for estimating the concentration Chpieoq OF the
chemical in blood is (in case of no metabolism):

; ACplood _
(Equatlon 15) dt - kabsorption- (Cdiet - Eassimilation- Cblood)

where Chiood (Mg.L™) is the concentration of the chemical in blood; Caiet (Mmg.kgww) is the concentration
of the chemical in diet.

3.4.3. Circulation of blood in tissues and partition of chemicals between blood and
fat/tissue

Once chemicals have crossed the GIT barrier, their accumulation in animal organs is mainly governed by
two processes:

+ the circulation of blood fluids through organs, with input from arterial blood and output to venous
blood;

» when blood is circulating within the organ, the partition of chemicals between blood and fat
contained in the organ. Partition coefficients are used for representing such distribution of compounds.



The transport of chemicals from blood to organs depends on the perfusion rate of the tissues. Blood flow is
assumed to be constant and non-pulsatile. The chemical is assumed to distribute evenly and homogeneously
throughout the tissue volume. Moreover, the compound distribution into all compartments is assumed to be
limited by perfusion, i.e. the tissue membranes present no barrier to diffusion. Perfusion rate of meat tissues
(e.g. muscle, liver, kidneys) can be estimated from the cardiac output and the relative blood flow to organs
(i.e. the fraction of total blood flow crossing over each organ). For mammal glands, perfusion flow highly
depends on lactating stage of the animal and it is assumed to depend on milk volume production.

Once crossing through the tissue, chemical present in blood is distributed between blood and fat of tissues.
Tissue-Blood partition coefficient, associated with assumed available fractions of water and lipids in each
tissue, is used for simulating the accumulation of chemicals in tissues.

Considering this background, the mass balance equation for estimating the concentration of the chemical
in a given organ tissue is (in case of no metabolism):

Ctissue,i )

Kbplood-tissue

. dCy; i
(Equatlon 16) Z;uel - Flowblood—organ,i- (Cblood -

where Cpip0q (Mg.L™) is the concentration of the chemical in blood; Cpissye; (Mg.kgtww) is the
concentration of the chemical in tissue i; Flowpoo4—-organ,: (L-Kg™ww.d™") is the blood flow though organ
i; Kpiood—tissue (L-Kgww) is the Blood-Tissue partition coefficient.

3.5 Allometric scaling

As described above, Invertebrates, Fish and Mammals models are based on allometric scaling. A short
introduction to allometric scaling is then proposed here.

Allometric relationships provide body-size specific parameters instead of values that are arbitrary
or taken from a well-known species. Allometry, or the biology of scaling, is the study of size and its
consequences. In the VERMEER tool, several allometric coefficients that relate body size to many
parameters, like ingestion rate, blood flows in organs, urine elimination, metabolism, are used. These
coefficients are taken from meta-analysis, in particular those presented in Hendriks (2007).

4. Generic food web

The VERMEER Solvents tool proposes a generic food web (representative of riverine or lake systems). It
is inspired from Campfens and Mackay (1997) and Lim and Lastoskie (2001). It is based on eight
organisms:

1. ageneric phytopkankton species;

2. a pelagic invertebrate species (mysid-type species), with a diet composed exclusively of
phytoplankton;

3. a benthic invertebrate species (oligochaete-type species), with a diet composed of sediment
exclusively;

4. a small pelagic fish species (golden shiner-type species), with a diet composed of pelagic
invertebrates exclusively;

5. a small bentho-pelagic fish species (bluntnose minnow-type species), with a diet composed of
pelagic invertebrates (50%) and benthic invertebrates (50%);



6. asmall carnivorous bentho-pelagic fish species (yellow perch-type species), with a diet composed
of pelagic invertebrates (10%), benthic invertebrates (30%), pelagic fish (30%) and bentho-pelagic
fish (30%);

7. a big carnivorous bentho-pelagic fish species (lake trout-type species), with a diet composed of
benthic invertebrates (10%), pelagic fish (20%), bentho-pelagic fish (20%) and small carnivorous
fish (50%);

8. anaquatic mammal, i.e. otter.

5. How to build an assessment with the VERMEER Solvents tool

The VERMEER Solvents tool is based on the MERLIN-Expo platform. All the potential features of the
MERLIN-Expo platform are described in detail on https://wiki.merlin-expo.eu/doku.php.

Only the main features are described in this chapter to facilitate the use of the VERMEER Solvents tool,
but issues that are not covered in the present chapter can be found in more detail on https://wiki.merlin-
expo.eu/doku.php.

5.1 Describing your assessment: the Information tab
Let’s start building an assessment!
You can first read some information about the your assessment:

e Go to the ‘Information’ tab;

e Click on “Edit’ to open the Description window;

e Write what you want in the Description window: Title of the assessment; Name of the assessor;
Characteristics of the assessment, etc...

The information you have written are visible on the ‘Description” window:
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You can describe the characteristics of your assessment here...

You can also attach any file that is associated to your assessment (e.g. database, report, etc) :
o Go to ‘Add file’;

e Attach your file
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Don’t forget to save (‘Save as’ the first time, and then ‘Save’) your assessment regularly when building it:
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5.2

Selecting the MERLIN-Expo models: the Model tab

We have already downloaded all the models required for running a Rodenticide aquatic scenario from the
MERLIN-Expo library. You can anyway select which parts of the model you want to simulate.

The comprehensive VERMEER Solvents tool is subdivided in six main blocks:

Block 1: the ‘River model’ block, which simulates the partition of chemicals between water and
Suspended Particulate Matter, as well as the concentration of chemicals in bottom sediments;

Block 2: the ‘Phytoplankton model” block. The main outpout of this model is the kinetic evolution
of the concentration of chemical in phytoplankton (in mg.kg* fw);

Block 3: the ‘Invertebrates model’ block. The main outpout of this model is the kinetic evolution
of the concentration of chemical in invertebrate species (in mg.kg™ fw);

Block 4: the ‘Fish model’ block. The main outpout of this model is the kinetic evolution of the
concentration of chemical in fish species (in mg.kg?* fw);

Block 5: the “Mammals model’ block. The main outpout of this model is the kinetic evolution of
the concentration of chemical in organs (blood, muscle, liver, kidney, milk) of mammal species (in
mg.kg? fw).

Block 6: the ‘Ecotoxicity’ block. It contains QSAR predictions extracted from VEGA of
ecotoxicological endpoints for phytoplankton, invertebrates and fish.
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You can select one or more blocks or sub-blocks for the simulation?. For this purpose,

right click on the block you want to deselect (in the picture below, the ‘Ecotoxicity’ block);
click on Enable/Disable;

the block you have chosen for this operation will be removed from the simulation (and therefore,
you don’t have to inform parameter values required for this block).

2 Obviously, if you want to simulate the ‘Mammals’ block and if you define that the mammal species eats fish, you
can deselect the ‘Fish’ block’. The selection/unselection choices must be consistent with your assumptions
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For selecting a block which had been previously unselected, do the same operation:
e right click on the block you want to deselect (in the picture below, the ‘Hazard data level 3’ block;
e click on Enable/Disable;

o the block you have chosen for this operation will be selected again for the simulation.

You can do the same operation for sub-blocks, for example the ‘Algae_toxicity’ sub-block. For this
purpose:

e open the ‘Ecotoxicity’ block with the ‘+’ indicated at the top right;
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e You can proceed as indicated above for deselecting/reselecting, e.g. the ‘Algae_ecotoxicity’ sub-
block.

