3.D.f - Agriculture other including us
pesticides

Country Specil3 cs

Background

Hexachlorobenzene (HCB) is one of the listed persistent organic pollutan
Protocol on Persistent Organic Pollutant¥, friven A0 & h Almm &6’ hdieai tion
Directive 2016/2284 (NECD), Anrhekhkedeomo@0dBtions and directives oblig
reduce their emissions of dioxins, furans, polycyclic aromatic hydrocarbo
hexachlorobenzene (HCB) below their levels in 1990.

In Germany the application of HCB as a pesticide, in a pure form, has be
thus no HCB emissions were reported before 2015. However, HCB can oc¢
substances e.g.:

Lindane (gamma-hexachlorodytCdht)ane,

DCPA (Dimethyl tetrachloroterephthalate also known as chlorthal-dimethy
PCP (Pentachlorphenol),

Atrazine (2-Chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine),
Simazine (2,4-Bis(ethylamino)-6-chloro-1,3,5-triazine),

Propazine (2,4-Bis(isopropylamino)-6-chloro-1,3,5-triazine) and PCNB (P
known as quintozine).

Further active substances are chlorothalonil (fungicide), teB uthrin (insec
(herbicide). These active substances are continued to be used in approve
Table I, Pesticides). TeB uthrin is not emission relevant due to the applic



applied on seed in closed storage buildings (communicatanThysSyingisnna
considered in the amount of reported HCB emissions.

Table 1a, Chlorothalonil (above) & Table 1b (below),

Picloram: Overview

and their trade names, chemical agents, intended applications and appro

2020
Chemical| Plant protection Approval . , Meanwhile
Application for not approved
agent product number :
in Germany
BRAVO 50¢( 043138-0C Wheat "
Sambarin 033705-00C Wheat "
Pugil 75 WG 004486-0C Wheat "
AMISTAR Opti 005748-00 Wheat, barley und rye
Tattoo C 005805-0C Potatoes "
Chlorothalonil CREDO 006542-0C Wheat, barley "
Simbo Extrla 004124-0¢C Wheat, barley "
ZAKEO Opti 005748-61 Wheat, barley und rye
Golf course greens, tees,
Daconil 2787 Exa3138-09 and fairways, ornamental
turfgrass and ornamental
herbs, shrubs and trees.
ChemicaPlant protection : : Meanwhile
Approval number Application for | not approved
agent product :
in Germany
EEEIGO 005866-00 Rapeseed (winter), maize,
round cabbage
Barca 334 SL 008772-00 Rapeseed (summer/jwinter)
ol Belkar 008778-00 Rapeseed (wintefr)
Picloram Gajus 008943-00 Rapeseed (wintejr)
Gala 334 SL 008772-60 Rapeseed
GF-2545 008089-00 Rapeseed (wintejr)
Runway 006872-00 Rapeseed (wintejr)

Sourceédtps://apps2.bvl.bund.de/psm/jsp/index.jsp
https://www.proplanta.de/PB anzenschutzmittel/Liste/

HCB has never been contained in co-formulants of approved pesticides (¢
OR ce of Consumer Protection and Food°Safety (BVL, 2015)

In the past, some applicants listed maximum HCB concentrations in techn
certain lindane-containing substances. The concentrations given amounte
oriented to the detection limits of the analysis method used at the time.
that maximum concentration were approved only through 1989 or 1990 (in
Obligations to report substance quantities sold did not take el ect until 1
active substances, the BVL has no information on HCB as an impurity.

Methodology


https://apps2.bvl.bund.de/psm/jsp/index.jsp
https://www.proplanta.de/Pflanzenschutzmittel/Liste/

The emissions were calculated in keeping with the method p(8PdAsRId5in th
chapter 3, Tier 1 approach).

EpestEmpest i " EFpest_i

To estimate the emission of HCB which is present as an impurity, an imp
considered in the calculation:

EpestEmpest i " IFj,i " EFpest_i
where:

Epest = total HCB emission of active substance (in mg a-1, unit conversi
= mass of individual active substance applied (kg a-1), IFj,i = impurity fe
substance in the ith active substance (mg kg-1) EFpest= EF for individua
fraction of applied amount of the active substance).

