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PREFACE  1 

NOTE FOR PEG CONSULTATION  2 

The Preface has been updated to explain the adding of the guidance on evaluation 3 

(Part C) to the current guidance on assessment (Part B) because the two processes 4 

are similar and therefore guidance is similar as further described in the 5 

Introduction  6 

The Guidance on the Biocida l Products Regulation (BPR) is to be applied to applications for 7 

active substance approval and product authorisation as submitted from 1 September 2013, 8 

the date of application (DoA) of the Biocidal Product Regulation (the BPR).  9 

This document describes the  requirements under the BPR and how to fulfil them.  10  

The scientific guidance provides technical scientific advice on how to fulfil the information 11  

requirements set by the BPR (Part A), how to perform the risk assessment and the exposure 12  

assessment for the evaluation of the human health and environmental aspects and how to 13  

asses and evaluate the efficacy to establish the benefit arising from the use of biocidal 14  

products and that it is sufficiently effective (Parts B & C).  15  

In addition to the BPR guidance, the  Biocidal Products Directive (BPD) guidance and other 16  

related documents are still considered applicable for new submissions under the BPR in the 17  

areas where the BPR guidance is under preparation.  Furthermore these documents are still 18  

valid in relation to the evaluation of applications for active substance approval or applications 19  

for product authorisation submitted for the purposes of Directive 98/8/EC  (BPD)  which may 20  

still be under the  Biocidal Products Regulation (BPR) .  Also the  Commission has addressed 21  

some of the obligations in further detail in the Biocides competent authorities meetings 22  

documents which applicants are advised to consult. Please see ECHA Biocides Guidance 23  

website for links to these documents: [ https://echa.europa.eu/guidance -24  

documents/guidance -on -biocides - legislation ].  25  

The basis of this guidance  is the EU -TGD of 2003, which was adapted with regard to 26  

references and content  of the BPR. In addition any text from existing other guidance under 27  

the BPD was merged in case it was not covered by the TGD (e.g. text from the TNsG on BPR 28  

Annex I inclusion and TNsG on product evaluation but also existing specific guidance on e.g. 29  

rapid ly degrading substances). This was done to concentrate environmental risk assessment 30  

related text in single document to have one common basis for future revisions.  31  

The former Appendix I of the TGD (containing emission factors for the tonnage -based 32  

approach  for emission estimation including the A and B tables) is in Appendix 6  of this 33  

guidance . 34  

The former Appendix II of the TGD (containing tables to estimate the distribution in the STP) 35  

has  not been includedbecause  the distribution in the STP should be c alculated with EUSES or 36  

Simple Treat (decision of TM I 2011) owing to  the calculations being  more accurate.  37  

New developments in the exposure, effect and risk assessment described in the Manual of 38  

Technical Agreements (MOTA), version 6 and the Evaluation Ma nual (prepared by NL) have 39  

been included in this document mainly in the form of ñInfo-boxesò. The MOTA will continue to 40  

exist (as TAB: Technical agreements for Biocides 1) and those parts of MOTA v.6 that did not 41  

fit  in to the guidance have been carried forward to the TAB, prepared by ECHA.  42  

 43  

 44  

 45  

                                           
1 Avaliable on ECHA website: https://www.echa.europa.eu/web/guest/about -us/who -we -are/biocidal -

products -committee/working -groups  

 
 

https://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation
https://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation
https://www.echa.europa.eu/web/guest/about-us/who-we-are/biocidal-products-committee/working-groups
https://www.echa.europa.eu/web/guest/about-us/who-we-are/biocidal-products-committee/working-groups
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Applicability of Guidance  1 

 2 

Guidance on applicability of new guidance or guidance related documents for active 3 

substance approval is given in the published document ñApplicability time of new guidance 4 

and guidance - re lated documents in active substance approval ò available on the BPC 5 

Webpage 2 [ https://echa.europa.eu/about -us/who -we-are/biocidal -products -committee ] and 6 

for applicabilit y of guidance for product authorisation, please see the CA -document CA -7 

july2012 -doc6.2d (final), available on the ECHA Guidance page 8 

[ https://echa.europa.eu/documents/10162/23036409/ca - july12 -doc_6_2d_final_en.pdf ] . 9 

 10  

  11  

                                           
2 Link available under Working Procedure s (right column) [ https://echa.europa.eu/about -us/who -we -
are/biocidal -products -committee ]  

https://echa.europa.eu/about-us/who-we-are/biocidal-products-committee
https://echa.europa.eu/documents/10162/23036409/ca-july12-doc_6_2d_final_en.pdf
https://echa.europa.eu/about-us/who-we-are/biocidal-products-committee
https://echa.europa.eu/about-us/who-we-are/biocidal-products-committee
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List of Abbreviations  1 

Standard term / 
Abbreviation  

Explanation  

AA-EQS Annual average environmental  quality standards  

ACR Acute to chronic ratio  

AF Assessment factor  

AOPWIN  EPI Suite software to estimate the atmospheric oxidation rates (US EPA) 

AV Avoidance factor  

AVS ( -concept)  Acid Volatile Sulphide  

BCF Bioconcentration factor  

BMF Biomagnification factor  

BPD Directive 98/8/EC of the European Parliament and of the Council of 16 

February 1998 concerning the placing of biocidal products on the market  

BOD Biological oxygen demand  

BW Body weight [g or kg]  

CA Concentration addition  

CAR Competent Authority report  

CBA Component -based approaches  

CBB Critical body burden  

CDS Core data set  

CHARM  Chemical Hazard Assessment and Risk Management (model)  

ChemUSES  Chemical Use Standard Encoding System  

CLASSIC  Community Level Aquatic System Studies Interpretation Criteria (PPP)  

CLP Regulation (EC) No 1272/2008 of the European Parliament and of the 

Council of 16 December 2008 on classification, labelling and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC 

and 1999/45/EC, and amending Regulation (EC) No 1907/2006  

COD Chemical oxygen demand  

CONCAWE The Oil Companiesô European Organisation for Environmental and Health 

Protection  

CONV Conversion factor from NOAEL to NOEC (CONV mammal  or CONV bird . ) 

[ kg bw
.d.kg food  ï1]  

DFI  Daily food intake [g  · day -1]  

DRANC Dutch Risk Assessment System for New Chemicals  

DT50  Period required for 50% degradation (define method of estimation)  
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Standard term / 
Abbreviation  

Explanation  

DWI  Daily water intake [mg  · l -1 · day -1]  

DWI/DFI  Conversion factor from mg  · l -1 · day -1 to mg  · kg food -1 

EBI  Ergosterolbiosynthesis - inhibting  

EC Effect Concentration  

EC50  Median effective concentration  

ECB European Chemicals Bureau  

ECETOC European Centre for Ecotoxicology and Toxicology of Chemicals  

EDTA Ethylenediaminetetraacetic acid  

EEA European Economic Area  

EF Emission factor  

EFSA European Food Safety Agency  

EIFAC European Inland Fisheries Advisory Commission  

EINECS European Inventory of Existing Commercial Chemical Substances  

ELINK  Linking aquatic exposure and effects in the registration procedure of 

plant protection products  

EPA 

(DK, US)  

Environmental Protection Agency  

(of Denmark, or the United States of America)  

EPM Equilibrium Partitioning Method  

E-PRTR  European Pollutant Release and Transfer Register  

EQS Environmental Quality Standard  

ERA Environmental risk assessment  

ERC Ecotoxicologically relevant concentration (ERC)  

ESD Emission Scenario Document  

ETO Ecological threshold option  

EU European Union  

EUBEES ñGathering, review and development of environmental emission 

scenarios for biocidesò (EU project) 

EUSES European Union System for the Evaluation of Substances  

FAO Food  and Agriculture Organization  

FOCUS Forum for the Coordination of Pesticide Fate Models and their Use 

(European pesticide project for risk assessment)  

HARAP Higher -Tier Aquatic Risk Assessment for Pesticides  
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Standard term / 
Abbreviation  

Explanation  

HBM Hydrocarbon Block Method  

HEDSET Harmonised Electronic Data Set (EC/OECD)  

HELCOM The Baltic Marine Environment Protection Commission  

HPVC High production volume chemicals  

IA  Independent action  

IC  Industrial category  

IR  Infrared  

IFEN Institut Fran­ais de lôEnvironnement 

ISO/DIN  International Standards Organisation/ German Institute for 

Standardization  

IUCLID  International Uniform Chemical Information Database  

JRC Joint Research Centre  

KOC Organic carbon adsorption coefficient  

KOM Partition coefficient normalized to organic matter [L  kg -1]  

KOW Octanol -water partition coefficient  

KP Solid s-water partition  coefficient [L · kg -1]  

LC50  Median lethal concentration  

L(E) CX Lethal (effective) concentration at a specific mortality rate [X %]  

LEMTOX Ecological models in support of regulatory risk assessments of pesticides 

Developing a Strategy for the Future  

LOD Limit of quantification  

LOEC Lowest observed effect concentration  

LOQ Limit of quantification  

MAF Mixture assessment factor  

MAMPEC Marine antifoulant model to predict environmental concentrations  

MATC Maximal acceptable toxicant concentration  

MC Main Category  

MCR Maximum cumulative ration  

MDD Minimal detectable difference  

MITI  Ministry of International Trade and Industry (Japan)  

MoA Mode of action  

MOTA Manual of Technical Agreements of the Biocides Technical Meeting  
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Standard term / 
Abbreviation  