5.3  Selecting the chemicals and the species of concern: the Context tab
In the Context tab, you can select the chemicals and the species you want to assess.
5.3.1 Selecting the chemical(s)

A comprehensive list of chemicals is proposed in the VERMEER Solvents tool. Each chemical is
described by its name and ECAS number:
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4 1,2-Hexanediol (6920-22-5)
.2-Dioxathiolane-2-oxide (3741-38-6)

3-Butanediol (107-88-0)

1,3-Dichlorobenzene (541-73-1)

1,3-Dithiolane (4829-04-3)
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4 1-Chloro-2,3-epoxypropane (106-89-8)
+ 1-Dodecanol (112-53-8)

4 1-Heptanol (111-70-6)

4 1-Hexanol (111-27-3)

4 1-Methaxypropan-2-ol (107-98-2)

4 1-Methylazepan-2-one [N-Methylcaprolactam) (2556-73-2)
4 1-Nitropropane (108-03-2)

4 1-Nonanol (143-08-8)

4 1-Propaxy-2-propanol (1569-01-3)

4 22-Dimethyl-1 3-Goxolan-<-yl methanol (100-79-8)

4 2.2,2-Trifluoroacetic AGd [TFA] (76-05-1)

’
.
’
’
’
.
’

You can search a specific chemical with the Filter option, specifying e.g. an ECAS number:

B2 MERLIN-Expo 4.0 - CAL i i ion MERLIN\SPHERA Solvents
%4 information | ™, Mode!  Context | @ Options | ) Time series | TC Parameters | b Simulation | I Charts | 15 Tables | | |8
@ Help Contents
Compounds
@ Generic

4 1,1"-Dimethyldiethylene glycol (110-98-5)

The targeted chemical is identified

Enter here the ECAS number of the targeted chemical

110-98-5

¥ Add  Remove

To select the chemical(s) you want to assess, choose it/them in the left window and move them to the right
window (or inversely from the right to the left to deselect) :
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%, Model” " Context | @ Options | (- Time series TC parometers | b Simulaton | [l Gharts | ¥ Toties | T Reparts

= ® Generic
~ & (EX1,2-Okhlorosthans (156-60-5)

|i] Move it (them) to the right window

7-ene [08U] (6674-22-2)
thany)-2-propanal (20324-32:7)
-5)

283 3

propanol (1569-01-3)
1 3-exolan-4-yl methano! (100-79-6)
6-05-1

5.3.2 Creating a new chemical

If the chemical you want to assess is not in the list proposed by the VERMEER Solvents tool, you can
create it:

e Click on ‘Add’ for creating a new chemical:

e Inthe Add Contaminant window, indicate a short name, a full name (eventually the same), and
the chemical SMILES; Choose ‘Organic’.

e Click OK.

The new chemical is created and added to the list of Solvents

tmberasne [Petorotluens) (434.64-0)

Indicate here a short and a full name of the new

% Add Compound

i
e ®ownc Select here ‘Organic’

O wetsl

(00 (567622:2)
2-proparal (20324-32:7)

swass | ce@AESOER-0NIGR
Indicate here the SMILES of the new
chemical (required)

ok Gl

Click Add for creating a new chemical

5.3.3 Selecting the species to assess

Several phytoplankton/invertebrates/fish/mammal species are proposed and parameterized in the
VERMEER Solvents tool. These species are connected through their respective food diet items (see Chapter
4).



Enabled Name Type Descripti/ g
I Small pelagic fish (golden shiner-type species) Food ~
|| Small bentho-pelagic fish species (bluntnose minnow-type species) Food
v Small carnivorous bentho-pelagic fish species (yellow perch-type speci... |Food
|| Big carnivorous bentho-pelagic fish species (lake trout-type species) Food
v Pelagic invertebrate (mysid-type species) Food
|| Benthic invertebrate (oligochaete-type species) Food
| Otter Food
v Phytoplankton Food
v
< >
+ Add | Fishes ~ Remave c

5.3.4 Creating a new species and removing an existing species

If the species you want to assess is not in the list proposed by the VERMEER Solvents tool, you can
create it:

e Click on ‘Add’ +select ‘Phytoplankton species’ or ‘Invertebrates’ or ‘Fishes’ or ‘Mammals’ for
creating a new species belonging to one of the predefined categories;

e A new species is created in the list of species;

o Write the name of the new species (since it is a new food, you will have to inform the value of the
several parameters in the Parameter tab — see below)
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%4 ormaton | ", Model - Context | §§ Options | 1 Time series | TC Parametars | | Simulation | [uf Charts | [5Tables | | Reports

= @ Genenc - = s
~ + (EX1.2-Dichioroethene (156-60-5) cpaad b Ty Descript =

Smel pelagic fish (golden sh...Food ~

EERRRERER

(434-64-0)

13 (504:63:2)

4 14-downe (123-91-1)

4 1,8-Oazobicycloundec-7-ene [DBU] (6674-22-2) «
4 1'(2:Methoxy-1-methylethoxy)-2-propanol (20324-32-7)

4 1-Bromopropone (106:94-5)

Informatin|

( 9)
4 1-Crloro-2,3-epaxypropane (106-69-8)
4 1'Dodecanol (112:53:8)

4 1-Heptanol (111-70-6)

107-98:2)
[1-Methyicaprolactam] (2556-73-2)
-2)

31-6)
ropyl ketone] (565-80-0)
uty ketone] (108-83-8) v

4 2.2-Dumethy

5 2.4-Dumethy-3-per

8 2,6-Dimethyl-4-heg

Fiter &
relevant when the popuiation intake ar body

Note: .
4. and is empty unti you have added one of them.

+ Add

Scenario
n P Tapezici pour effectuer une recherche

If you want to remove a species present in the list, select the targeted species and use the ‘Remove’ button.



5.4

Food

Enabled Name Type Descripti .
= Small pelagic fish (golden shiner-type species) Food ~
Small bentho-pelagic fish species (bluntnose minnow-type species) |Food
Small carnivorous bentho-pelagic fish species (yellow perch-type speci... [Food
Big carnivorous bentho-pelagic fish species (lake trout-type species) |Food
| Pelagic invertebrate (mysid-type species) [Food
Benthic invertebrate (oligochaete-type species) Food
| otter |Food
|Food
U [ ] [Food

<
 Add  Fishes

Selecting the Calculated vs Measured options: the Option tab

In the Context tab, you can select if some parameters are calculated or if you define them as measured data.

The VE

RMEER Solvents tool can calculate the two following parameters (among many others):

the Concentration of chemical in raw river water. If you define flux of chemical from point
source(s) (in mg.d1) and/or inputs of chemicals from the upstream river (in mg.d?), additionally to
data related to the river flow rate (in m*.d%), the River model calculates the concentration of the

chemical(s) in raw water;

the Suspended Particulate Matter concentration. SPM can be calculated by a rating curve relating
SPM to river flow rate (see 3.1).

But if you have measured values for one of these parameters, or for both, you can use these measured
experimental values instead of calculated values. For this purpose:

For SPM, select the “Calculated vs Measured” option for the SPM parameter of concern (If you

[ )
choose ‘Measured’, default values are proposed for the SPM in the ‘Time series’ window, but they
obviously do not correspond to your own measured value. Therefore, you will have to provide a
value in the Time series tab — see 4.5);

Concentr

ation of the chemical in r.

Suspended Partaulate Matter. I you have measured values, you can use them in the "Time series’ vandow. I you don't have measured values, SPM is calculated according to a rating curve model.

ater
Suspended Particulate Matter Target

[2] Measired Suspended Particulete Matter

[ calculated Suspended Farticulate Matter
The deposition flux of partices from Raw water to sediment is assumed to be proportional to the partides concentration in Raw iater, l.e. SPM ¥ the end-user prefers to use a constant mean SPM concentration (steady state conditions instead of dynamic ones), the
parameter 'b_SPM’ must be put to zero and the parameter ‘a_SPM' is the mean of SPM concentration. Warming: The rating curve SPM(t)=a.Q(t)"b is expressed with the folloing units: Q(t) in m3/s and SPM in kg/m3. To obtain SPM(t) in g/m3, the rating curve was
maltiplied by 1000.