A modeled emission factor is used for Germany (see description of Emiss
deB nition of the Tier 2 (pMWEPacGuidebook 2019) the method can be descri

Activity data

As activity data, domestic sales of pesticides with the active substances
compiled by the BVL (BWé&re2086d (reports pursuant to § 64 of the Plant F
(PR SchG, 201&f. Table II, domestic sales. For 2019, the same amount of
assumed as for 2018 was used. The data will not be updated until submis

Table Il (last update 12/08/2021): Published data on domestic sales of a
20199

2005 4 2016 -| 2018 |
1990-20012002| 2003| 2004| - °° 017 010
ChlorothaloMol publishsd 1 0lh100.25025-100250-1000000-250D50-1000
in t/a data
. N ublishetlot Not Not |2.5-%01.0
Picloram, fn ?/§ata specilledpecilledpeciiled 2.¥ 2.5 - 102.5 - 10

1) The quantity data are for the years 2007 and 2011-2015. 2) The quant
2005, 2006, 2008, 2009 and 2010.

The quantities sold domestically are assumed to be equivalent to the gqua
sales data used in the calculation are considered to be business and ope
have to be kept conl dential.

HCB Impurities

The HCB quantities are calculated in light of the maximum permitted con
established by legal actsSdefl thees Efbr certain active substances and in co



their approval, maximum levels of impurities that are of toxicological or
that are of special concern due to the environmental risks they pose. Sin
regulation is a directly applicable law, the maximum levels are binding tf
addition, in special cases the BVL may def ne maximum levels for impurit
not cover. Conformance with such maximum levels is then included as a1
approval of relevant pesticides.)). The approach is a highly conservative
overestimates the actual emissions. The BVL has no information regardin
of impurities, either past or present, in pesticides placed on the market.

Chlorothalonil

Before 2006 there was no legal regulation in Germany on the maximum cc
ingredient chlorothalonil. However, with the implementaf?bn of Directive
manufacturers had to analyse their technical active substance for possib
where appropriate, indicate a maximum level. These maximum levels had
Information about the levels speciR ed for chlorothalonil for the years 19¢
not known. As described in the FAO speci¥)c &thbor¢20dl®Dnp. vds reviewed
(INTERNATIONAL PROGRAMME ON CHEMICAL SAFETY) in the Environme
series in 1996. The Ilimit for HCB in the FAO specil cation in 1998 for chl
manufacturer stated in that report that the company had improved the ma
FAO SpeciB cation, 2015, p. 51). Thus, a maximum HCB concentt3tien of :
considered for the years 1990 until 1999 for Germany.

Directive 200573 3wWwB{ch entered into force on 1 March 2006, established a
HCB concentration of 10 mg/kg in chlorothalonil as a technical active sul
the FAO 288/2005 (see FAO 2015, p.22 and p. 51) and taking into accoun
samples testing the impurity the max. concentration was raised again up
standard was raised to 40 mg/kg in Dit9ctAwe Q0647 6dEtGe current FAO
Specid cations and Evaluations for agricultural Pesticides, chlorothalonil
(2028)tp://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jr
continues to be reported at 40 mg/kg (see Table 1, page 18).

For the years as of 2000, the specif ed maximum HCB concentrations in ¢
considerably from pesticide to pesticide in some cases despite the EU-|
from year to year for the same pesticide. For the year 2000 an interim va
interpolation. (170 mg/kg). For the years 2001 to 2004, the value of 40 m

The quantities of pesticide active substances sold, and reported pursuan
Act were used as a basis for deriving a weighted average for the maximu
2005, 2010 and 2013 (cf. Table IV, concentrations of impurities). The av¢
the relevant HCB quantities for the period between 2005 and 2008. For tt
2009 onwards the information on the maximum concentration of 10 mg/kg
indicated by the authorisation holders (Syngenta Agro, 2015). For 2019,
assumed as for 2018. The data will be updated with submission 2022.

Picloram

For picloram, a maximum concentration of 50 mg/kg has been speciB ed fc
pesticides were introduced in Germany beginning in 2006. Picloram was ¢


http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jmps/ps-new/en/#C

Commission Directive 20@&/B9NECHCB impurity is still set to 58)mikyg (F A
2019, the same quantity is assumed as for 2018. The data will be update

Lindane

The HCB quantities in lindane were determined with the help of historica
data (cf. Table I1l) of the former former Federal Biological OB ce for Agri
(Biologische Bundesanstalt fr Land- und Forstwirtschaft; BBA), Institute
Assessment (Institut f r Folgenabsch tzungen im PR anzenschutz, Kleinma
based on information that producers provided voluntarily. For the years ¢
available because the application of Lindan was phased out in 1998.