Explanation  

MS/MSCA  Member State / Member State Competent Authority  

NOAEL No observed adverse effect level  

NOEAEC No observed ecologically adverse effect concentration  

NOEC No observed effect concentration  

NTA Non - target arthropods  

OECD Organisation for Economic Cooperation and Development  

OPPTS Office of Prevention, Pesticides, and Toxic Substances (U.S. -EPA) 

OPS Operational Priority Substances (model)  

OSPAR Oslo and Paris Conventions  

PBT/vPvB  Persistent Bioaccumulative and Toxic/ very Persistent very 

Bioaccumulative  

PEARL Pesticide Emission At Regional and Local Scales  

PEC predicted environmental concentration  

PELMO Pesticide Leaching Model  

PD Fraction of food type in diet  

pH pH-value, negative decadic logarithm of the hydrogen ion concentration  

PNEC Predicted no effect concentration  

POP Persistent organic pollutant  

PPP Plant Protection Products  

PRISEC PRIority Setting system for Existing Chemicals  

PT Product - type   

PT Fraction of diet obtained in treated area  

QSAR Quantitative structure -activity relationship  

RA Risk assessment  

RAC Regulatory acceptable concentrations  

RBT Ready biodegradability test  

REACH Regulation (EC) No 1907/2006 of the European Parliament and of the 

Council of 18 December 2006 concerning the Registration, Evaluation, 

Authorisation and Restriction of Chemicals (REACH), establishing a 

European Chemicals Agency, amending Directive 1999/45/EC and 

repealing Council Regulation  (EEC) No 793/93 and Commission 

Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and 

Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 

2000/21/EC  
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Standard term / 
Abbreviation  

Explanation  

RIVM  Rijksinstituut voor Volksgezondheid en Milieu  (Dutch National Institute of 

Public Health and the Environment )  

RMM Risk Mitigation Measure  

RQ Risk quotient  

RQProduct  Risk Quotient of the Product  

SCB Statistiska centralbyrån (Official Statistics of Sweden)  

SoC Substance  of concern  

SOP Standard operating procedure  

SRT Sludge retention time  

SSD Species sensitivity distribution  

STP Sewage treatment plant  

STU Sum of Toxic Units  

TGD Technical guidance document (EU, 2003)  

TM Technical meeting  

TNO Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 

Onderzoek (Netherlands Organisation for Applied Scientific Research)  

TNsG Technical Notes for Guidance  

TU Toxic Unit  

TUS Toxic unit summation  

TWA Time -weighted average  

UBA Umwelt Bundesamt (Federal Environment Agency of Germany)  

UC Use category   

UNEP United Nations Environment Programme  

UVCB  Undefined or variable composition, complex reaction products or 

biological material  

UWWTD  Urban Waste Water Treatment Directive (UWWTD, 91/271/EEC)  

WAF Water accommodated fraction  

WWTP Waste water treatment plant  

1 
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PART I  ACTIVE SUBSTANCES  1 

1.  Introduction  2 

Evaluation  3 

The process of evaluation of active substance applications is given in Article 8 (BPR) and the 4 

common principles for the evaluation of dossiers for biocidal products ( including the 5 

representative biocidal p roduct in the context of active substance  approval ) is given in 6 

Annex VI (BPR).  7 

The evaluating or receiving CA  uses the data submitted in support of an application for 8 

active substance approval or authorisation of a biocidal product to make a risk assessm ent 9 

based on the proposed use  of the (representative) biocidal product . The general principles 10  

of assessment are given in Annex VI (BPR)  and the evaluation is carried out according to 11  

these general principles .  The evaluating body will base its  conclusions on the outcome of 12  

the evaluation  and decide whether or not the (representative) biocidal product complies 13  

with the criteria for authorisation set down in Article 19(1)(b)  and/or whether the active 14  

substance may be approved . 15  

Thus the risk assessment is the principle part of the evaluation process and this guidance 16  

explains how to perform the risk assessment and the exposure assessments for the 17  

evaluation of the environmenta l aspects.   18  

Assessment  19  

Regulation (EU) 528/2012 in the following referred to as ñBPRò requires that an 20  

environmental risk assessment on the active substance present in the biocidal product must 21  

always be carried out. If there are, in addition, any substa nces of concern present in the 22  

biocidal product then a risk assessment must be carried out for each of these. The risk 23  

assessment must cover the proposed normal use of the biocidal product, together with a 24  

realistic worst -case scenario including any releva nt production and disposal issue. The 25  

assessment must also take account of how any "treated articles" treated with or containing 26  

the product may be used and disposed of. As the provisions for treated articles are new for 27  

biocides, specific descriptions on treated articles were added ( section 2.3.3.2  of  this 28  

guidance). Active substances that are generated in -situ and the associated precursors must 29  

also  be considered. The risk assessment must entail:  30  

¶ Hazard identification : the identification of the adverse effects which a substance 31  

has an inherent capacity to cause  32  

¶ Dose (concentration) -  response (effect) assessment (as appropriate): the 33  

estimate of the relationship between the dose, or level of exposure, of an active 34  

substance or a substance of concern in a biocidal product and the incidence and 35  

severity of an effect  36  

¶ Exposure assessment : the determination of the emissions, pathways and rates of 37  

movement of an active substance or a substance of concern in a biocidal product 38  

and its transformation or degradation in order to estimate the concentration/doses 39  

to which environmental compartments are or may be exposed  40  

¶ Risk characterisation : the estimation of the  incidence and severity of the adverse 41  

effects likely to occur in environmental compartments due to actual or predicted 42  

exposure to any active substance or substance of concern in a biocidal product. 43  

This may include "risk estimation" i.e. the quantificati on of that likelihood.  44  

The risk assessment must take account of any adverse effects arising in any of the 45  

environmental compartments sewage treatment plant (STP), air, soil (including 46  

groundwater) and water (freshwater and marine, including sediment).  Wher e quantitative 47  

results are not available the results of the qualitative assessments must be integrated in a 48  

similar manner.  49  
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The present document is intended to assist applicants and competent authorities to carry 1 

out the environmental risk assessment of ac tive substances, their metabolites (if relevant) 2 

and substances of concern in a biocidal product or in a treated article (in the following, 3 

these are subsumed under the term ñsubstanceò). 4 

This guidance document includes advice on the following issues:  5 

¶ how to calculate Predicted Environmental Concentrations (PECs) ( sections 2  and 6 

4.2  of this guidance )  7 

¶ how to calculate Predicted No -Effect -Concentrations (PNEC s) ( section 3  of this 8 

guidance ) and,  9 

¶ where the calculation of PECs and PNECs is not possible, how to make qualitative  10  

estimates of environmental concentrations and effect/no effect concentrations  11  

¶ how to c alculate the PEC/PNEC ratio ( section 4  of this guidance )  12  

¶ how to assess exclusion criteria, including how to conduct a PBT/vPvB assessment 13  

and how to  assess endocrine dis rupting properties assess (section 3.11  of this 14  

guidance )  15  

¶ how to assess aggregated exposure ( section 4.7  of this guidance );  16  

To ensure that the predicted environmental concentrations are realistic, all available 17  

exposure - related information on the substance should be used. W hen detailed information 18  

on the use patterns, release into the environment and elimination is provided, the exposure 19  

assessment will be more realistic. A general rule for predicting the environmental 20  

concentration is that the best and most realistic inform ation available should be given 21  

preference. However, it may often be useful to initially conduct an exposure assessment 22  

based on worst -case assumptions, and using default values when model calculations are 23  

applied. Such an approach can also be used in the absence of sufficiently detailed data. If 24  

the outcome of the risk characterisation based on worst -case assumptions for the exposure 25  

is that the substance is not ñof concernò, the risk assessment for that substance can be 26  

stopped with regard to the compartm ent considered. If, in contrast, the outcome is that a 27  

substance is ñof concernò, the assessment must, if possible, be refined using a more 28  

realistic exposure prediction. The guidance has been developed mainly from the experience 29  

gained on individual organ ic substances. This implies that the risk assessment procedures 30  

described cannot always be applied without modifications to certain groups of substances, 31  

such as inorganic substances and metals. The methodologies that may be applied to assess 32  

the risks of metals and metal compounds, petroleum substances and ionisable substances 33  

are specifically addressed in section 4.5  of this guidance . 34  

The risk asse ssments that have to be carried out according to the BPR are in principle valid 35  

for all countries in the European Union. Therefore, in the first stage of the exposure 36  

assessment, where exposure models are used, so -called generic exposure scenarios are 37  

appl ied in this document. These assume that substances are emitted into a model 38  

environment with predefined agreed environmental characteristics. These environmental 39  

characteristics can be average values or reasonable worst -case values depending on the  40  

parameter in question. Generic exposure scenarios have been defined for local emissions 41  

from a point source and for emissions into a larger region.  It is recognised, however, that 42  

exposure estimation, for example, is subject to variation due to topograph ical and 43  

climatological variability. When more specific information on the emission of a substance is 44  

available, it may well be possible to refine the generic or site -specific assessment.  45  