For the Concentration of chemical in raw river water, select the targeted chemical and then select
“Calculated vs Measured” option (If you choose ‘Measured’, default values are proposed for the
Concentration in raw river water’ in the ‘Time series’ window, but they obviously do not
correspond to your own measured value. Therefore, you will have to provide a value in the Time
series tab — see 4.5)



5.5  Selecting the forcing variables of the assessment: the Time series tab
In the Time series tab, you can select all the forcing variables that show temporal variations, i.e.

e temperature in the investigated surface water;

e the concentration of the chemical in raw water entering into the zone of interest from the upstream
river zone (in mg.m);

o the flux of chemical from point source(s) (e.g. industry, sewage water treatment plant, etc) (in mg.d-
Y

o the flow rate of the river (in m3.s%);

e the measured concentration of the chemical in raw river water (required only if the Measured option
has been chosen — see 5.4);

o the measured SPM concentration (required only if the Measured option has been chosen — see 5.4);

e wind speed.

5.5.1 Defining a constant value for a forcing variable
We consider here temperature as an example of forcing variable.
For defining a constant temperature:

e Goto ‘Data’

o Define for Time=0, the chosen temperature (in °C).



Define here the temperature

Timod)

5.5.2 Defining a variable temperature
For defining a variable temperature:
o Goto ‘Data’

o Define the sequence of the chosen temperatures (in °C) (e.g. in the figure below: 15°C from 0 to 10 days;
5°C from 10 to 20 days; 20°C from 20 days to infinity)

o Define the ‘Option’ for the interpolation between dates (e.g. in the figure below: constant temperature from
0 to 10 days; constant temperature from 10 to 20 days; constant temperature from 20 days to infinity). YOu can test
other ‘Options’; the corresponding sequence will appear on the figure.

e The ‘Cyclic’ option can be selected if you want to repeat the same sequence several times.

o

assntomon, responon, 4 excrebon

Use ‘Input below’ if you want to have the
sequence presented in the figure

mmmmmm

For the forcing variables that depend on the chemical (i.e. concentration of the chemical in raw water
entering into the zone of interest from the upstream river zone; flux of chemical from point source(s); flow
rate of the river), don’t forget to select the targeted chemical:



Select here the targeted chemicals one by
one to define the corresponding forcing
-|| variable

name

category
- Al ctegaries -
Tegs

- Alltags -
Sib-system

- Al t-systems.

5.6  Selecting the parameter values: the Parameters tab

For running the model, we have to set values for each of the parameters. Parameters were subdivided in
several categories.

5.6.1 Generic presentation of parameters

When you select a parameter, you automatically open a window which contains the following information:
o Name of the parameter, and eventually comments about the parameter;
e Unit

o Best estimate (or default) value. For most of the parameters, best estimates are proposed by the
VERMEER Solvents tool. You can change the proposed value with your own value if available
and relevant;

e Probability Density Function (PDF). PDF is optional and is used when parameter values are
uncertain. Uncertainty is described by a PDF (e.g. normal PDF, log-normal PDF, uniform PDF,
etc). PDFs are used for probabilistic simulations (see 5.7.4).

%& MERLIN-Expo 40 - C\L ase V3.eco - River - o X
%2 Information | *, Model | Context | @ Options | () Time series” TC Parameters | b Simulation | kil Charts | [ Tables | © | Reports Name of the parameter and comments
§ Bxport to Excel § Import from Excel [T Database @ Help Contents
/A~ PHYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL | o e e S (i)
Bloconcentration factor predicted by the CAESAR model implemented in VEGA VEGA Fraction of in SPM The exchanges between water and SPM are assumed to be at equilbrium and represented by a Partition coefficient at equilibrium Kd_SPM_organic. The
Bioconcentration factor predicted by the CAESAR model implemented in VEGA - ADI VEGA f_0C_SPM P"""‘*‘" allows “"“"""9 this latter 9‘" variable

Bioconcentration factor predicted by the Meylan model implemented in VEGA VEGA )

Name Value
e of chemicals predicted by the model implemented in VEGA VEGA Value 6.66-2
Metabolic half-Ife of chemicals predicted by the model Implemented in VEGA - ADI VEGA FoF logn(gm=0.066,gsd=1.52)
Molar mass of the chemical unit uniess
ouanuv water partition coefficient predicted by the AlogP model implemented in VEGA VEGA

e pcttio coeffidat precctnd by the Mol P ude splemactad i VEGA VEi Best estimate value; Probability Density Function; Unit

fiicient predicted by the Meylan logP model implemented in VEGA - A

1ation

If you want to change the PDF:
e Click on the PDF box;

o Select the PDF type you want to use (a large list of potential PDF types is available);



o Indicate the parameters of the chosen PDF (e.g. arithmetic mean and standard deviation for normal PDF;
geometric mean and geometric standard deviation for log-normal PDF; minimum and maximum values for
uniform PDF; mean and degrees of freedom for Student PDF, etc).

54 MERLIN-Expo 40 - CAU: 3 philou\VER s v3eco - River - o

{4 information | %, Model Contet | @ Options | I Tume senies 71 Parameters |} Simulation | bl Charts | ) Tables | Reports
¥ ©xport to Excel § Import from Excel [T] Database @ Help C
Froction of organic matter in SPM (8 - RIVER)

Fraction of organic matter in SPM The exchanges of contaminants between water and SPM are assumed to be at equilbrium and represented by 3 Partiton cosfficient at equibriom Kd_SPM_organic. The
1.0C_SPM parameter allows cakculating this lafter state variable

ata
Neme. v

v
ssez
o | S, l

Click here if you want to change the PDF

© @ < >
Edtor A 0B O 7 Togge
| ——
- =
i =
==
oo Cumn. Hazard
— =
= =
e Choose the PDF-type (€. Narmi | og e e o3 T V5 o5 o3 ¥ o3 o3 v o3 v o3 13 o3
Hibauns- NOrmal, uniform, etc : I‘T:Zf;?:;ﬁ(,mm e —— ) T A |

Write here the parameters of the PDF (e.g.
mean, SD, etc according to the PDF type)

5.6.2 Parameter values calculated by a VEGA model

Some parameters are chemical-specific, i.e. their value depends on the chemical that is targeted by the
assessment. For such parameters, specifying the parameter value can be done through a direct access to the
VEGA tool, which is a library of QSAR models for the prediction of values for an extended list of endpoints.
All the parameters that are linked to a relevant QSAR model available in VEGA are indicated by the VEGA
tag:

%2 MERUN-Expo 40 - CAL ERMEER\Case MERLIN\SPHERA Solvents v5.0.6co - Physico_chemical_parameters* - o X
ia Information | ", Model | " Context | @ Options | ) Time series,  TU Parameters, b Simulation | K/ Charts | [ Tables | * [ Reports
7 Eportto Excel § import from Excel 7 Database @ Help Contents VEGA

| Bioconcentration factor predicted by the CAESAR model implemaented in VEGA (A - PHYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL)
Represents the partitioning at equikbrium of organic chemicals between invertebrate organism and viater in absence of diet contribution. Value predicted by the CAESAR
model implemented in VEGA

Data

POF Min value Max value

icted by the model implemented n VEGA VEGA
s predicted by the model Implemented in VEGA - Al

12 3-Trichlorobenzene 2.6260
1113 3 3-Hexafluoropro. 361

All these parameters with a ‘VEGA’ tag are
linked to a QSAR model available in the
VEGA tool

Informaticn

Each model available in the VEGA platform provides two kinds of information for a given parameter: 1)
the quantitative or qualitative value of the prediction; 2) the Applicability Domain Index (ADI) of the
prediction for the chemical of concern, on a [0;1] scale. ADI is a summary index indicating the confidence
related to the prediction: 0 means that the chemical is outside of the applicability domain; 1 means that the
chemical is integrally within the applicability domain. For this reason, each parameter associated to a
VEGA model is described by two lines in the VERMEER Solvents interface:

e ‘Name of the parameter’. This line refers to the parameter (quantitative or qualitative) prediction
from the VEGA model;



e ‘Name of the parameter — ADI’. This line refers to the ADI of the prediction for the chemical of

concern. ADI is taken into account for probabilistic simulations aimed at uncertainty/sensitivity
analysis.

