...1N practice...
How to calculate PEC?
A case of study
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Case study presentation:
Cosazole

Phyisical-Chemical features

Molar mass 153 g/mol
Water solubility 256 mg/L
Saturated vapour press. 9.5 e-06 Pa

Application details

Application per year 3 #
Time between
L 12 Days
application
Application rate 0.8 kg/ha
Crops Sunflower
BBCH 22-25
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Crop interception

Table 1.5: Interception by other crops dependent on growth stage

Crop Bare — Leaf Stem elongation Flowering Seneszcence

emergence |development Ripening

BECH"

0— 0% 10—19 2039 4089 o099
Beans i) 25 40 T0 10
(field = vegetable]
Cabbaze 0 25 40 TO 20
Carrots O 25 &0 S0 B0
Cotton i) 30 &0 75 o0
Grass™ i) 40 &0 o o0
Linsead i) 30 &0 T0 o0
Maize i) 25 50 75 o0
01l zeed rape O 40 B0 S0 o0
(summer)
01l seed rape (winter) (O 40 B0 S0 o0
Omons O 10 25 40 60
Peas i) 35 55 85 B5
Potatoes O 15 &0 85 50
Sovbean i) 35 55 85 55
Spring cereals i i BEBCH 20-25* |BBCH BBCH [BBCH B0—

30-39* Q4069 |[70-89
20 RO o EO
Strawbemes O 30 50 &0 60
Sugar beets 0 20 TO (rosette) a0 20
Sumflower (] X 30 75 Q0
Tobacco 0 >0 70 90 20
Tomatoes O 50 7O S0 50
Winter cereals i) i BEBECH 20—25%* |BEBECH BBCH [BBCH B0
30-35* 4059 |70-89
20 B0 S0 EO

":l_h.e BECH code is indicative (MMeier, 2001).
¥4 value of 0 is used for applications to established turt.
*BBCH code of 2029 for tillering and 30—39 for elongaton
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PECsoil Cosazole

3 applns 800 g/ha, 12 days interval
Plant intercp 50% for all applns
DT, =21.3 days

2.000
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0.600 -

PEC (mg/kg)

0.400
0.200
0.000

PECactual
B PECactual —
0 5‘0 1(;0 15‘0 260
Time {days)
Solution will appear here n day 24
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Metabolite

PECs will be calculated by considering a fake direct
application of the metabolite

MolWeight,,
" MolWeight,,,

AppRate, .. = AppRate . - MaxObservel (%)

Using Formation fraction instead of MaxObserved will
result in a further overestimation of the initial PEC.

Calculate!

Solution will appear here
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PEC groundwater calculation
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Case study

Parameter Value Unit - Porameter Value Unit
Physical-Chemical features Physical-Chemical features
Molar mass 153 g/mol Molar mass 112 g/mol
Water Solubility 256 mg/L Water Solubility 347 mg/L
Henry constant 3.00E-02 Pam’/mol Saturated vapour pressure 6.70E-05 Pa
Saturated vapour pressure  9.50E-06 Pa Koc 476 ml/g
Koc 347 mL/g Freundlich exponent 0.987 Adim.
Freundlich exponent 0.897 Adim. DT50soil 8 Days
DTso soil 9 Days DT50wat 0.5 Days
Application features DT50sed 2 Days
Application per year 3 # Formation from parent in s 13 %
Time between application 12 Days
Application rate 0.8 kg/ha
Crops Winter cereals/Sunflower
BBCH 12-16/22-25
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Case study

Crop

[aoples
qrass (+ affaffa)
potatoes

sugar beets
winter cereals
beans (field)
beans (vegetables +

bush berries +

1) Sunflowers = just Piacenza and e o e e

carmots + o[+ |+ |+ +
citrus L

L]
Sevilla :
maize + [+ +

oilseed rape (summer) +
oilseed rape (winter)

L. —) T
2) Dates of application: what to e L o o o

EE +
+

look? " =
- BBCH, HARVEST DATE - PHI
- Use of FOCUSgw appendix for

harvest/emergence dates of all e

crops given for each scenario

[+~ [+~
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+
+
>
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+
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Table 3-1. Crop parameters for Chateaudun.