While comprehensive risk assessment schemes are presented for the aq uatic and the 46  

terrestrial compartment and for secondary poisoning, allowing a quantitative evaluation of 47  

the risk for these compartments, the risk assessment for the air compartment can normally 48  

only be carried out qualitatively because no standardised bio tic testing systems are 49  

available at present.  50  

For some substances the information on the environmental release from certain stages of 51  

the life -cycle, which may include the presence of the substance in mixtures , is so scarce 52  
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that the PEC is quite uncertain or even not possible to estimate quantitatively. In the latter 1 

case a qualitative risk assessment is conducted (see section 4.4  of this guidance ).  For  2 

further guidance on the exposure, effect or risk assessment for a biocidal active substance  3 

please consult section 2.3.3.8  where  additional guidance documents from other 4 

legislations are listed .  5 

1.1  General principles of assessing environmental risks  6 

The environmental risk assessment (BPR Annex VI) attempts to address the concern for the 7 

potential impact of individual substances on the environment by examining both exposures 8 

resulting from discharges and/or releases of biocides and the effects of such emissions on 9 

the structure and function of the ecosystem. Thr ee approaches are used for this 10  

examination:  11  

¶ quantitative PEC/PNEC estimation for environmental risk assessment of a substance 12  

comparing compartmental concentrations (PEC) with the concentration below which 13  

unacceptable effects on organisms will most likel y not occur (PNEC). This includes 14  

also an assessment of food chain accumulation and secondary poisoning;  15  

¶ the qualitative procedure for the environmental risk assessment of a substance for 16  

those cases where a quantitative assessment of the exposure and/or e ffects is not 17  

possible;  18  

¶ the PBT (hazard)  assessment of a substance consisting of an identification of the 19  

potential of a substance to persist in the environment, accumulate in biota and be 20  

toxic combined with an evaluation of sources and major emissions.  21  

At present, the environmental risk assessment methodology has been developed for the 22  

following compartments:  23  

For inland risk assessment:  24  

¶ aquatic ecosystem (including sediment);  25  

¶ terrestrial ecosystem (including groundwater);  26  

¶ top predators;  27  

¶ microorganisms in sewage treatment systems;  28  

¶ atmosphere.  29  

For marine risk assessment:  30  

¶ aquatic ecosystem (including sediment);  31  

¶ top predators.  32  

The methodologies implemented have as aim the identification of acceptable or 33  

unacceptable risks. This identification provides the basis for the regulatory decisions, which 34  

follow from the risk assessment.  35  

If it is not possible to conduct a quantitative risk assessment, either because the PEC or the 36  

PNEC or both cannot be derived, a qualitative evaluation is carried out of the risk th at an 37  

adverse effect may occur.  38  

In some cases, the current quantitative risk assessment approach does not provide 39  

sufficient confidence that the environmental compartments considered are sufficiently 40  

protected. The PBT assessment, to which is referred to i n section 3.11  of this guidance, 41  

has been developed with the aim of identifying these cases.  Table 1  shows a summary of 42  

the different protection targets of the risk characterisation and the exposure scenari os to 43  

which they apply for inland and marine risk assessment. In addition to the PECs mentioned 44  

in Table 1, several other exposure levels are derived in section 2  of this guidance. These 45  

are used for the assessment of indirect human exposure through the environment, which is 46  

described in Volume III, Part B (Risk Assessment for Human Health). The PECs that are 47  

specifically derived for this indirect exposure assessmen t are summarised in   48  
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Table 2.   1 

Table 1 : Environmental protection targets  2 

Protection target  

 

Related 
compartment  

Section  PNEC  Section  

Biological 
sewage 
treatment plant  

Microorganisms  STP aeration 
tank  

2.3.7.1  PNECmicro -

organisms   
3.4  

Freshwater 
ecosystem  

Freshwater 
organ isms  

Freshwater  2.3.7.3  PNECwater  

(freshwater)  

3.3  

 Sediment 
organisms  

Freshwater 
sediments  

2.3.7.4  PNECsed  

(freshwater)  

0  

 Fish-eating  
Predators 3 

Fish 3.8  PNECoral  3.8  

Marine 
ecosystem  

Marine water 
organisms  

Marine water  2.6.5.2  PNECsaltwater  3.9.1.3  

 Sediment 
organisms  

Marine 
sediments  

2.6.5.3  PNECsed,marine  3.9.2.4  

 (Fish eating) 
predators 4 

Marine fish  3.9.3  PNECoral  3.9.3  

 Top predators 4 Marine 
predators  

3.9.3  PNECoral  3.9.3  

Terrestrial  
ecosystem 4 

(Agricultural )  
Soil  organisms  

(Agricultural) 
Soil  

2.3.7.5  PNECsoil  3.6  

 (Worm -eating ) 
Predators 4 

Earthworm  3.8  PNECoral  3.8  

Air  Atmosphere  Air  2.3.7.2  PNECair
5 3.7  

Target  Exposure scenario             Section  

Drinking water production  Surface water (annual average)  
Groundwater  

2.3.7.3  & 2.3.7.7  
2.3.7.6  & 2.3.7.7  

Inhalation of air  Air (annual average)  2.3.7.2  

Production of crops  Agricultural soil (averaged over 180 days)  2.3.7.5  & 2.3.7.7  

Production of meat and milk  Grassland (averaged over180 days)  2.3.7.5  & 2.3.7.7  

                                           
3 Exposure of predators and top predators is also referred to as ñsecondary poisoningò. 

 
4 Non - target arthropods, bees and other non - target organisms are currently not covered in this 

guidance . The develop ment of assessment methods for these species groups is currently under 
discussion.  

 
5 Usually a PNEC air  is not available and a qualitative assessment is to be carried out if some hazard is 
identified such as ozone depleti on . A PNEC air  may be derived corresponding to the effect on plants 
exposed via the air and as such not protecting the atmosphere but the terrestrial ecosystem . 

 

Table 2 : Exposure levels used for indirect human exposure  
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Fish for human consumption  Surface water  (annual average)  2.3.7.3  

2.  Exposure assessment  1 

2.1  Introduction  2 

According to the BPR Annex VI, exposure assessment comprises of the determination of the 3 

emissions, pathways and rates of movement of an active substance or a substance of 4 

concern, in a biocidal product or in a treated article, and its transformation or degradation in 5 

order to predict their likely concentration in the environment, which is known as predicted 6 

environmental concentration (PEC). However, in some cases it may not be possible to 7 

establish a PEC and a qualitative estimate of exposure has then to be made.  8 

A PEC, or where necessary a qualitative estimate of exposure, need only be determined for 9 

the environmental compartments to which emissions, dischar ges, disposal or distributions 10  

(including any relevant contribution from articles treated with biocidal products) are known 11  

or are reasonably foreseeable.  12  

The PEC, or the qualitative estimation of exposure, must be determined taking account of, 13  

in particul ar and where appropriate:  14  

¶ adequately measured exposure data;  15  

¶ the form in which the product is marketed;  16  

¶ the type of biocidal product/treated article;  17  

¶ the application method and application rate;  18  

¶ the physico -chemical properties;  19  

¶ breakdown/transformation pro ducts;  20  

¶ likely pathways to environmental compartments and potential for 21  

adsorption/desorption and degradation;  22  

¶ the frequency and duration of exposure;  23  

¶ the size of the receiving compartment;  24  

¶ long range environmental transportation.  25  

When conducting the exposure assessment, special consideration should be given to 26  

adequately measured, representative exposure data where such data are available. Where 27  

calculation methods are used for the estimation of exposure levels, adequate models should 28  

be applied. Wher e appropriate, on a case -by -case basis, relevant monitoring data from 29  

substances with analogous use and exposure patterns or analogous properties should also 30  

be considered.  31  

The assessment of environmental exposure consists in more detail of:  32  

¶ the estimation  of emissions into the different environmental compartments :  air, 33  

water (fresh -  and seawater), sediment (fresh -  and seawater), soil (including 34  

groundwater) and sewage treatment plant;  35  

¶ the assessment of the degradation and transformation processes;  36  

¶ the assessment of distribution over the different compartments;  37  

¶ the exposure of organisms within those compartments, either directly or indirectly 38  

via the food chain.  39  

The environment may be exposed to biocides during all stages of their life -cycle from 40  

product ion to disposal or recovery. However, for biocides only certain life -cycle stages are 41  

assessed in line with Article 2 of the BPR since it is assumed that the other stages are 42  

covered by other legislations. The life -cycle stages for biocides to be covered b y a 43  
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quantitative risk assessment are highlighted in the following list in bold letters . The life -1 

cycle stage for biocides (see also Figure 2 ) for whic h no quantitative assessment is needed 2 

(in particular production and waste disposal) should nevertheless be covered at least by a 3 

qualitative assessment:  4 

¶ production (of an active substance);  5 

¶ formulation  (of an active substance in a biocidal product) 6;  6 

¶ appl ication/use :  7 

o industrial/professional (large scale use including processing (e.g. industry) 8 

and/or small scale use (e.g. trade or trained experts));  9 

o private or consumer ;  10  

¶ service life ;  11  

¶ waste disposal (including waste treatment, landfill and recovery). 7  12  

For each environmental compartment potentially exposed, the exposure concentrations 13  

should be derived.  14  

Exposure may also occur from sources not directly related to the life -cycle of the substance 15  

being assessed. Examples of such sources are substances of natur al origin, substances 16  

formed in combustion processes and other indirect emissions of the substance (e.g. as by -17  

product, contaminant or degradation product of another substance). These kinds of sources 18  

have been referred to as ñunintentional sourcesò. Guidance on how to deal with emissions not 19  

covered by the life -cycle of a substance related to the use of a biocidal product is given in 20  

section 4.6  of  this guidance . 21  

In view of uncertainty in the assessment of exposure of the environment, the exposure 22  

levels should be derived on the basis of both model calculations and measured data, if 23  

available. Relevant measured data from substances with analogous use and exposure 24  

patterns or analogous properties, if available, should also be considered when applying 25  

model calculations. Preference should be given to adequately measured, representative 26  

exposure data where these are available ( sections 2.2.2  and 2.4 ).  27  

Consideration should be given to whether the substance being assessed ca n be degraded, 28  

biotically or abiotically, to give stable and/or toxic degradation products. Where such 29  

degradation can occur, the assessment should give due consideration to the properties 30  

(including toxic effects  and mobility ) of the products that might arise. Relevant degradation 31  

products should also be subject to risk assessment. Where no information is available, a 32  

qualitative description of the degradation pathways can be made. A summary of some of 33  

these is presented in  Appendix 3 . Furthermore it should be noted that guidance on how to 34  

assess and test relevant metabolites and transformation products is available for plant 35  

protection products and  can be used also for biocides (see  Appendix 5 ).  36  

                                           
6 Relevant for active substances used in treated articles, formulation of disinfectants, preservatives, 
repel lents and insecticides into the end -product to be preserved.  