%= MERLIN-Expo 4.0 - C:\Users\h83034\Documents\philou\VERMEER\Case studies\Rodenticides\S!

4= Information | "=, Model Context | @ Options ' Time series T{ Parameters | [ Simulation

 Export to Excel § Import from Excel [T Database @ Help Contents VEGA Prediction with a QSAR model available in

A - PHYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL A VEGA
Bioconcentration factor predicted by the CAESAR model implemented in VEGA I

Bioconcentration factor predicted by the CAESAR model implemented in VEGA - ADI VEGA

Bioconcentration factor predicted by the Meylan model implemented in VEGA VEGA \ ADI of the prediction with a QSAR model
Bioconcentration factor predicted by the Meylan model implemented in VEGA - ADI VEGA e R
Henry's law constant VEGA available in VEGA
Metabolic half-life of chemicals predicted by the model implemented in VEGA VEGA

Metabolic half-life of chemicals predicted by the model implemented in VEGA - ADI VEGA

Molar mass of the chemical

Octanol/water partition coefficient predicted by the AlogP model implemented in VEGA VEGA

Octanol/water partition coefficient predicted by the AlogP model implemented in VEGA - ADI VEGA

Octanol/water partition coefficient predicted by the Meylan_logP model implemented in VEGA VEGA

Octanol/water partition coefficient predicted by the Meylan logP model implemented in VEGA - ADI VEGA

Octanol/water partition coefficient predicted by the MlogP model implemented in VEGA VEGA

Octanol/water partition coefficient predicted by the MiogP model implemented in VEGA - ADI VEGA

Water-organic carbon partition coefficient predicted by the model available in VEGA VEGA

Water-organic carbon partition coefficient predicted by the model available in VEGA - ADI VEGA

B - RIVER

Depth of the river

Fraction of organic matter in sediments

Fraction of organic matter in SPM

Half life in sediments VEGA

Half life in water VEGA

When a data is missing for a given chemical, you can generate a relevant value calling the corresponding
VEGA model as follows:

e Click on the VEGA button at the top of the window to run the corresponding VEGA model;

e The corresponding VEGA model returns the prediction for the requested parameter and
chemical(s). If you accept the prediction, it is automatically written in the corresponding cell.

Click on the VEGA button for running the
corresponding VEGA model

2 MERLIN-Expo 4.0 - C 2

MERLIN\SPHERA Solvents v5.0.eco - River*
lia Information | ", Model Context | @ Options Time series  T{ Parameters b Simulation | |/ Charts | T2 Tables Reports
¥ Export to Excel § Import from Excel [T Database @ Help Contents VEGA
[A - PHYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL
Bloconcentration factor predicted by the CAESAR model implemented in VEGA VEGA
Bioconcentration factor predicted by the CAESAR model implemented in VEGA - ADI VEGA

A HalfIfe in veater (8 - RIVER)
Half e in wiater (in log(days) unk)

Data

Sioconcentration factor predicted by the Meylen model implemented In VEGA VEGA

Bioconcentration factor predicted by the Meylan model implemented in VEGA - ADI VEGA Materials value POF unit Min value

Henry's law constant predicted by VEGA VEGA 11" gl.. 9.996€-1 d

Henry's law constant predicted by VEGA - ADI VEGA (E)-1 2-Dichloroethene 1.389€0] d

Metabolic half-Iife of chemicals predicted by the model implemented in VEGA VEGA (1234 5-Pentafiuoro-6-t.... 1.136E0 it}

Metabolic haif-ife of chemicals predicted by the model implemented in VEGA - ADI VEGA 1 1 1-Trichloroethane 1.389€0 d

Molar mass of the chemical 1.389€0) la

Octanol/water partition coefficient predicted by the AlogP model implemented in VEGA VEGA 1.389€0 d

Octanol/water partiton coefficient predicted by the AlogP model implemented in VEGA - ADI VEGA 1.389€0| IC]

Octanol/water partition coefficient predicted by the Meylan_logP model implemented in VEGA VEGA LSSED) 2]

Octanol/water partition coefficient predicted by the Meylan logP model implemented in VEGA - ADI VEGA 1 2 3-Tnichlorobenzene 1.85€0| d

Octanol/water partiton coefficient predicted by the MiogP model implemented in VEGA VEGA 11133 a—umm.orep,o.ﬂ: d

Octanol/veater partton coefficient predicted by the MiogP model implemented in VEGA - ADI VEGA

Water-organic carbon partition coefficient predicted by the model implemented in VEGA VEGA st

Woterorganc crbon paton coficentpedld by he modl pactad 1 VEGA - 01 VEGA Missing value for the selected parameter
|- RVER :
[ Depthof the e and the selected chemical

Fraction of organic matter in sediments
Fraction of organic matter in SPM

Half lfe in sediments VEGA

Half lfe in sediments - ADI VEGA

o ife in Z

Half lfe in waater - ADI VEGA
Inital concentration in mass sediment
Inital concentration in raw viater




"
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A~ PHVSICO-GREMICAL PROFERTIES OF THE GREMICAL A W o in vt (3 - RVGR)

veGh veaA Hof e invter (n og(dys) u)
Soconcesteton (st predicted by the CAESAR modelimplemented i VEGA - ADI VEGA s
Bocencanteton fcto pedicted by the Meylsn model mplemented i VEGA VEGA
o y - 101 veeA vorerss vabe ror e

are' v constant predcted by VEGA VEGA 1 1 Cimetdethyene . oot
Wasey's v constan eecited by VEGA - ADI VEGA (71 0chorsstns

B Smaton | |l Chars | 15 Tabies

M velve Maxvalue

veGn
VEGA - ADI VEGA
Moar mass of the chemical 1 1-Ochoroethane
Octanol/water pertiton coeficient predicted by the AlogP medel implemented in VEGA VEGA

H

11133 Hexafuoropro.
Octanol/water partibon cosficent predicted by the MogP model implementad in VEGA - ADI VEGA

Water-orgaric carben parttion coefficent predcted by the model mplemented n VEGA

0
Depth of the rver

Frocton of organic matter » sediments
Frocton of orgenic matter 1 SPM
Hal e In saGments VEGA

ol e In sedments - ADI VEGA

Half e in water - ADI VEGA

Intercept of the SPM-Flow rae ratng curve
Lengeh of the river

Slope of the SPM-Flow rate raing curve
Wcth o the rver

€ PHYTORLANKTON

Ui fraction of phytoplaniton
Phytoplenizon el volume

0~ IWERTEBRATES.

imvertebrate age ot maturty

Iwertebrate det prefarence for food tems
ivertebrate diet preference for sedments
Ivertebrate weight ot maturty

Upid fraction of emertebrte

.