Growth Stage Root

Crop Planting | Emergence | Senescence | Harvest Shm. LAI Depth
o (m?m?)[ (dd/mm) | (™)
apples perennial 01/04% 01/09 01/10" a |_31/05 1.0

grass + alfalfa perennial 01/04 | NA 15/05 5 [ 15/05 | 05 |
16/05 30/06 5 30/06 05
01/07 15/08 5 ‘ 15/08 05
16/08 30/09 5 30/09 05
potatoes 15/04 30/04 02/08 01/09 4 15/06 0.6
sugar beets 25/03 16/04 05/09 15/10 5 15/07 1.0
winter cereals 20/10 26/10° 20/06 15/07 75 31/05 08
cabbage 20/04% 20/06 15/07 3 31/05 06
31/07* 30/09 15/10 3 05/09 08
carrots 28/02 10/03 01/05 31/05 3 20/04 08
30/06 10/07 21/08 20/09 3 | ‘o8 0.8
maize 20/04 01/05 01/09 01/10 45 | 15/08 0.8
oil seed rape (win) | 30/08 07/09* 10/08 10/07 4 20/04 1.0
onions 15/04 25/04 18/07 01/09 3 30/06 06
peas (animals) 25/03 05/04 31/07 | _15/08 4 [_07/06 06
spring cereals 20/02 10/03 30/06 | 2007 5 | 10/06 06
tomatoes 10/05 26/07 |_25/08 3 30/06 0.8
vines perennial 01/04 13/08 | 0111 6 31/07 1.0

@ leaf emergence

# leaf fall

$ “harvest” and "emergence” dates represent the cutting and subsequent regrowth, and so
affect above around biomass but not rootina depth
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Case study

Sunflowers: BBCH 22-25 is approximately between LEAF and SHOOT
DEVELOPMENT stages (cfr. BBCH monograph)

Dates of application chosen (with the support of AppDate):

Piacenza: 10.5[130], 22.5[142], 03.06 [154] 12 d of interval!
Sevilla: 30.3 [339], 11.4 [101], 23.4 [113]

BBCH 22-25 corresponds to 50% crop interception
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Case study — PELMO vers. 5.5.3

1) Create/modify pesticide file

2) Newfile i} -

3) Input name, mol mass =)
P

4) Click on edit leaching locations o | L oo (. o]\ avgone]

5) Select interested locations

(e.g. all for Winter cereals,
Piacenza-Sevilla for sunflowers) and
add all

6) Choose mode of application (in this case every year —
otherwise it may be every other year or every third year)

7) Choose number of application per year (here n. 3)

8) Select interested locations from the dropdown list in
“absolute application dates” window, and insert all relevant
application dates and application rates (A.R.)

9) !lin order to consider crop interception, input the relative
A.R. — crop interception (in this case: 0.6 kg/ha for winter
cereals, 0.4 kg/ha for sunflowers)
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Case study — PELMO vers. 5.5.3

10) Leave default value for plant uptake factor, unless user
can adjusted it to measured values, if substance specific
uptake factors have been determined in appropriate
experiments;

11) Insert henry constant, Koc value, Freundlich exponent
12) Click on Done

13) Now we need to calculate the transformation rates for
each metabolite given (here only 1) and for CO,
production (both for parent compound and for each
metabolite considered), using the following expression:

In2
DT50parent x (%metabolite or C02/100)
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Case study — PELMO vers. 5.5.3

. Metabolization Scheme M =] B3
13% metabolite Cosazolo |ty = CO, D Ao T
formation from / BRES from parent
parent compound s Gompound
Trasf. Rate: 0.592=— oo | b= Trasf. Rate: 0.0885
bolite-Cosaz [«—— |Metabolite | [«— Metabolite | [x— Metabolite
. ey Bl e = el e = DI
T iy ‘» : N -
100% €02 formation | [— " ; i e ; |_><::
from metabolite ' : . ’ !
Trasf. Rate: 0.0866 l— \ Ig |—5 — 101 B Ig S I— ;
\k i 4 Y
Metabollte e Metabolite | [|«—— Metabolite == Metabollte
22 e =B e e = = D2
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Case study — PELMO vers. 5.5.3