7 This step is considered quantitatively only in the exposure assessment for Product - type 13.  
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 1 

For many substances available biodegradation data is restricted to aerobic conditions. 2 

However, for some compartments, e.g. sediment or ground water, anaerobic conditions 3 

should also be considered. The same applies to anaerobic conditions in e.g. manure and 4 

treatment of sewage sludge. Salinity and pH are examples of other environmental 5 

conditions that may influence the degradat ion.  6 

In the risk assessment a proper functioning of waste treatment is assumed. However, if 7 

thermal treatment of waste is operated at insufficient technical conditions, organic 8 

substances may be formed having a PBT or POP profile 8. This may be the case in  particular 9 

in the presence of halogens (Cl and Br) and catalysing metals (e.g. copper). If the formation 10  

of PBT or POP substances is identified as a special concern, this should be noted in the risk 11  

assessment. In that case it could be considered to add an  appendix to the risk assessment 12  

report with further information on the possible formation of substances with a PBT or POP 13  

profile.  14  

2.2  Exposure assessment principles  15  

2.2.1  Assessment scale  16  

The exposure to the environment is in principle assessed for biocides only o n the local scale, 17  

i.e. in the vicinity of point sources of release to the environment.  18  

The regional scale covers a larger area that includes all point sources and wide dispersive 19  

sources in that area. Releases at the continental scale are considered to p rovide inflow 20  

concentrations for the regional environment. However, regional (and continental 21  

concentrations) are used as endpoints in the exposure assessment of biocides only case by 22  

case, for example for treated articles.  23  

For the local assessment, concen trations of substances released from a single point source 24  

are assessed for a generic local environment. This is not an actual site, but a hypothetical 25  

site with predefined, agreed environmental characteristics, the so -called ñstandard 26  

                                           
8 Substances being persistent, bioaccumulative and toxic (PBT) or substances classified as a persiste nt 

organic pollutant under the UN Stockholm Convention on Persistent Organic Pollutants (POPs).  

 

Info - box 1 : Metabolites  

A difference is made between:  

Major metabolite: In Part 1 of the Guidance on the B iocidal Product Regularion : Volume 

IV Environment, Part A Information Requirements  it is stated that major metabolites 

(formed Ó 10% on a molar basis, of the active substance in any relevant environmental 

compartment or appear ing  at two consecutive sampling points at amounts Ó 5% on a molar 

basis, or if at the end of the study the maximum of formation is not yet reached but 

accounts for Ó 5% on a molar basis, of the active substance at the final time point), should 

be identified a nd their behaviour and toxicity should be assessed. In general, an 

environmental risk assessment for the relevant compartments needs to be performed for 

all major metabolites . However, as a first step a qualitative or semi -quantitative 

assessment of these metabolites using the available data and expert judgement to fill data 

gaps may be sufficient. If the assessment indicates a potential risk, a quantitative 

assessment should be performed . Fate and ecotoxicological information  are r equired for all 

major metabolites and a risk assessment should be performed . 

Minor metabolite : metabolites that are no t  major metabolites.  

Ecotoxicologically relevant metabolite : a metabolite which poses a higher or 

comparable hazard to any  organism  as the active substance.   In general, an environmental 

risk assessment for the relevant compartments need to be performed for all 

ecotoxicologigally relevant metabolites (minor and major).  
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environmentò and a standard town of 10,000 inhabitants (including a standard sewage 1 

treatment plant). The exposure targets are assumed to be exposed in, or at the border of 2 

the site. In general, concentrations during an emission episode are measured or calculated. 3 

This means that local concentrations (PEClocal) are calculated on the basis of a daily release 4 

rate, regardless of whether the discharge is intermittent or continuous. They represent the 5 

concentrations expected at a certain distance from the source on a day when disc harge 6 

occurs.  7 

Only for the soil compartment (being a less dynamic environment than air or surface water) 8 

longer - term average is used instead of daily release rates. This is because exposure is 9 

assumed not to be influenced by temporal fluctuation in release  rates. However, in some 10  

cases time related concentrations may be obtained, for instance in situations where 11  

intermittent releases occur.  12  

In principle, degradation and distribution processes are taken into consideration for the 13  

calculation of the PEClocal . However, because of the relatively short time between release 14  

and exposure, concentrations at local scales are mainly controlled by initial mixing (dilution 15  

into environmental compartment) and adsorption on suspended matter.  16  

A fixed dilution factor of 10  is applied to the effluent concentration of an STP (by default 17  

assumed to be present). For further iterations, more specific assessments may be 18  

appropriate. The actual dilution factor after complete mixing can be calculated from the flow 19  

rate of the river  and the effluent discharge rate of the STP. This approach should be used 20  

for rivers only and not for estuaries or lakes. In other cases, the calculation of the PEClocal 21  

can be carried out using actual environmental conditions around the point source.  22  

Release to the environment at the local scale can be from private settings (e.g. painted 23  

houses), industrial settings or from wide dispersive uses:  24  

¶ Releases from uses in private and  industrial settings  are assessed as 25  

independent point source releases; it means that each identified use of the 26  

substance is assumed to occur at a different site. However, in some cases those 27  

assessments are combined (e.g. for Product - type 6: Preservatives for products 28  

during storage , or for Product - type 18: I nsecticides, acaric ides and products to 29  

control other arthropods and for certain treated articles). Releases to water can be 30  

treated in an on -site industrial waste water treatment plant (WWTP ) or in a 31  

municipal sewage treatment plant (STP). For industrial or municipal biolog ical 32  

treatment plants, a standard model is available to calculate the releases after 33  

treatment ( section 2.3.6.7  of this guidance ). Indirect releases to air via the STP, 34  

as a result of water treatment in the STP, are also considered. Release to soil at the 35  

local scale will occur via application of sludg e from an STP to agricultural soil 9 and 36  

via atmospheric deposition of substances released to air. Direct releases to soil or 37  

surface water from private settings are only relevant for specific uses of certain 38  

product types (PT) , for example direct release d uring painting a house  with a wood 39  

preservative (PT 8 ). Guid ance on how to perform the assessment of direct releases 40  

is provided in the PT -specific emission scenario documents (ESDs), see also 41  

section 2.3.3.3.1  of this guidance.  42  

                                           
9 It should be noted that sewage sludge is not applied as a soil fertiliser in many European countries, 
but fermented and eventually burned as hazardous waste.  Exposure to soils via sewage sludge is 
therefore not relevant in many European countries.  
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 1 

 2 

¶ A wide disperse use  of a substance is characterised by the assumption that the 3 

substance is used by consumers or by many users in the public domain, including 4 

small, non - industrial companies. A wide dispersive use of a substance is by default 5 

associated with a point source r elease of a local municipal STP of a standard 6 

10,000 - inhabitant town that collects the releases to water from that use. This is not 7 

the case for direct releases to air and soil from wide dispersive uses.  8 

On the regional scale , concentrations of substances released from point and diffuse 9 

sources over a wider area are assessed for a generic regional environment. The PECregional  10  

takes into account the further distribution and fate of the chemical upon release. It also 11  

provides a background concentration to be incorporated in the calculation of the PEC local . 12  

As with the local models, a generic standard environment is defined. The PEC regional  is 13  

assumed to be a steady -state concentration of the substance.  14  

Concentrations in air and water are also estimated at a co ntinental scale (Europe) to 15  

provide inflow concentrations for the regional environment. These concentrations are not 16  

used as endpoints for exposure in the risk characterisation.  17  

Figure 1  above illustrates the relationships between the three spatial scales.  The local scale 18  

receives the background concentration from the regional scale; the regional scale receives 19  

the inflowing air and water from the continental scale.  20  

This implies that the continental, regional, and local calculations must be done sequential ly. 21  

It should be noted that the use of regional data as background for the local situation may 22  

not always be appropriate. If there is only one source of the substance, this emission is 23  

counted twice at the local scale: not only due to the local emission, b ut the same emission 24  

is also responsible for the background concentration of the region.  25  

2.2.2  Measured/calculated environmental concentration  26  

No measured environmental concentrations will normally be available for new active 27  

substances. Therefore, concentration s of a substance in the environment must be 28  

estimated. In contrast, the exposure assessment of existing active substances does not 29  

always depend upon modelling. Data on measured levels in various environmental 30  

compartments have been gathered for a number o f existing substances. They can provide 31  

the potential for greater insight into specific steps of the exposure assessment procedure 32  