Hame

- Al categonies -
Togs

- ANmgs-
Sub-system

- Al s syserms -

H P Tapez ici pour effectuer une recherche
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52 formation | %, Model

Context | @ Options.

vesn
Water-cegaric carbon pariion ceefficent predted by the mede! mplemected  VEGA - ADI VEGA
- RwvER

Time series  TU Parameters

# Bxportto Excel § Import from Excel [T Database @ Help Contents

A~ PHYSICO-CHEMICAL PROPERTIES OF THE ( A
Bloconcentration factor predicted by the CAES,
Bloconcentration factor predicted by the CAES,
Bloconcentration factor predicted by the Meyla
Bioconcentration factor predicted by the Meyls
Henry's law constant predicted by VEGA VEG/
Henry's lew constant predicted by VEGA - ADI
Wetabolc haif-Ife of chemicals predicted by th
Metabolc haif-fe of chemicals predicted by th
Molar mass of the chemical
Octanol/wiater partition coefficent predicted b
Octanol/water partition coefficent predicted b
Octanol/water partition coefficient predicted br
Octanol/water partition coefficent predicted br
Octancl/water partiion coefficient predicted b
‘Octanol/water partition coefficent predicted br
Water-organic carbon partiion coeffiient prec
Water-organic carbon partition coeffcient prec

B-RVER

Depth of the river
Fraction of organic matter In sediments
Fraction of organic mater in SPM

Hof ife in sediments VEGA

s - ADI VEGA

DI VEGA

Initel concentration in mass sediment
Intial concentration In raw water
Intercept of the SPM-Flow rate rating curve
Length of the river

Slope of the SPM-Flow rate rating curve
Width of the river

€ PHYTOPLANKTON

Lipid fraction of phytoplankton
Phytoplanicon cell volume

D - NVERTEBRATES

Invertebrate age at maturity

Invertebrate diet preference for food items
Invertebrate diet preference for sediments

Holf ife in water (B - RIVER)

| Haif ife in water (in log(days) untt)

Data
Materials

1 1'-Dimethyidsethylene glycol

()1 2-Dichloroethene

123 4 5-Pentafiuoro-6-{trifluoromethylp...
11 1-Trichloroethane

1 1-Dichioroethane

1 1-Dichioroethene

11 2-Trichloroethane

112 2-Tetrachloroethane

12 3-Trichlorobenzene

11133 3-Hewfluoropropan-2-0l

Value

| &2 vEGA
|

River.log_half_life_ater_VEGA|

Persistence (water) quantitatve
Persistence (water) quantitatve

Material
s ()

P Simulation

Running VEGA

Running VEGA for (€)1 2-Dichloroethene
E—

Kl chorts

model (IRFMN)
model

hloroethene (156-60-5)

13 Tables

When you have clicked on the VEGA button,
the VEGA model runs for the requested
parameter and chemical(s)

SER @ <

s
6
3

Eo~t
z
13

Reports.

FoF uni Min value
9.996E-1
138960
1.136€0
138960
136960
138960
1.389€0]
1.85€0
1.85€0

Current
[]1.38925

©perimental  Model prediction  ADI
[]138925

Reliabiley units
1E0/GOOD reliabity _[log(days)

]|

LLOW relabiity _log(days)

D Hexafuoropropan-2-0l (920-66-1)
S A L

4 1,1-Dichioroethene (75-35-4)

E0GOOD relbity _og(Gays)
1.60/GOOD reliability Tog(days)
| 8.5€-1 MODERATE reliabiity log(days)
| 856-1 MODERATE reiabisty_log(cays)
| 8.5€-1 MODERATE rellabay log(days)
1.E0GOOD relabity _log(cays)

85 []185
38925

0.99955

138925 |
138925

4 1234

4 1,2,3-Trichlorobenzene (87-61-6)

1.13603 |

(43464-0)
185 [ ]1.85

S.E-LILOW reliabiity llog(days)
1.E01GOOD reliabilty llog(doys)

ERERIEEE]

The relevant VEGA model returns a value for the

requested parameter and chemical(s).
If you accept the prediction, the value is

| automatically written in the corre$porfdihg cell,

Informancn

[81[2]. 2 Togge

Max valy

Assessment |3

25 days (good r A
64 days (low rel

125 days (good

71 doys (EXPER
25 days (moder
10 days (moder
25 days (moder
25 days (good r
14 doys (low rel

71 days (EXPER

You have to follow the same process for the ADI of the targeted parameter (line just below).

5.6.3 Parameters describing the physico-chemical properties of the chemical(s)

Several parameters describing the physico-chemical properties of the chemical(s) are required for running
a simulation. These parameters are:

¢ the Bioconcentration factor, predicted by two VEGA models;

o the Metabolic half-life, predicted by one VEGA model;

e the molar mass of the chemical;

o the Octanol-Water partition coefficient, predicted by three VEGA models;

o the Water-Organic carbon partition coefficient.
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4 Export to Excel { Import from Excel [7] Database @ Help Contents VEG/
/A - PHYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL ~

Bioconcentration factor predicted by the CAESAR model implemented in VEGA VEGA
Bioconcentration factor predicted by the CAESAR model implemented in VEGA - ADI VEGA
Bioconcentration factor predicted by the Meylan model implemented in VEGA VEGA
Bioconcentration factor predicted by the Meylan model implemented in VEGA - ADI VEGA

Henry's law constant predicted by VEGA VEGA

Henry's law constant predicted by VEGA - ADI VEGA

Metabolic half-life of chemicals predicted by the model implemented in VEGA VEGA

Metabolic half-life of chemicals predicted by the model implemented in VEGA - ADI VEGA

Molar mass of the chemical

Qctanolfwater partition coefficient predicted by the AlogP medel implemented in VEGA VEGA
Octanol/water partition coefficient predicted by the AlogP medel implemented in VEGA - ADI VEGA
Octanoljwater partition coefficient predicted by the Meylan_logP model implemented in VEGA VEGA
Octanol/water partition coefficient predicted by the Meylan logP model implemented in VEGA - ADI VEGA
Octanol/water partition coefficient predicted by the MiogP model implemented in VEGA VEGA
Octanol/water partition coefficient predicted by the Mloge' model implemented in VEGA - ADI VEGA
Water-organic carbon partition coefficient predicted by the model implemented in VEGA VEGA
Water-organic carbon partition coefficient predicted by the model implemented in VEGA - ADI VEGA

5.6.4 Parameters required by the River model
Several parameters are required for running the River model:

e Parameters describing the geometry of the system, i.e. the length, width and depth of the river.
Default values are proposed in the VERMEER Solvents tool, corresponding to the ECHA scenario
described above (see 4). By definition however, the geometry of the system is specific to each
assessment and the assessor have to correct them if necessary;

o Parameters describing the initial state of the system, i.e. the initial concentrations in raw water and
in sediments. By default, initial concentrations in raw water and sediments are set at zero in the
current VERMEER Solvents tool, but it can be corrected by end-users if necessary;

o Parameters describing the physico-chemistry of the river system, i.e. the fraction of organic matter
in SPM and sediments, and the parameters of the rating curve model allowing to relate flo rate and
SPM concentration. Such parameters must be updated by end-users according to the specificities
of the investigated river system.

4.6.5 Parameters describing the Phytoplankton, Invertebrates, Fish and Mammals models

In the Phytoplankton, Invertebrates and Fish blocks, parameters related to physiology of the targeted
organisms must be informed, i.e. lipid fraction of organisms, organisms weight or length, organisms age at
maturity, and organisms diet preference. All these parameters are specific to the selected species.

For informing or correcting parameter values, select the targeted parameter and enter the parameter values
for each phytoplankton, invertebrate and/or fish species.