FOCUSPELMO 5.5.3 g

14) Save and exit
15) Enter on European scenarios FOCUS

FELME 4,67

Release notes

* FOCUS *
*

16) Select the crop, select your pesticide file,

Eumpdarf’f:‘sanavins
* *

3 Create / Modify Pesticide file
« EFSAT,

mark all locations interested for batch g
17) Start Batch
18) Evaluation

Create / Modify Scenario File l

Create / Modify Climate File 1

Exit |
17) Input values and output reports are
now available
= Evaluation of Simulation _ (O] x]
- Select a Simulation
Pesticide File: COS ;3_2IZ:I|1217"-.‘*.-"122227["| ormal o
Crop: lWin‘rer cereals :] Loca‘rion]ThiVa {T). no irrigation :] Browse |
= Show tabular output
Echo of Input data I Mass Balance | g

Ann. Av. Conc. in Leachate l FOCUS Summary Report |

—Create Diagrams [Daily Time Step)
I Precipitation LI Done

¢ Cumulative from: |Janualy :.I 17 :J Sh Di
& Non-cumulative to: [December = [z = ow Liagram

&
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Case study — PELMO vers. 5.5.3

& Evaluation of Simulation [_[O] x]
~Selecta Model Version: FOCUSPEIMO 5.5.3
LA 0 Date of this simulation: 18/11/2013 15:24:23
Pesticide File: 18/11/2013 Pesticide input file: c0sazolo_wc_normal
. Simulated crop: Winter cereals
Crop: |W|nter cereals ] LocaﬂonJThIVa(T), no irrigation E| Browse
[Results for ACTIVE SUBSTANCE (Cosazolo)
=Show tabular output g
Location Selected Flux Percolate Conc.
Echo of Input data | Mass Balance | s (a/ta) Wm')  (pe/D)
Ann. Ay. Cone. in Leachate | FOCUS Summary Report ateaudun (C) (3/4) 0.00E+00 400.300  0.000
arburg (H) (19/8) 1.40E-16 604.100  0.000
z z = Jokioinen (J) (8/1) 3.43E-21 350.600  0.000
~Create Diagrams (Dail e Step) K tinster (K) (18/3) 2.25E-19 892.500 0.000
[Precipitation | Done Okehampton (N) (19/5) 2.16E-18 927.200  0.000
= = Piacenza (P) (5/6) 1.13E-15 739.900  0.000
€ Cumlative fom  [Januay H |7 Show Dl Porto (0) (1/2) ~4.17E-21 1102.40  0.000
& Non-cumulative to: |Decemha| j |zg Ll Y Sevilla (S) (1/4) -1.93E-20 178.540 0.000
Thiva (T) (14/2) 1.10E-20 404.100  0.000
. Table of Average ¢ hcentrations in Leachate ﬂluz
14 1.16E-20 224.600 0.000 ;’ TABOLITE Al (Metabolite-Cosazolina)
15 0.00E+00 0.00E+00 0.000
16 0.00E+00 0.00E+00 0.000 Selected Flux Percolate Conc.
17 -4.96E-22 86.0900 0.000 Period (g/ha) (L/m)  (ng/L)
18 0.00E+00 0.00E+00 0.000
19 0.00E+00 0.00E+00 0.000 ] (11/9) 1.34E-11 212.780  0.000
20 0.00E+00 9.9280000 0.000 (8/2) 3.86E-07 302.300  0.000
) (12/11) 6.82E-09 367.600  0.000
Total 3.72E-20 1952.06  0.000 i ® (9/14) 1.33E-08 411.500  0.000
80 Perc. (14/2) 1.10E-20 404.100 0.000 I (13/17) 1.48E-06 1161.10  0.000
(4/11) 3.81E-07 £807.800  0.000
(14/3) 3.47E-07 1270.60  0.000
Results for METABOLITE Al (Metabolite-Cosazolina) in the percolate at 1 m soil depth (2/1) 2'415 L 33?540 0.000
ot e T pemeolace  Besicude Conc B oth for winter cereals an
(g/ha) (L/m*) (ng/L)
sunflowers, PEC values of
1 3.57E-12 156.700 0.000 . .
2 2.266-11 179,500  0.000 Cosazolo and its metabolite
3 -1.26E-13 8.8360000 0.000 .
4 -1.42E-12 134.200  0.000 o were below the trigger
S -1.41E-13 184.400 0.000 .
6 1.84E-12 116.700  0.000 % alues for all scenario

Year Copy Print Diagram Done |
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Particular cases

1) In case Koc values are pH-dependent, PELMO requires
both the pKa value and the reference pH at which the Koc
was obtained in order to adjust the sorption for pH in the
profile. CLICK ON pH-dependent sorption to input values.