(e.g. concentration in industrial emissions, ñbackgroundò concentrations in specific 33  

compartments, characterisation of distri bution behaviour).  34  

Figure 1 : The relationship between the continental, regional, and local scale 
exposure assessments  
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In many cases, a range of concentrations from measured data or modelling will be obtained. 1 

This range can reflect different conditions during use or service life of the substance, or may 2 

be due to assumptions in or limitations of the mod elling or measurement procedures. It 3 

may seem that measurements always give more reliable results than model estimations. 4 

However, measured concentrations can have a considerable uncertainty associated with 5 

them, due to temporal and spatial variations. Bot h approaches complement each other in 6 

the complex interpretation and integration of the data. Therefore, the availability of 7 

adequate measured data does not imply that PEC calculations are unnecessary.  8 

Initially, a generic ñreasonable worst-caseò exposure assessment based on modelling should 9 

be performed, to derive an environmental concentration. Measured data, i.e., site -specific 10  

or monitoring information, can then be used to revise the calculated concentrations. Other 11  

site -specific information such as e.g . effluent volumes, size of STP, river flow may also be 12  

useful. In carrying out this revision, it is recommended to include in the exposure 13  

assessment of active substances, a table containing availability of site - specific information 14  

for industrial sites ( if limited in number) or group of industrial sites (if numerous), as far as 15  

confidentiality issues allow. The ñsite-specificò concentrations estimated may involve the use 16  

of actual site -specific information and more generic values (and possibly extrapolate d 17  

values as described below). It should then be considered in which cases extrapolation is 18  

possible from sites with site -specific information to a site without information. Aspects to 19  

consider here include the proportion of the industry covered by specific  information, the 20  

nature of the industry and information about its distribution, the comparative size of sites, 21  

the types of process used etc. The grounds on which the extrapolation has been done 22  

should be justified in the risk assessment. It may be possib le to extrapolate some aspects 23  

but not others, for example emission factors (on the basis of similar processes) but not 24  

effluent flows (on the basis of differing sizes of site). If no such extrapolation can be 25  

justified, then the modelling approach describ ed in this document should be followed for the 26  

(group of) site(s).  27  

It should be noted that the site -specific risk assessment is not based on a detailed and 28  

complete description of the environmental conditions. The aim is to estimate environmental 29  

concentra tions that are reasonably applicable for a risk assessment. Some site -specific data 30  

may be used to replace the default data characterising the standard scenario.  31  

For measured data, the reliability of the available data has to be assessed as a first step. 32  

Subsequently, it must be established how representative the data are of the general 33  

emission situation.  Section 2.4  of this guidance provides guidance on how to perform this 34  

critical evaluation of measured data. For model calculations, the procedure to derive an 35  

exposure level should be made transparent. T he parameters and default values used for the 36  

calculations must be documented. If different models are available to describe an exposure 37  

situation, the best model for the specific substance and scenario should be used and the 38  

choice should be explained. If  a model is chosen which is not described in this document, 39  

that model should be explained and the choice justified. Section 2.3  of this guidance 40  

di scusses modelling in detail. Section 2.5  of this guidance gives further advice on critical 41  

comparison between calculated and measured PECs.  42  

2.3  Model ca lculations  43  

2.3.1  Introduction  44  

The first step in the calculation of the PEC is to evaluate the data set. The subsequent step 45  

is to estimate the substance's release rate based on its use pattern. All potential emission 46  

sources need to be analysed, and the releases and the receiving envir onmental 47  

compartment(s) identified. After assessing releases, the fate of the substance once released 48  

to the environment needs to be considered. This is estimated by considering likely routes of 49  

exposure and biotic and abiotic transformation processes. Fur thermore, secondary data 50  

(e.g. partition coefficients) are derived from primary data. The quantification of distribution 51  

and degradation of the substance (as a function of time and space) leads to an estimate of 52  

PEC values in the receiving compartments. Th e PEC calculation is not restricted to the 53  
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primary compartments; surface water ( section 2.3.7.3 ), soil ( section 2.3.7.5 ) and air 1 

(section 2.3.7.2 ); but also includes secondary compartments such as sediments ( section 2 

2.3.7.4 ) and groundwater ( section 2.3.7.6 ). Transport of the substance between the 3 

compartments must, where possible, be taken into account.  4 

This section is arr anged as follows:  5 

¶ description of the minimum data set requirements for the distribution models 6 

described in the following sections;  7 

¶ estimation of emissions to the environment;  8 

¶ definition of the characteristics of the standard environment used in the estim ation 9 

of PECs;  10  

¶ derivation of secondary data: intermedia partition coefficients and degradation 11  

rates. These parameters might be part of the data set, otherwise, they are derived 12  

from primary data by estimation routines;  13  

¶ fate of the substance in sewage trea tment;  14  

¶ distribution and fate in the environment, and estimation of PECs.  15  

The structure of this section is shown schematically in Figure 2 , including the flow of data 16  

between the separate steps of the calculations.  17  

 18  

Figure 2 : Layout of section 2.3, including the flow of data between the different 
sections  
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The model calculations are given in each section. The following table format is used for 1 

explaining the symbols used in an equation:  2 

Explanation of s ymbols  3 

[Symbol]  
[Description of required 

parameter]  
[Unit]  

[Default value, equation 

number where this 

parameter is calculated, or 

reference to a table with 
defaults]  

[Symbol]  
[Description of resulting 

parameter]  
[Unit]  

 4 

The following conventions are applied where possible for the symbols:  5 

¶ parameters are mainly denoted in capitals;  6 

¶ specification of the parameter is done in lower case;  7 

¶ specification of the compartment for which the parameter is specified is shown in 8 

subscripts.  9 

Some frequently occurring symbols  10  

E for emissions (direct and indirect)  [kg .d -1]  

F for dimensionless fractions  [kg .kg -1] or [m 3.m -3]  

C for the concentration of a substance  [mg .l -1], [mg .kg -1] or [mg .m -3]  

RHO 
for densities of compartments or 

phases  [kg .m -3]  

K for intermedia partition  coefficients  [various units apply]  

k 
for (pseudo) first -order rate 

constants  
[d -1]  

T for a period of time  [d]  

 11  

As an example, the symbol F oc, soil  means the fraction ( F) of organic carbon ( oc) in the soil 12  

compartment ( soil ). For other parameters, recognisable symbols are chosen. It should be 13  

noted that in several equations fixed factors (e.g. 1000 or 10 6) are applied for dimensional 14  

consistency.  15  

Sensitivity analysis  16  

In the case of conflicting data, great variation or uncertainty in data, a few carefully 17  

selected scenarios could be considered employing alternative input parameters for the fate -18  

related properties in question. The fate - related properties may include data for 19  

bioaccumulation, sorption, degrada tion, volatilisation etc. The concept may also be useful 20  

for emissions if they are uncertain in relation to their size to certain environmental 21  

compartments.  22  

However the most appropriate input parameter should be selected according to the ñrealistic 23  

worst caseò scenario being assessed and should be used in the ñcore assessmentò. In most 24  

cases, the vulnerability of the realistic worst case scenario will be a result of the choices of 25  

realistic worst case default scenario assumptions. In such cases it will oft en be appropriate 26  

to use average, median or geometric mean substance specific input parameters rather than 27  

worst case values to avoid the overall assessment being overly conservative. The use of 28  

average input values will generally be appropriate when the f ull active substance or 29  

metabolite information requirements have been fulfilled. In all cases the selection of 30  

substance specific input parameters should be detailed and justified as part of the exposure 31  

assessment. Alternative input values should only be included in alternative estimations 32  

performed for investigation purposes. Alternative input parameters (e.g. worst case values) 33  

may be justified when the full information requirements have not been fulfilled to ensure an 34  

appropriately conservative assessme nt is performed.  35  
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It should be noted that fixing a parameter, which results in e.g. a higher PEC/PNEC ratio for 1 

sediment, soil, secondary poisoning and STP, will result in a lower PEC/PNEC ratio for 2 

pelagic organisms. Therefore, in such cases it is possible  that one particular set of 3 

parameters will give rise to the highest risk for one compartment, and another set for 4 

another compartment; both might be valid extremes.  5 

The approach described above should especially be considered in relation to multi -6 

componen t substances / groups of substances where the intrinsic properties vary between 7 

the different components of the substance. It is important to know which components any 8 

measured values relate to. The concept may, however, also be useful for certain discrete  9 

substances, where there is special uncertainty about a fate related property or an emission 10  

that may be of key importance.  11  

The outcome of the alternative exposure assessments should be presented in an illustrative 12  

appendix to the risk assessment report. I f the analysis shows that the variation of the input 13  

parameter(s) is critical in relation to the result of the assessment (i.e. changes the 14  

conclusion), then further consideration is necessary of ways to improve the certainty of the 15  

input parameter(s) in q uestion. If on the other hand the analysis shows that the results of 16  

the assessment are not changed, the confidence in the assessment has increased.  17  

2.3.2  Data for exposure models  18  

The following parameters from the core data set (CDS) are directly used in the exposure 19  

models as discussed in the following sections:  20  

Physico - chemical properties  21  

M molecular weight  [g .mol -1]  

Kow   octanol -water partition  coefficient 10  [ - ]  

S water solubility  [mg . l-1]  

VP vapour pressure  [Pa]  

BP 
boiling point (only for some release 

estimations)  
[ C̄]  