4a MERLIN-Expo 4.0 - C:\Users\h83034\Documents\philou\VERMEER\Case studies\Solvents\Version MERLIN\SPHERA Solvents v5.0.eco - Fish*

%a Information | ", Model | ~ Context | @ Options | 3 Time series " T{ Parameters | b Simulation | | Charts | ) Tables | * | Reports
¥ Exportto Excel § Import from Excel [T Database @ Help Contents
B - RIVER A | Lipid fraction of fish (E- FISH)
Depth of the river Lipid fraction of fish. Used to calculate the partition of chemical between wiater and lipids in fish
Fraction of organic matter in sediments Data
Fraction of organic matter in SPM
Half Iife in sediments VEGA Fishes Value POF Unit '
Half Iife in sediments - ADI VEGA Small pelagic fish (golden shi... 3.6-2] unitiess
Half life in water VEGA Small bentho-pelagic fish sp... 8.2 unitiess
Half Iife in water - ADI VEGA Small carnivorous bentho-pel... 3E2 untless
Initial concentration in mass sediment 8ig camivorous bentho-pelag... 261 Junitiess
Initial concentration in raw water

Intercept of the SPM-Flow rate rating curve

Length o the rver Parameter values that depends on the selected
Slope of the SPM-Flow rate rating curve
Width of the river species

C - PHYTOPLANKTON

Lipid fraction of phytoplankton
Phytoplankton cell volume

D - INVERTEBRATES

Invertebrate age at maturity

Invertebrate diet preference for food items
Invertebrate diet preference for sediments
Invertebrate weight at maturity

Lipid fraction of invertebrate

E- FISH

Fish age at maturity

Fish diet preference for food items

Fish diet preference for sediments

Fish length at maturity



The ‘Diet preference for food items’ parameter is presented in a matrix form: for a given species
(represented on a line), enter the fraction of food item i (in columns) in the diet composition. The sum of a
given line must then be unity.

44 MERLIN-Expo 40 - C: ase MERLIN\SPHERA Solvents v5.0.co - Fish* - o X
%a Information | "=, Model Context | @ Options Time series  TU Parameters | b Simulation | [i/ Charts | ) Tables Reports.
Export to Excel § Import from Excel [T Database @ Help Contents.
8- RIVER A| Fish diet preference for food items (E- FISH)
Depth of the river Fish diet preferences for certain foods used to calculate the concentration of the chemical substance that s absorbed with ingested diet.

Fraction of organic matter in sediments
Fraction of organic matter in SPM

Half Ife in sediments VEGA Headers Value v

Pelagic invertebrate... Benthic invertebrate... Small pelagic fish (... -Small bentho-pelagi... Small carnivorousb... Big camivorous ben...

oc = 61 2e1 2e1 561 oo
Intercept of the SPM-Fl ting curve
Length of the river . . . . g
Skpe of e s v e g e Fraction of food items in the diet composition
W o the
C - PHYTOPLANKTON
Lipid fraction of phytoplankton
Phytoplankton cell volume

Fish age at maturity
Fish diet preference for food items

Fish diet preference for sediments
Fish length at maturty
Lipid fraction of fish

For the Mammals block, two additional parameters are required by the PBPK model, i.e. the Adipose tissue-
Blood partition coefficient and Hydrogen bond donor strength.

5.7 Running a simulation: the Simulation tab

The simulation page lets you run deterministic, probabilistic (Monte Carlo) or sensitivity analysis
simulations. The error section lists problems that must be solved before a simulation can be performed.

5.7.1 Visualizing errors before running a simulation

For running a simulation, all the parameters must be informed, i.e. a quantitative value must be affected to
each of them. If values are missing, the VERMEER Solvents tool indicates them in the Simulation tab:

%4 MERLIN-Expo 40 - CAL a v3.eco - River* - o X
i Information | ", Model | ) Context | @ Options | () Time series | TU Parameters, | Simulation, | o/ Charts | [T Tables | : : Reports
] Simulation settings... [ Probabilistic settings... &~ Sensitivity analysis settings... © Help Contents
Basic settings |
Start time
0.0 Days Information
End Bine 34823PU Simulaton started
3650 Days 34824PU Done. 1457 ms]
34424PU Generating parameter values.
St s 34424PU Done. (379 ms]
@ Deterministic 34824PM Sohing diferential equations.
O Probabilistic 4430 Done. [11.325]
34436PU Simulation finished. Total ime 12.165
O sensitivity analysis

[ Scenarios

Error messages to be solved before running a simulation (here ‘Value is missing’)

Errors.

Source Object Description ©
o [Depth of the river [River.h_river \Value is missing ~
o Bloconcentration factor predicted by the CAESAR model implemented i ... llog_BCF_CAESAR_VEGA[aipha-chioralose - (15879-93-3)] Value is missing

If such information appear, you have to fill the data gaps.


https://wiki.merlin-expo.eu/doku.php?id=deterministic_simulation
https://wiki.merlin-expo.eu/doku.php?id=probabilistic_simulation
https://wiki.merlin-expo.eu/doku.php?id=sensitivity_analysis

5.7.2 Defining the simulation settings

Before running a simulation, you have to define some simulation settings in the ‘Simulation settings’

window:

o Duration of the exposure assessment. For this purpose:

o Define ‘Start time’ at O;

o Define ‘End time” at the maximum contact time you have chosen;

End time
365.0 Days

Simulation type
@ Deterministic
D Probabilistic
O sensitivity analysis

[[] scenarios

Context | @ Options Time series  T( Parameters | Simulation [/ Charts | T Tables Reports
#k Probabilistic settings... & Sensitwity analysis settings... @ Help Contents

Simulation started
Done. (457 ms]
Generating parameter values
Done. (379 ms}

General | Outputd| Solver

Define here the duration of the simulation

Simulation time

Time mode | Time

Start time 0.0 Days Start date |2000-01-01 |~

End time 365.0 Days End date

Simulation outputs
Output options | Produce specified output only

Time points [Linear series: from start to end with 1.0 increment Add

Discrete time series

Add lookup table timepoints [ ]

ok || cancel

e The time points for which you want to see the simulation results. For this purpose, go to
‘Simulation outputs’ and:

o If you want to see the results only for some specific pre-defined time points,

select ‘Produce specified output only’,
select ‘Add’,
Select ‘Custom’,

define the chosen ‘Time points’ (for example, in the simulation shown below, results
will be shown at nine time points: 0.042 d (=1 h), 0.083d (=2 h); 0.25d (6 h); 1d;2d; 4 d;
10 d; 20 d; 48 d);

Click on ‘OK’;



Basic beromy
Start time

0.0 Days
End time

48.0 Days
Simulation type

@ Deterministic

Context | @ Options Time series  TU Parameters | Simulation | i/ Charts [ Tables Reports

Ranformation | "+ Model
R 5 Probabilstic settings... & Senstrty analysis settngs... @ Help Contents

General | Outputs | Sover

Simulation time

O Probabilistic Time mode Time v

OS(“SIM(Y 2nalysis. Start time 0.0 Days Start date | 2000-01-01 v
[ scenarios End time |48.0 Days End date 2000-02-18 |
Number of simulations 10000 Simulation outputs

Output options |Produce specified output only v
Time points [Custom time points: Add

Discrete time series

Add lookup table timepoints [

~ ||.= Define here the time points for visualization of the resultf
8

Type Custom ©
Time points 0.042,0.083,0.25,1,2,4,10,20,48

ok Cancel

ok Cancel

o If you want to see the results at a regular linear time increment,
= select ‘Produce specified output only’,
=  gselect ‘Add’,
= Select ‘Linear increment’,

= define the chosen Start time, End time and ‘Increment’ (for example, in the simulation
shown below, results will be shown every day from 0 to 48 d);

= (Click on ‘OK’;

Context | @ Options Time series | TU Parameters | Simulation | [i./ Charts | [ Tables Reports
#E Probabilistic settings... &~ Sensitivity analysis settings... & Help Contents

End time
365.0 Days

Simulation started

Done. [457 ms]

Generating parameter values.