2) In case a correlation between sorption (Kf/Kd) and soil

clay content can be observed, horizon-specific Kf-values
- . - - e e - NN AN .. .

Sho Table 3-3. Soil parameters for] Chatgaudun. t Va | ues
Texturg (um Bulk
(te) : Depth ification | PH-.| PH- om | oc | Depth ables of
Horizon| “ ) |Classification| /o | keit | <2 [ 2-50 | >50 | (%) | (%) f;egri',‘}; Factor®
FO( Ap 0-25 |siltyclayloam | 8.0 | 7.3 | 30 | 67 3 |24 | 189 4.3 1.0
B1 25-50 |siltyclayloam | 81 | 7.4 | 31 | 67 2 [ 1.6 | 093] 1.41 05
B2 50-60 |[silt loam 82| 75| 25 | 67 8 |12 |07 1.41 0.5
i c1 60-100 |limestone” 85| 78 | 26 |44 | 30 |05 | 03 137 0.3
KX 100-120 [limestone” 85| 78| 26 |44 | 30 | 05 | 0.3 137 0
1Cc2 120-190 [limestone” 85| 78 | 24 | 38 | 38 | 0.46| 0.27| 1.41 0
M 190-260 [limestone” 83 | 76 | 31 | 61 8 | 0.36] 0.21| 1.49 0

* The limestone is cryoturbated in the C-horizons and powdery in the M-horizon.
" Measured at a soil solution ratio of 1:5

T These values are estimated from the measured water values by assuming a standard
difference of 0.7 pH units (Barrere et al, 1988)
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Particular cases

|II

2) ..select “individual” and insert the relative number of
horizons for each scenario; then, edit number for insertion of
Kf Valllnl‘ o/ ~lAavy (V7 ~AavrrAalatriAan fAartAar) and relative

Volatilization Data:

Tempevatuve Conslaynl

transfc e it xlative depth
& Diectinput m [uEez ]
f € Cdeuated | 0| [FOEGZ |
d Cto r.ISorptlon Data: Freundlich Increase of
G T K?;f?“ie E'i:ﬂn;fﬁ sorption when soil ph-dependent sorption
| Direct Ihnct g is ait diied [
| Cakuatedwinkoc | (7] .

Number of,
O Standard values (Tier 1) O Constant degradation with depth ® Individual Horizons

™ Degradation in liquid phase only Show all input parameters | Cancel | Done |
. Depth Dependend Data (o]
KfValue Transformation Factors for Degradation to
Hor. Number [mL/a] | Fr-Exponent| |MET. &1 |MET.B1 |MET.C1 |MET.D1 |CO2/B.RE|
Horizon 1 5] 0.9 1 1 1
Horizon 2 o 0.9 1 1 1 1 1
Horizon 3 [5] 0.9 1 1 1 1 1
Horizon 4 o 0.9 1 1 1 1 1
Horizon 5 [1] 0.9 1 1 1 1 1
Horizon B o 09 1 1 1 1 1
Horizon 7 [s] 0.9 1 1 1 1 1
oK I Cancel I Trans.Factors from AS to MET A1 as Default I
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Go to the first record in the table
Go to the last record in the table
Add a new (empty) record
Delete a record

Confirm changes (‘post edit’)
Cancel changes

Bl
Case study - PEARL 4.4.4 -
<
[x]

(not always available): Copy a record

1) Edit = substance = click on “+”, as insert recora
2) Input all values reported below inside each record-sheet,
and leave default values for other parameters. In
Freundlich sorption, for our example case, use “Kom, pH-

[§ 1 ) -;\ > w C

H ”
independent”.
ol click on optimum moisture
Parameter Value Unit Metabolite
Physical-Chemical features Parameter Valie Unit
Molar mass 153 g/mol : s
— Physical-Chemical features