/[/Table IlIl: Domestic sales of Lindane, in t/a //

1990199119921993199419951996199(/

Lindankl19.3426.283.0566.536.625.936.528.74

For lindane, a maximum concentration of 100 mg/kg was speci ed for the
For the years after 1994 a lower concentration (50 mg/kg) was assumed
information of Bail€y(¢200aple 1V). // Table IV: Maximum concentrations
relevant active substances, in mg per kg//

Impurity contke®®099%200®0012002003200420052009 - 2019

ChlorothaloniB0O0O 300 170 40| 40| 40| 40/13.33* 10

Picloram 50| 50| 50| 50| 50| 50| 50| 50 50

Lindane 100 50| n/a n/a n/a n/a n/a nla n/a

n/a: not applicable; *weighted average

In recent years, the total HCB quantities in pesticide active substances (
aB ected primarily by sales of chlorothalonil.

While this results from the large quantities of chlorothalonil-containing p
the high chlorothalonil concentrations in such pesticides and to the high
concentrations (0.3 g/kg), in chlorothalonil as a technical active substan
Due to the revised data, changes in HCB quantities occur. The maximum
the period under consideration, were lower, respectively, than the releva
chlorothalonil. For this reason, Buctuations in sales of picloram have verl
HCB quantities.

Table V: Maximum HCB quantities in domestically sold active substances
until 2019

1990199119921993199419951996199719981999
)

Max. HCB AMOInt237.985.6359.686.717.986.584.246.0484.98

200020012002200320042005200200[200800

Max. HCB Ambd&ni8 0.791.009.601.591.482.079.889.595.2

9
5
201020112012013201420152016201(20182019
Max. HCB AmoG.Bt0 6.685.485.840.229.031.704.398.808.80




Emission factor

The HCB emission factor was modeled by using the Pesticide Leaching M
also used for the European registration process of pesticides. The one-d
model has been extended to predict the pesticide volatilisation after agri
Reld conditions (Ferrari*®¥thalw,e260,5it is also able to calculate the behav
in the products. The model was developed by the Fraunhofer Institute for
Applied Ecology (IME).

Due to its volatility behaviour in the presence of water vapor even at low
is usually found in the vapour phase and appears to volatilize from plant
Brst 24 hours after application (KldimaMes28uBstance chlorothalonil was
simulation. The simulation conditions are deB ned after annual applicatiol
harvest. A detailed description of the input parameters is available (Klei
that the HCB volatilisation of the impurity in picloram is the same.

The result of the emission factor is 1 or 100% and represents a fraction
the concentration of the applied compound.

Trend discussion for Key Sources

The following chart give an overview of the emission trend of HCB (see F
were calculated and updated for the years 2017 and 2018. The value for
emissions are mainly dominated by the proportion of chlorothalonil. Acco
the BVL, a possible explanation for the increase of HCB emissions from Z
renewed approval of Bravo 500. Possibly the Brst sell-out took place in
end of Bravo 500 was originally 30.04.2016 with a sales period until 30

for users until 30.10.2017.

The end of the EU active substance approval for chlorothalonil was later
again to 31.10.2019, and accordingly also the approvals for the pesticide
the Implementing Regulation (EUh&@BIVML6EAVoked the last three approvals
protection products containing chlorothalonil as of 31 October 2019. The
April 30, 2020 (see
https://www.bvl.bund.de/SharedDocs/Fachmeldungen/04_ pld anzenschutzm!
Widerruf_ChlorthalofiJunenll9, 2019).

Picture 1: Annual trend of HCB emissions in Germany in the sector agrict


https://www.bvl.bund.de/SharedDocs/Fachmeldungen/04_pflanzenschutzmittel/2019/2019_06_19_Fa_Widerruf_Chlorthalonil.html
https://www.bvl.bund.de/SharedDocs/Fachmeldungen/04_pflanzenschutzmittel/2019/2019_06_19_Fa_Widerruf_Chlorthalonil.html
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Recalculations

No recalculations were made from 1990 until 2016. Only the domestic sal

Uncertainty

For the calculation of emissions consumption B gures (i. e. statistical B gt
standard error of HCB content is assumed as 2.5 % for the emission inve
interval is therefore 5 %. A normal distribution is assumed.

The uncertainty for the emission factor was determined using the PELMO
applied amounts of HCB on the plant surface were calculated with a vapo
factor of 10. In addition, the meteorological conditions for modelling wer
a range of possible emission factors for did erent locations was distribute
Portugal, to Jokioinen in Finland). This results in a minimum and maximu
maximum range was 30 %; the arithmetic mean was 10 % uncertainty (per
Klein, 2017). A conservative approach and thus 30 % uncertainty is chos:
uncertainties. This results in a total uncertainty for HCB emissions of 30

Planned improvements

No improvements are planned for the next submissions.
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