Done. [379 ms]

%= Simulat\n settings X

Simulation type
@ Deterministic

O probabilstic General | OXtputs | Solver

O sensitvity analysis Simulation time

Scenarios

U Time modé\ Time v

Number of simulations | 100
Start time |00 Days Start date [2000-01-01 |~
End time 3630 Days End date | 2000-12-31 |~

Simulation outputs
Output optiond | Produce specified output only v

Time pointq Linear series: from start to end with a 1.0 increment

Add
Edit

Remove

iscrete time series

rddoaup e mepors ] DETINE hiere the linear increment for visualization of the results’ [

o

o If you want to see the results at a geometric time increment (i.e. more results at short times
and less results at longer times),

= select ‘Produce specified output only’,

=  select ‘Add’,



= Select ‘Geometric’,

= define the chosen Start time, End time and ‘N’, number of data points to be
visualized (for example, in the simulation shown below, results will be shown every from
0 to 48 d according to a geometric scale);

=  (Click on ‘OK”.

H
4= Information | "=, Model Context | @ Options Time series | TU Parameters [ Simulation | i/ Charts | [ Tables Reports

: Probabilistic settings... &~ Sensitivity analysis settings... & Help Contents

Basic settings » |

Start time

0.0 Days

End time

365.0 Days

P Run

Simulation started

Done. [457 ms]

Generating parameter values.
Done. [379 ms]

344:24PM
Simulation type 3:44:24PM

(@ Deterministic S

O Probabilstic General | Outputs | Solver

O senstivy analyss Simulation time

[] scenarios

Time mode | Time v
Number of simulations |1000
Start time 0.0 Days Start date | 2000-01-01 |~
End time |365.0 Days q date 1

Simulation outputs
Output options | Produce specified output only

Edit

Removey

Type |Geometric v
Discrete time series

Min auto A Max |auto A N [100

Add lookup table timepointh

Ok Cancel

Define here the number of data for visualization of the results
according to a geometric scale

Ok Cancel

Outputs to be visualized. All the state variables (i.e. variables calculated by the model) can be
visualized by end-users. Some of them are however are of poor interest for regulatory purposes
since they are intermediate variables in the simulation process. For regulatory purpose, the most
important variables are the chemical concentrations in the different media and organisms (in mg.kg
1y and the ecotoxicological endpoints.

All these outputs are selected by default for results visualization. But, you can add or remove
endpoints by moving the corresponding endpoints from the left to the right bow (and inversely).



4= Information | "=, Model Context | @ Options Time series | TU Parameters  [> Simulation | [/ Charts | ) Tables Reports
P Run ° Simulation settings... #% Probabilistic settings... " Sensitivity analysis settings... & Help Contents
Basic settings < I
Start time
0.0 Days Information
s 34423PM Simulation started
365.0 baye 34424PM Done. {457 ms]
34424PM Generating parameter values
Simulation type 24424 P Done. 379 s}
®)oateminate 4= Simulation settings ¥
O probabilsti General. Outputs | Solver
O Sensiiviy analysis % A- PRYSICO-CHEMICAL PROPERTIES OF THE CHEMICAL - 5% 8- RIVER
[ Seaares  Bioconcentration factor predicted by the CAESAR model implemented in V A | Concentration of the chemical associated to Suspended Particulate Matter
= Bioconcentration factor predicted by the CAESAR model implemented in V| © Concentration o the chemical dissolved in river water
Number of simulations~[100 = Bioconcentration factor predicted by the Meylan model implemented in V @ Concentration of the chemical in raw water
= Bioconcentration factor predicted by the Meylan model implemented in VE © Concentration of the chemical in sediment pore water
o Henry's law constant > Concentration of the chemical in sediments
= Metabolic half-life of chemicals predicted by the model implemented in VE 5% C - PHYTOPLANKTON
© Metabolic half-Iife of chemicals predicted by the model implemented in VE © Concentration in phytoplankton
© Molar mass of the chemical 5% D - INVERTEBRATES
= Octanol/water partition coefficient predicted by the AlogP model impleme ° C of the chemical in caught for human food
= Octanol/water partition coefficient predicted by the AlogP model impleme » ||o®EmsH

= Octanol/water partition coefficient predicted by the Meylan logP model im ‘ Concentration of the chemical in fish caught for human food
 Octanol/water partition coefficient predicted by the Meylan_logP model irr =} & F - MAMMALS

© Octanol/water partition coefficient predicted by the MiogP model impleme | © Concentration of chemical in blood

 Octanol/water partition coefficient predicted by the MiogP model impleme ‘ > Concentration of chemical in kidney

= Water-organic carbon partition coefficient predicted by the model availabl ET © Concentration of chemical in liver

© Water-organic carbon partition coefficient predicted by the model availabl | === © Concentration of chemical in milk

5% 8- RIVER > Concentration of chemical in muscle
8ed shear stress 4 G - ECOTOXICITY -
= Boundary layer thickness above sediment = ¥ Invertebrates ecotoxicity - G - ECOTOXICITY
= Boundary layer thickness below sediment > Long-term toxicity to Daphnia magna (in mg/L)

Calculated concentration of the chemical in raw river water -
Calculated Suspended Particulate Matter - . .
© Concentration of the chemical In raw water entering into the zone of inter Outputs selected for the visualization
© Critical shear stress for deposition v
< >
Filter

4] |- All types - | |- All categories - v| @ - Alltags - v

Ok Cancel

5.7.3 Running a deterministic simulation

Running a ‘deterministic simulation’ means that each parameter (defined at the previous step in the
‘Parameters’ tab — see 4.6) is described by its best estimate value. Eventual PDFs are therefore ignored.

For running a deterministic simulation:
e Select ‘Deterministic’ in the ‘Simulation type’;
e Click on the arrow for starting the simulation;

e When the simulation is finished, it is indicated in the ‘Information’ window. You can see the results
(see 5.8).

4= MERLIN-Expo 4.0 - C:\Users\h83034\Documents\philou\VERMEER\Case studies\Rodenticides\SPHERA Rodenticides v3.eco
4= Information | "=, Model Context | @ Options Time series | T Parameters | Simulation | [i/ Charts | [J Tables Reports

b uatic ..., ¥4 Probabilistic settings... &~ Sensitivity analysis settings... @ Help Contents
Basic settings r e H e
& I Starting the simulation

Start time

0.0 Days ormation

End time 344:23PM Simulation started

365.0 Days 3:44:24 PN Done. [457 ms]

) 34424 PM Generating parameter values.
Simulation type 34424 PN Done. [379 ms}
34424PM Soiing cifferential equations
44 .
O Probabilistic 3:44:36 PM Done. [11.32s]
3:44:36 PM Simulation finished. Total time 12.16s

(O Sensitivity analysis

[ scenarios Indication that the simulation is finished

Number of simulations {1000

5.7.4 Running a probabilistic simulation

Running a ‘probabilistic simulation’ means that each parameter (defined at the previous step in the
‘Parameters’ tab — see 4.6) is described by its PDF. A Monte Carlo generator randomly samples a given
number of parameter combinations according to the respective PDFs and the model runs for each of these
combinations. This allows to generate a great number of simulations and associated results, and summary



statistics describing the parametric uncertainty can be calculated (e.g. mean, standard deviation, percentiles,
etc).