Water Solubility 256 mg/L \
Henry constant 3.00E-02 Pa m®/mol ' Molar mass 112 g/mol
Saturated vapour pressure  9.50E-06 Pa Water Solubility 347 mg/L
Koc 347 mL/g Saturated vapour pressure 6.70E-05 Pa
Freundlich exponent 0.897 Adim. Koc 476 mlL/g
DTso soil 9 Days Freundlich exponent 0.987 Adim.
Application features DT50s0il 8 Days
Application per year 3 # DT50wat 0.5 Days
Time between application 12 Days DT50sed 2 Days
P PRCEICNN ob o= kg/ha Formation from parentins 13 %
Crops Winter cereals/Sunflower P 2
BBCH 12-16/22-25

entro Internazionale per gli Antiparassitari e la
revenzione Sanitaria
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Case study - PEARL 4.4.4

6) Click again on the row created before for the parent
compound, and press on “Transformation Scheme” in order
to open the relative window

7) Now click on “+”, and select your metabolite from the
dropdown list of “Edit metabolite”.

8) Then, insert the metabolite’s fraction | transformed save and

10)3iErthfa v SepSFeWiNAMp dlifid: e
il G deR WBLRSR 8PiRE §9e\'i‘a ’’’’ Jig e jﬁm“ =
in J.t@, MM“-”\ scheme” w oo e A co : Z
11) Then, edit a new record in

Absolute Applications” section,
and fill “Edit Absolute Application” -

with type of appl. (in this case éwx;mﬂémpi [] i—aﬂ
canopy, interception fraction specified S —

by the user), date of appl, dos

fraction intercepted.

LJ Copy < | =]
] | - AbsuluteapplicationsIHelaliveapplicatmns]
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Case study - PEARL 4.4.4

12) Then, click on “Focus wizard”, select the crop in use, and all
its available scenarios

13) Select your substance and one application scheme from the
dropdown list, give a name to your project, and press
“Finish”

14) Examnle: Q riinc will he created for winter cerealc [one per

RunlD [ Selected [Name. [ ResultsSummary [ResultsDetailed [ .
s Ce n a W EE Yes  WCEREALS-CHATEAUDUN Nothvailable e Its
I 14 Yes  WCEREALS-HAMBURG otévailable
- ] 15 Yes  WCEREALSJOKIOINEN ailable -
4&% ] 18 Yes  WCEREALSKREMSMUENSTER Notévailable n a rl o
] 17 Yes  WCEREALS-OKEHAMPTON Notévailable
RE Yes  WCEREALS-PIACENZA
13 Yes  WCEREALS-PORTO
d e p e r > Yes  |WCEREALS-SEVILLA | re a
21 Yes  WCEREALS-THIVA ’

batch
15) Exect

i N e I I e

~ Edit Run

Seenario | Simulation Control | Output Control | Swap Hydrological Module | Fun Status |

B! Comments...

Name: IWCEHEALS-SEVILLA

Locatior: [Eevita ==
Crop Calendar: | ==
Iigation: [ e
P 1 1
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Case study - PEARL 4.4.4

16) Click on “Report” for obtaining the results’ overview, both
for parent compound and metabolite.

17) After a model run has been completed, the output can be
analvsed via_the graphical function with the PEARL model

[@ FOCUSPEARL 4.4.4 - Overview of results of FOCUS runs in project: Project_cosazolo_wc

SUBSTANCE APPLICATION_SCHEME

r own graphs.

n 0 th percentile [ug/L) 0 0.000000 CHATEAUDUN
Concentration closest to the 80th percentile (ug/L) Cosaz 0.000000 U.UUUUUU HAMBURG Cosazo_ ! WC Ham_Krems
Concentration closest ta the 80th percentile (ug/L)  Cosaz 0.000000  0.000000  JOKIOINEN Cosazo_WC_Jokioinen
Concentration closest to the 80th percentile [ug/l)  Cosaz 0.000000 | 0.000000  KREMSMUENSTER  Cosazo WC_Ham_Krems
Concentration closest ta the 80th percentile (ug/L)  Cosaz 0.000000  0.000000  OKEHAMPTON Cosazolo_WC-okehamptor
Concentration closest to the 80th percentile (ug/L)  Cosaz 0.000000  0.000000  PIACENZA Cosazolo_WC_Piacenza_f
Concentration closest to the 80th percentile (ug/L)  Cosaz 0.000000  0.000000 PORTO Cosazolo_WC_Piacenza_f
Concentration closest to the 80th percentile (ug/L)  Cosaz 0.000000  0.000000  SEVILLA Cosazolo_WC_Sevilla
Concentration closest to the 80th percentile (ug/L)  Cosaz 0.000000  0.000000  THIVA Cosazolo
Run 22: "SUNFLOWER-PIACENZA", substance code of parent: Cosaz, substance code for graph: Cosaz
Substance concentration in the percolate (ug L)
 JEe
0.9 +
0.8
0.7
KA u 06
0.5 +
0.4
0.3 +
0.2 H
Show in Intemet Browser| Copy to Clipboard Close 0
A
0 T T T T T v T \
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Number of days since start of simulation
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Tosumup - PEARL4.4.4
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Particular cases