 22  

Sections 2.3.5  and 2.3.6  describe how secondary data (partition coefficients and 23  

degradation rates) are derived from the minimum data requirements. When adequately 24  

measured data are known, these should be used instead of the estimations.  25  

It should be noted that the data requireme nts for the exposure models, as listed above, are 26  

only valid for neutral, organic, non - ionised substances. Before proceeding with the 27  

modelling exercise due consideration should be given whether the substance can be 28  

classified as a neutral, organic, non - ionised substance. More specific information (e.g. 29  

partition coefficients or acid/base dissociation constant  for ionising substances) may be 30  

required for other types of substances. For ionising substances, the pH -dependence of K ow  31  

and water solubility should  be known. Partition coefficients should be corrected according to 32  

the pH of the environment and the effect across a typical environmental range should be 33  

investigated (e.g. the influence on partitioning across pH 4 to 9).  34  

The correction can be done by us ing the following correction factor (see also section 4.5.3  35  

of this guidance ):  36  

 37  

101

1
pKa) - (pH A  + 

 = CORR

 

 

Equation 1 

                                           
10  The term K ow  is used in this document and is equivalent to P ow .  



DRAFT  Guidance on BPR  : Vol IV Environment Part s B+C  

PUBLIC  Draft  Version 2.0 June 2017  31  

 
Explanation of symbols  1 

A 1 for acids, -1 for bases    

pH pH value of the environment    

pKa  acid  dissociation constant   data set  

 2 

Equation 1 results in the fraction of undissociated compound for the proton donating (acidic) 3 

reactions for an acid:  4 

AH Ą A-  + H +  with the value for A = + 1;  5 

or for a base:  6 

BH+  Ą B + H + , with the value of A  =  -1.  7 

In both cases, the acid dissociation constant (pKa) should be used in Equation 1. This 8 

means that for a base B, the dissociation constant for the proton releasing reaction  of its 9 

conjugated acid BH+ should be used.  10  

This equation is only valid for monoprotic substances.  11  

If the sorption behaviour has been investigated for a substance over a relevant pH range, 12  

the measured value should be used preferably over the use of the ab ove equation. In this 13  

case, the most applicable (worst case) measured organic carbon normalised partition  14  

coefficient  (Koc)  or organic matter  normalised partition coefficient (Kom )  for the compartment 15  

to be considered should be selected, which may result in the use of different K oc or Kom  16  

values for respective compartments (e.g. the use of different values for groundwater and 17  

sediment).  18  

For surface active substances specifically, a nd for substances for which adsorption and 19  

partition is not related to binding to organic matter in general, it may not be advisable to 20  

use estimated or measured K ow  values as a predictor for e.g. K oc (soil, sediment, suspended 21  

organic matter and sludge) a nd  bioconcentration factor -  BCF (fish, worm) because the 22  

predictive value of log K ow  for such estimations may be too low. Instead, for surfactants it 23  

may be appropriate to obtain measured solid s-water partition  coefficient (Kp)  and BCF 24  

values.  25  

If experimentally determined physico -chemical data have been obtained at a temperature  26  

which for the substance under consideration would significantly change when extrapolated 27  

to the relevant temperature of the exposure models employed (e. g. 12 oC in the regional 28  

model or 9 °C for marine environments) then such an extrapolation should be considered. 29  

In other cases this will not be necessary. Particular care is also required for the 30  

interpretation of test results for thermolabile substances.  31  

However, the vapour pressure may for some substances change considerably according to 32  

the temperature even within a temperature range of only 10 oC. In this case a general 33  

temperature correction should be applied according to the following equation:  34  

 35  
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Explanation of symbols  1 

VP(Tenv )  
vapour pressure at the environmental 

temperature  
[Pa]   

VP(T test )  vapour pressure as give in the data set  [Pa]  data set  

Tenv  
environmental temperature  

(scale -dependent)  
[K]   

Ttest  
temperature of the measured 

experimental VP     
[K]  data set  

H0vapor  enthalpy of vapourisation  [J ·mol -1]  5.10 4 

R gas constant  [Pa .m 3 · mol -1 .  K-1]  8.314  

 2 

Care must be taken when the melting point is within the extrapolated temperature range. 3 

The vapour pressure of the liquid is always higher than of t he solid (ófugacity ratioô see 4 

Equation 20 ). Extrapolation will therefore tend to overestimate the vapour pressure. There 5 

is no general solution to this problem. On e approach to overcome the problem is to use K ow , 6 

Koctanol -air , and K air -water instead of the óthree solubilitiesô (vapour pressure water solubility, 7 

solubility in octanol), as discussed in  Equation 20 .   8 

 9 

The same approach can be followed for correcting th e water solubility:  10  

 11  
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Equation 3 

 

 12  

Explanation of symbols  13  

S(T env )  
solubility at the environmental 

temperature  
[mg L -1]   

S(T test )  solubility as give in the data set  [mg L -1]  data set  

Tenv  
environmental temperature (scale -

dependent)  
[K]   

Ttest  
temperature of the measured 

experimental S  
[K]  data set  

H0solut  enthalpy of solution  [J ·mol -1]  1.10 4 

R gas constant  [Pa .m 3·mol -1.K-1]  8.314  

 14  

2.3.3  Release estimation  15  

In this section the following parameters are derived:  16  

¶ local emission, the rates to air and wastewater during an emission episode;  17  

¶ regional emissions to air, wastewater, and soil (annual averages).  18  

2.3.3.1  Life -cycle of substances  19  

Releases into the environment can take place from processes at any stage of the life -cycle 20  

of a substance (see  Figure 3  on the next page ). However, emissions from substance 21  

production, and product formulation are considered less relevant (since potentially covered 22  

by other legislations) compared to emissi ons from the application -  and in service phase of 23  

the product. Therefore , production and formulation would generally not need to be 24  

assessed, with the exception of the formulation step of active substances used in treated 25  

articles, formulation of disinfectants, preservatives, repellents and insecticides into the end -26  

product to be treated .  27  
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For the application -  and in service phases, the emission routes should be identified and be 1 

assessed . The exposure assessment must cover the proposed normal use of the biocidal 2 

product or treated article together with a realistic worst -case scenario.  Determination of the 3 

relevance of the emission routes and quantification of emissions are based on emissi on 4 

scenarios that have been drawn up for various product - types (see section 2.3.3.3.1  of this 5 

guidance ).  6 

 7 

Production  
 Substance is manufactured, i.e. formed by ch emical 

reaction(s), isolated, purified, drummed or bagged, 
etc.  

  

Formulation 11  

Substances are combined in a process of blending and 
mixing to obtain a product or a preparation. This may 

be e.g. the formulation of an active ingredient in a 
biocidal product or the formulation of an in -can 

preservative into the end -product to be preserved.  

   

Application/use phase 
use  

 Industrial/professional use:  
This stage consists of all kinds of processes where the 
substance as such or formulated in a biocidal product 

or a treated article is applied or used. The application 
can take place at variable scale, including single and 

multiple sites.  
Private use:  

This stage considers the use and application of active 
substances as such or formulated in a biocidal produ ct 

or a treated article at the scale of households 
(consumers).  

   

In - Service life phase  

 Substances in products or treated articles during 

service - life will be released  over a certain period of 
time. Releases into the environment during this 

period due to leaching, evaporation and processes 
such as weathering and abrasion are calculated 

separately.  

   

Waste disposal phase
12

 

 At the end of the service life, the substance or a 

product containing the substance enters into the 
waste disposal stage with waste or wastewater 

(Figure 3 ). Waste treatment may include incineration 
or removal to landfill. At this stage recovery processes 

may be applied. These usually involv e a 

homogenisation and/or separation step (e.g. 
mechanical treatment) followed by recovery of the 

target substance/material.
13

 

                                           
11  Relevant for active substances used in treated articles, formulation of disinfectants, preservatives, 
repellents and insecticides into the end -product to be treated . 

12  This step is considered quantitatively only in the exposure assessment for Pro duct - type 13.  

13The recovered substance or material may be:  

1.  reprocessed for the original type of product (recycling) -  the substance returns into life -cycle 
stages already assessed before;  

 

Figure 3 :  Schematic representation of the life cycle stages of a substance  
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 1 
 2 

2.3.3.2  Types of emmissions, sources and emission pathways  3 

Emission patterns vary widely from well -defined point sources (single or m ultiple) to diffuse 4 

releases from large numbers of small point sources (like households) or line sources (like a 5 

noise barrier). Releases may also be continuous or non -continues like peak or block 6 

emissions. The latter can be also intermittent (see also se ction 2.3.3.4  of this guidance ).  7 

Continuous emissions are characterised by an almost constant emission rate flow over a 8 

prolonged period (e.g. the emission of a substance from a continuous preservation process 9 

such as in cooling towers).  10  

Peak emissions are characterised by a relatively l arge amount discharged in a short time 11  

where the time intervals between peaks and the peak height can vary greatly (e.g. the 12  

discharge of spent disinfectants in a batch disinfection process e.g. in food production 13  

industry).  14  

Block emissions are characteri sed by a flow rate which is reasonably constant over certain 15  

time  periods with regular intervals  (e.g. the emissions form harbours during the application 16  

and removal phase of antifouling to boat hulls at the beginning of the sailing season 17  

sailing). The qu antities released from a certain process may vary from 100%, as is the case 18  

for example with household products like detergents or volatile solvents in paints, to below 19  

1% for substances applied in closed systems.  20  

Besides releases from point sources, diffuse emissions from treated articles during their 21  

service life may contribute to the total exposure for a substance. For substances used in 22  

                                           
2.  manufactured into a new type of product;  
3.  used as secondary fuel in heat production.  