To run a probabilistic simulation, it is first necessary to define the ‘Probabilistic settings’ in the ad hoc
window. For this purpose:

e Open the ‘Probabilistic settings’ window;
e In the ‘General’ window, you have to define:

o the ‘Number of simulations’. This setting specifies how many simulations will be
performed during a probabilistic simulation.

o the ‘Seed’3. The seed initializes the seed value for the random number generator. If you
set the same seed, then the sequence will be the same each run. If you don’t need this
option, you can use the default selection ‘auto’;

o the ‘Sampling’ scheme, either Monte Carlo (pseudo random numbers) or Latin hypercube
sampling. For the applications of the VERMEER Solvents tool, the Monte Carlo scheme

%a Information | "=, Model Context | @ Options Time series | U Parameters Simulation | [/ Charts T Tables Reports
Run #) Simulation settings..{ % Probabilistic settings... §~ Sensitivity analysis settings... @ Help Contents
Basic settings i I
Start time
0.0 Days |
y 4= Probatjilistic settings X |

End time [
48.0 Days General | Parameters | Correlation
Simulation type Settings

(':‘,‘ Deterministic Number of simulations 10000

@ Probabilistic Sasd]auto A

Sampling | Monte Carlo

(O Sensitivity analysis

[[] scenarios

Number of simulations 10000

Ok Cancel

o The ‘Parameters’ window lets you select the parameters that will be included in the uncertainty
analysis. Only parameters that have been assigned PDFs can be selected. Note that you must select
at least one parameter to run a probabilistic simulation.

3 The seed is an initial number of the random number generator which returns a sequence of numbers that always
generates the same sequence for given value.


https://en.wikipedia.org/wiki/Latin%20hypercube%20sampling
https://en.wikipedia.org/wiki/Latin%20hypercube%20sampling
https://wiki.merlin-expo.eu/doku.php?id=pdf

4a Information | ", Model fnxf ? T“fnf Time series | TT Parameters | Simulation | [/ Charts | [T} Tables Reports

P Run #) Simulation settings.} i Probabilistic settings...| & Sensitwvity analysis settings... @ Help Contents
Basic settings 75 1
Start time
0.0 Days Information
End time 34423PU Simulation started
365.0 Doys 34424PU Done. (457 ms]

34424PU Generating parameter values
Simulation type Done. [379 ms]
O peterministic %= Probabilistic spttings X Soling differential equations.

_‘1 Done. [11.325]
@ Fronebiieic Seas Porameters, oolation Simulation finished Total time 12 16s
O Sensitiity analysis Available Selected
Mammals. Assimilated_lipids A Fish.L_fishBig carnivorous bentho-pelagic fish ¢ A

[[] Scenarios

Number of simulations 100

Mammals. Assimilated_water
Memmals.Fat_kidney

Mammals.Fat_liver

Mammals.Fat_milk

Mammals.Fat_musde
Mammals.Food_ingestion_coefficient

Mammals. kappa_flows
Mammals.kappa_ingestion
Mammals.kappa_metabolism
Mammals.kappa_urine

Mammals.kappa_weight
Mammals.Milk_production
Mammals.p_lipid_fish{Big carnivorous bentho-pe
Mammals.p_lipid_fish{small bentho-pelagic fish
Mammals.p_lipid_fish{Small carnivorous bentho
Mammals.p_lipid_fish{Small pelagic fish (golder
Mammals.p_lipid_invertebrate[8enthic invertebr
Mammals.p_lipid_invertebrate{Pelagic invertebr
Mammals.p_lipid_g

Fish.L_fish{Small bentho-pelagic fish species (b
Fish.L_fish{Small carivorous bentho-pelagic fis
Fish.L_fish[Small pelagic fish (golden shiner-ty
Fish.p_lipid_fish(8ig carnivorous bentho-pelagic
Fish.p_lipid_fish{Small bentho-pelagic fish spec
Fish.p_lipid_fish{Small carnivorous bentho-pela
Fish.p_lipid_fish[small pelagic fish (golden shin
Fish.p_lipid_invertebrate{Benthic invertebrate (c

5 | Fish.p_lipid_invertebrate[Pelagic invertebrate (r

Fish.p_lipid_phytoplankton[Phytoplankton]
Fish.time_fish_lfe(8ig carmivorous bentho-pelag
Fish.time_fish_lfe{Small bentho-pelagic fish sp:
Fish.time_fish_ife{Small carnivorous bentho-pe
Fish.time_fish_lfe{Small pelagic fish (goiden sh
gamma_food
Invertebrate.p_lipid_invertebrate[Benthic invert
Invertebrate.p_lipid_invertebrate[Pelagic invertc
p_lipid ytopl
time_ _Iife[Benthic inve

Mammals.rho_neutral_lipid_layer
Mammals.rho_polar_lipid_layer
Mammale rha watar taver fand

v

Invertebrate.time_invertebrate_life[Pelagic inve
Invertebrate.W_invertebrate[Benthic invertebra
Invartahrate W invertahratal Patanic inuartehrat ¥

Parameters for which a PDF has been
defined in the ‘Parameter’ tab, and
selected for the uncertainty analysis

Object

Parameters

<

| IKS 2
Parameters for which a PDF has been
defined in the ‘Parameter’ tab, but npt
selected forthe uncertainty analysis

Cancel

e In the ‘Correlations’ window, correlations between parameters can be assigned in order to reduce
noise and to avoid impossible parameter combinations. A priori, this option is not necessary for

the VERMEER Solvents tool.

When the ‘Probabilistic settings’ have been defined, you can start the probabilistic simulation:

%a Information | ™, Model 3 ters. | Shmulation |/ Charts T Tables Reports
Run ] Simulation settings. 95 2 tieln Cotent
o -~ [E——————————] 207310000 (awaloiog 3681
Start time.
0.0 Days "

End time Simulation started
48.0 Days Done. (486 ms)
- Generating parameter volues.
Sivulaton type Done. [254 ms]
O peterministic

(@) Probabilistic

Solving differential equations...

O Sensitvity analysis
] scenarios

Indicates the progress of the simulation

Number of simulations 10000

5.8  Analysing results: the Charts and Tables tabs

Results can be analysed in the Charts or in the Tables tabs. Whatever the results are displayed on the Charts

or Tables tabs, the process in the selection of endpoints is similar.

4.8.1 Selecting the endpoints

To analyse the results of the simulation, you have first to select which results are relevant for you. For this

purpose:

e Select the targeted endpoint in the list of endpoints you have selected in 5.7.4;

e Select the food(s) you want to analyse;

o Select the chemical(s) you want to analyse.

You can create all the possible endpoint-food(s)-chemical(s) combinations simultaneously (i.e. all together)

or sequentially (one by one).
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4.8.2 Creating a chart
The VERMEER Solvents tool generates figures to visualize results. For example, temporal figures can be
generated as showed below.

All the options to generate figure (generic options for all the models included in the MERLIN-Expo
platform) are described in detail on https://wiki.merlin-expo.eu/doku.php?id=charts_screen.
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Options to change the scales (e.g. in log scale)


https://wiki.merlin-expo.eu/doku.php?id=charts_screen

4.8.3 Creating tables

The VERMEER Solvents tool generates tables to visualize results. For example, tables describing the
evolution of the selected endpoint in time can be generated as showed below.

All the options to generate tables (generic options for all the models included in the MERLIN-Expo
platform) are described in detail on https://wiki.merlin-expo.eu/doku.php?id=tables_screen.

Note that you can export data for a given table either to a text or an Excel file. Right-click the table and
select ‘Export data...’.
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Brodfacoum - (56073-10-0),Small pelagic fish (golden shiner-type species) Bromadilone - (28772-56-7),Small pelagi fish (gokden shiner-type species)
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se-

Temporal evolution of the selected endpoint


https://wiki.merlin-expo.eu/doku.php?id=tables_screen
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