1) In case Koc values are pH-dependent, PEARL requires both
the pKa value and the two extreme Kom values (one at
very low pH and one at very high pH).

Open substance window = select “Kom, pH-dependent”
in the folder of Freundlich sorption and insert pKa, the
two Kom values, and the pH correction (if available).

2) In cases that the sorption of pesticides is dependent on
other soil properties than the organic matter content, the
Freundlich coefficient measured in the top soil can be
introduced directly, setting the “Kf, user defined”.

If there is a pH-dependent sorption and degradation, but
values reported above are not available, a worst-case
simulation for the compound should be performed with
FOCUS-PEARL.
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PEC surface water calculation
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Case study: Cosazole —

Chemical input Step 3
Parameter

Molar mass 153 g/mol
Water solubility 256 mg/L
Saturated vapour press. 9.5 e-06 Pa

Solubility in water 256 mg/L
Koc 347 L/kg
Freundlich exponent 0.897 -

DT, soll 9 days
DT, water 26 days
DT, sediment 17 days

I s ot et et TP E . [

b i ASST Fatebenefratelli Sacco



Case study: Cosazole -
Application pattern |r§$ep 3

Application per year 3 #

Time between

application 12 Days
Application rate 0.8 kg/ha
Crops Sunflower

BBCH 22-25

Scenarios All relevant scenarios for sunflower
CAM (only for R scen) 2 — Appln foliar

Application dates Consistent with BBCH and any scenario

Calculate PECsw/sed!
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Case study: Cosazole — Step 3

Results — Sunflower

PECsw (ug/L) PECsed (ug/kg)

D5 POND 0.27 0.7095
D5 STREAM 2.75 0.2052
R1 POND 1.543 3.48
R1 STREAM 17.73 5.752
R3 STREAM 28.72 14.01
R4 STREAM 28.85 11.60
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Tier 1 Risk Assessment

W.C. Step 3 PECsw = 28.85 ug/L
Acute endpoints

LC50 (ug/L) _ RAC (ug/L)

Oncorhynchus mykiss 1467 14.67
Daphnia magna 2130 100 21.3

X’(

Chronic endpoints

Refinement needed'

oncorhynchus mykiss 12 1.2 X
Daphnia magna 432 10 43.2 Q?
Scenedesmus subspicatus 3000 10 300 Q?
Lemna gibba 2500 10 250 Q?
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Step 4 calculations

Highest PEC,, were found for R scenarios, so drift and
runoff are the most relevant entry routes.

Vegetated buffer strips have the potential to mitigate
both entry routes
Drift is reduced according to Ganzelmeier calculations

Runoff, both water volume and eroded mass, are reduced
according to % defined in the FOCUS document on mitigation
measures

Due to crop management constraints, vegetated buffer
strips cannot be more than 10 m wide.
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Runoff mitigation

Buffer width (m) 10-12 18-20
Reduction in volume of runoff 60 80
water (%)
Reduction in mass of pesticide 60 80
transported in aqueous phase
(%)
n (for agueous phase) 36 30
Reduction in mass of eroded 85 95
sediment (%)
Reduction in mass of pesticide 85 95
transported in sediment phase
(%)
n (for sediment phass) 19 11
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Case study: Cosazole —
Step 4

Results — Sunflower (10 m of vegetated buffer strip)

PECsw (ug/L) PECsed (uglkg)

D5 POND 0.1805 0.5058
D5 STREAM 0.6018 0.1710
R1 POND 0.6549 1.566
R1 STREAM 8.032 2.56
R3 STREAM 13.05 6.033
R4 STREAM 12.98 5.154
TP coneo emaronte per i ancparssicari e VI p .. [T
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