In the second and third option the substance may enter into processing and final products from which 
new types and amounts of releases could occur.  In some cases, another substance or product may be 

recycled, and the substance assessed is present in this product. Releases in this situation may vary 
widely and information on them may not be readily available since the focus of attention is not on the 
substance assessed, but on the substance or product recovered. In addition to being incinera ted or 
being disposed of in landfill, waste may be released, either intentionally or unintentionally, to the 
environment. Articles may intentionally be left in the environment after their service life .  

 

Figure 4 : Schematic representation of the waste life stage of a substance  
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long - life materials this may be a major source of emissions  (e.g. cables bur ied in soil). 1 

Demolished building materials may be used as ballast at e.g. road constructions. Fragments 2 

of articles may also be lost during use (e.g. paint flakes, car undercoating).  3 

 4 

Info - box 2 : Emission pathways of biocides and  receiving environmental 

compartments  

The STP  can be exposed to releases from indoor applications in industrial, public and 

private areas (e.g. indoor use of surface disinfectants) as well as by releases from 

outdoor applications (e.g. leaching from a nois e barrier, treated with a wood 

preservative).  

The substance may be released from the STP to the following consecutive environmental 

compartments:  

  Water  Ÿ  Sediment (sea/freshwater)  

STP  Air  Ÿ Soil  

  Soil  Ÿ Groundwater  

 

Water  (freshwater or seawater) can be either a direct recipient (e.g. from outdoor spray 

applications against insects or by leaching from e.g. antifouling agents applied on ships) 

or can be exposed indirectly via the effluent from an STP that contains residues.   

The consecutive environmental compartment is freshwater -  or seawater sediment.  

Soil  can receive direct emission of the active substance during application or service life 

of a biocidal product (e.g. emissions during outdoor in -situ applications or leach ing from a 

house treated with wood preservatives) or indirect emissions from application of residue -

containing sludge from an STP or manure from treated animal housings.  

Emissions to soil result in the exposure of the following consecutive environmental 

compartments:  

              Groundwater  

Soil  

              Surface water (not routinely assessed)  

 

Air  is exposed if a product contains volatile active substances or by direct emissions from 

aerosols or spray applications. Direct emission can also occur fr om evaporation and drift 

containing biocidal preservatives e.g. used in cooling systems (PT 11).   

Emissions to air result in exposure of the following consecutive environmental 

compartments:  

              Soil (through deposition)   

Air  
              Water (through deposition, not routinely assessed)  Ÿ  Sediment  

 

There are two main routes of exposure to birds and mammals ; primary and secondary 

exposure. Primary exposure means that birds or mammals are either directly in contact 

with the substance (e. g. contact to rodenticides) or they are directly exposed via an 

environmental compartment to which the substance was released.  

Secondary exposure entails the exposure to a substance through the natural food chain 

where the food of birds or mammals contains  substances or their metabolites. In general, 

secondary exposure is assessed if 1) the substance has a high bioaccumulation potential 

and 2) the toxicity of the active substances to birds is high. For most organics, a cut off 

value of log K ow  of 3 is used to indicate the bioaccumulation potential. However, this cut 

off value of log K ow  is based on a QSAR and not all organic substances are suitable for this 

QSAR.  
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2.3.3.3  Emission estimation  1 

Emission estimation applies either the tonnage of the substance or the average 2 

consumption/application rate as a starting point. In both cases emission factors (fractions 3 

released to the relevant environmental compartments) are used. Information on when to 4 

apply what type of calculation (i.e. tonnage or consumption based) and  on emission factors 5 

is provided in the following chapters.  6 

2.3.3.3.1  Consumption/application rate based approach  7 

The consumption/application rate based approach is based on the quantity of a substance 8 

used in a single application or treatment. The application or dose rate of a substance is 9 

multiplied by the treatment area or volume or any other relevant unit or measure. Emission 10  

Scenario Documents (ESDs) provide default values per product - type 14  for the treatment 11  

areas and volumes or use rate such as e.g.:  12  

¶ dimensio ns of external façade (range of scenarios) for the outdoor use of 13  

masonry/wood preservatives/paints;  14  

¶ area treated (crack & crevice, barrier treatment, ant nest etc.) for indoor and 15  

outdoor use of insecticides;  16  

¶ quantity used per person per day for the consu mer use of disinfectants/personal care 17  

products.  18  

The consumption/application rate based approach is particularly suited to situations where 19  

exposure is highly localised such as direct or indirect emission to soil. Further advantages of 20  

this approach are th at it is standardised due to the ESDs, it is suited to point sources and it 21  

can be communicated in a transparent way.  22  

The disadvantages are that emission estimations concern the local scale only although 23  

background contribution can be significant when a la rge number of uses is to be considered , 24  

they require a good understanding of the application, for some default values there is a lack 25  

of reliable data and there is no direct relation with the actual volume for the application. In 26  

addition the conduction of  an aggregated exposure assessment is difficult.  27  

Emission Scenario Documents :  28  

For the emission estimation of most of the PTs respective ESDs and additional related 29  

documents are available which are provided on the ESD specific ECHA webpage: 30  

http://echa.europa.eu/guidance -documents/guidance -on -biocides - legislation/emission -31  

scenario -documents ).  32  

Product - type specific amendments to the ESDs:  33  

In  the course of the ongoing review program for biocides, decisions were taken for several 34  

PTs which specify the emission estimation  and should be taken into account when preparing 35  

an exposure assessment. These decisions are included in the Technical Agreeme nts for 36  

Biocides (TAB) available on the ECHA website  ( http://echa.europa.eu/about -us/who -we-37  

are/biocidal -products -committee/working -groups ) .  38  

2.3.3.3.2  Tonnage based  approach  39  

The tonnage based approach takes into account the annual EU tonnage and it is primarily 40  

focused on emission to wastewater. In the emission estimation a fraction of the annual EU 41  

tonnage is defined which is used in a standard EU region ( Fregion ) a nd a standard STP 42  

catchment ( Fmainsource ). The daily emission is then determined by taking account of number 43  

of emission days ( Temission ).  44  

The advantages of the tonnage based approach are that no use details are required, the 45  

tonnage will be known to the a pplicant, the emission is related to the used volume and it 46  

facilitates the conduction of an aggregated assessment.  47  

                                           
14  Product type as specified in Annex V of the Biocid al Product Regulation  

http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/about-us/who-we-are/biocidal-products-committee/working-groups
http://echa.europa.eu/about-us/who-we-are/biocidal-products-committee/working-groups
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The disadvantages are that tonnage data are confidential, the representation for a long 1 

term view is questionable (growth, share etc.), it i s not suitable to cover direct emissions to 2 

soil and water and it bears a certain uncertainty with regard to the distribution of uses.  3 

The tonnage based approach is described in several ESDs (e.g. ESD for PT 1 and PT 2). 4 

However it was developed for industrial chemicals and was originally described in the TGD 5 

of 2003. Since the text from the TGD (2003) is still relevant for this approach,  the original  6 

text from the TGD is provided in the following (beside adapted Appendix/Annex numbers) . 7 

The examples provided in the original text have been revised in order to be more specific 8 

for biocides.  9 

Tonnage based approach (cited from TGD 2003):  10  

Emis sions of a substance are dependent on the use patterns .  11  

Three categories are distinguished, i.e. main category, industry category and function or 12  

use category. An overview of these categories can be found in  Appendix 6  of this guidance . 13  

The main categories are intended to describe generally the exposure relevance of the use(s) 14  

of a substance. In the context of environmental risk ass essment they are also used to 15  

characterise release scenarios for the estimation of emissions to the environment during 16  

specific stages of the life -cycle of the substance (production, formulation, and 17  

industrial/professional use and service life). They can therefore be allocated to release 18  

fractions, which are used as default values where specific information is missing. The 19  

following main categories are distinguished:  20  

¶ use in closed systems: refers to the industrial/professional use stage when a 21  

substance is  used for example as preservative in a closed cooling circuit,  22  

¶ use resulting in inclusion into or onto a matrix: refers to the stage of formulation, 23  

e.g. when a substance is included in the emulsion layer of a photographic film. It 24  

also may refer to the s tage of industrial/professional use, e.g. when a substance, 25  

applied e.g. as an in -can preservative in paint, ends up in the finished coating 26  

layer;  27  

¶ non -dispersive use: relates to the number (and size) of the emission sources;  28  

¶ wide dispersive use: relates a lso to the number (and size) of the emission sources.  29  

The industry categories specify the branch of industry (including personal and domestic use, 30  

and use in the public domain) where considerable emissions occur by application of the 31  

substance as such, or by the application and use of preparations and products containing 32  

the substance. Some important emission sources have not been included specifically in this 33  

scheme and hence have to be allocated to category ñOthersò (no. 15/0), e.g. emissions of 34  

substances (in mixtures ) other than fuels and fuel additives used in motor vehicles.  35  

The use or function category specifies the specific function of the substance. There are 55 36  

categories which have a varying level of detail. There is no general category as ñPlastics 37  

additivesò and many other specific categories lack as well; exceptions are categories like 47 38  

ñSoftenersò (= plasticisers) and 49 ñStabilisersò (heat and UV-stabilisers).  39  

The release of a substance at diffe rent stages of its life -cycle should be estimated by order 40  

of preference from:  41  

¶ specific information for the given substance (e.g. from producers, product registers 42  

or open literature);  43  

¶ specific information from the ESDs which are available for most of the 22 PTs;  44  

¶ emission factors as included in the release tables of  45  

Emissions may occur from a category other than the one to which a substance is allocated. A 46  

substance used in paint will normally be allocated to category 14 ñPaints, lacquers and 47  

varnishesò. Though the local emissions of solvents may be considerable at one point source 48  

(the paint factory) at the stage of formulation (paint production), most of the solvent will be 49  

emitted at paint application. The application could be classified in several indust rial categories 50  

depending on the type of paint. In case of a do - it -yourself paint it would belong to category  5 51  
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ñPersonal/domesticò, in case of motor car repair or professional house painting it would be 1 

category 15/0 ñOthersò (wide dispersive use, so diffuse releases)  and in case of motor car 2 

production 16 ñEngineering industry: civil and mechanicalò (non -dispersive use, so few large 3 

point sources).  4 

It is possible that confusion arises when the use of a substance, belonging to a certain 5 

specific process of  an industrial category, occurs at another branch of industry. One 6 

example is the application of an additive for an epoxy resin applied in the electronic industry 7 

for the embedding of electronic components. Though the industrial/professional use takes 8 

plac e at category 4 ñElectrical/electronic engineering industryò the industrial/professional 9 

use of epoxy resins belongs to category 11 ñPolymers industryò. The releases from the 10  

process will be found in the table for the latter category. Further information o n main 11  

categories, industry categories and use categories is provided in  Appendix 6 , together with 12  

more examples.  13  

For chemical industry, two separate industrial categories exist, one for basic chemicals and 14  

another for chemicals used in synthesis. Basic chemicals are considered to comprise 15  

commonly used chemicals such as solvents and pH - regulating agents such as acids  and 16  

alkalis. Also the primary chemicals from the oil refining process are considered as basic 17  

chemicals. Substances used in synthesis fall in two classes, namely intermediates 18  

(substances produced from a starting material to be converted in a subsequent r eaction into 19  

a next substance) and other substances. These other substances consist mainly of 'process 20  

regulators' (e.g. accelerators, inhibitors, indicators). For industrial category 5 21  

(personal/domestic ) the use and application of substances (as such or in formulations) is 22  

considered at the scale of households. The types of application are e.g. adhesives, 23  

cosmetics, detergents, and pharmaceuticals. Some applications have been covered in other 24  

industrial categories at the stage of private use. These applic ations comprise fuels and fuel 25  

additives (mineral oil and fuel industry), paint products (paints, lacquers and varnishes 26  

industry) and photochemicals (photographic industry). For industrial category 6 (public 27  

domain ), use and application at public building s, streets, parks, offices, etc. is considered.  28  

The A - tables of  Appendix 6  provide the estimated total release fractions of the production 29  

volume (emission factors) to air, (waste) water and industrial soil during production, 30  

formulation, industrial/professional use, private use, and recovery, according to their 31  

industrial catego ry. The production volume is defined as the total tonnage of a substance 32  

brought to the European market in one year, i.e. the total volume produced in the EU plus 33  

the total amount imported into the EU, and minus the total volume exported from the EU 34  

exclud ing the volume of the substance present in products imported/exported. The total 35  

volume released is averaged over the year and used for the PECregional  calculation.  36  

The B - tables of Appendix 6  are used for the determination of the releases from point 37  

sources for the evaluation of PEC local . They provide the fraction of the total volume 38  

released that can be assumed to be released through a single point source, and the number 39  

of days during which the substance is released, thus allowing the daily release rate at a 40  

main point source to be calculated.  41  

Despite the need for applying expert judgement when determining the fraction of main 42  

source, the following general guidelines for the emission estimation should be applied:  43  

¶ for production the input for the reg ional production volume is by default set at the EU 44  

production volume, which is also used as input for the B- tables . Based on the 45  

information available to the rapporteur on the number of production sites, size 46  

distribution and geographic distribution it ca n be decided to apply a 10% rule, where 47  

it is assumed that 10% of the amount that is produced and used in the EU is 48  

produced/used within a region and it is subsequently assumed that the size of the 49  

main local source  can be obtained by multiplying this amou nt with the fraction of 50  

main source from the B- tables . Alternatively it can be decided to use another 51  

percentage or to use specific values as input for the regional model (e.g. the 52  

emissions from the largest source or the emissions from the largest emitter ) where 53  

this reflects a more realistic worst case. Similarly this information can be used to set 54  

the fraction of main source for the local exposure calculation. It should be noted that 55  
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if site -specific data are available then it can be the case that the la rgest site is not 1 

the largest source of emissions;  2 

¶ for formulation and processing (industrial use) a similar approach as for production 3 

is used: by default the EU volume is used as input for the region as well as for the 4 

B- tables  unless it can be shown/is known that a large number of sites with a 5 

reasonable European distribution exists for the specific formulation/processing step 6 

of the substance involved. In that case again it can be decided to apply the 10% 7 

rule, to use another percentage or to use specific values. Whether or not the 8 

available information is sufficient for a specific substance will depend on the expert 9 

judgement by the rapporteur;  10  

¶ for private use the 10% rule is applied by default both for the input of the region al 11  

volume and for the input volume for the B - table in agreement with the assumption 12  

of 10% of the use occurring in the region.  13  

It must be realised that depending on the Industrial catergory/Use category (IC/UC) 14  

combination this approach may in some cases l ead to unreasonable worst -case 15  

assumptions, especially for the estimation of the emissions during formulation/processing. 16  

Hence, a case -by -case assessment using expert judgement remains warranted. For new 17  

active substances the default should be overwritten  anyway because it may be assumed 18  

that in most cases just one or at the most a few producers exist.  19  

In general, the data supplied by industry will help to find the correct entry to the release 20  

tables of Appendix 6 .  21  

The production volume is expressed in tonnes/year in the data set and denoted by PRODVOL. 22  

TONNAGE is the volume of substance that is used for subsequent life -cycle stages. In the  23  

emission tables of Appendix 6 , PRODVOL must be used for T when estimating releases at 24  

production whereas TONNAGE should be used as T for the subsequent life -cycle stages. If at 25  

the disposal stage the substance is recovered this amount should be added to the tonnage of 26  

the relevant life -cycle stages. Note that IMPORT and EXPORT refer to the EU, not Member 27  

States within the EU.  28  

 29  

TONNAGE =  PRODVOL +  IMPORT -  EXPORT Equation 4 

Explanation of symbols  30  

PRODVOL production volume of substance  [tonnes .yr -1]  data set  

IMPORT volume of substance imported  [tonnes .yr -1]  data set  

EXPORT volume of substance exported  [tonnes .yr -1]  data set  

TONNAGE tonnage  of substance  [tonnes .yr -1]   

 31  

The release (in tonnes.yr - 1) per stage of the life -cycle and to every environmental 32  

compartment is calculated with the equations given in Appendix 6 and denoted by 33  

RELEASEi,j  (where i is the stage in the life -cycle and j is the compartment):  34  

 35  

i  stage of the life - cycle   j  compartment  

1 Production (not relevant for biocides)  a air  

2  Formulation (only relevant for the 

formulation of the biocidal product into 

an end -product)  

w  water  

3 industrial/professional use  s soil (regional only)  

4 private use    

5  service life    

6 waste disposal (including waste treatment 

and recovery)  
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The following table presents the variables used as input for the emission tables in Appendix 1 

6 , and the releases, which are the output from emission tables and the calculation routine of 2 

Appendix 6 .  3 

Input  4 

MAINCAT  main category (for substances)  [ - ]  data set  

INDCAT  industrial category  [ - ]  data set  

USECAT use category  [ - ]  data set  

TONNAGE tonnage of substance (production 

volume + import -  export)  
[tonnes .yr -1]   

Equation 4  

PRODVOL production volume of substance  [tonnes .yr -1]  data set  

S water solubility  [mg .l -1]  data set  

VP vapour pressure  [Pa]  data set  

BP boiling point (for some estimations)  [ C̄]  data set  

Specific information on the use pattern of the substance  

Output  5 

RELEASEi,j  release to compartment j  during life -cycle stage 

i 

[ - ]   

 

Fmainsource i fraction of release at the local main source at 

life -cycle stage i 

[ - ]   

 

Temission i total number of days for the emission at life -

cycle stage i 

[d]   

 

 6 

For each stage other than production, the losses in the previous stage are taken into 7 

account (see calculation in Appendix 6 ). Releases during production are not taken into 8 

account in the other stages, as generally, these releases will not have been considered in 9 

the reported production volume. In certain  cases this might lead to total releases exceeding 10  

100%. It must be specified if releases during each stage are relevant or not. If the release 11  

during a certain life stage is not applicable, the release fraction will be set to zero.  12  

Furthermore, few quanti tative methods have been developed for estimation of the 13  

emissions during the service life of articles containing the substance (main category II) e.g. 14  

for emission of a flame retardant in plastics used for TV -sets, radios etc. However, though 15  

quantitative  methodologies are at present scarce for these types of emissions, preliminary 16  

quantitative estimations may be performed on a case -by -case basis (see section 2.3.3.5  of 17  

this guidance).  18  

After accounting for losses during the six stages of the life -cycle, the part of the tonnage 19  

that remains is assumed to end up in waste streams completely. Quantitative methods for 20  

estimating emissions at the disposal stage are curren tly available for municipal waste 21  

incineration and municipal landfills. However, at present there is not sufficient information 22  

available, to set up an emission scenario which is representative at EU level. Nevertheless, 23  

preliminary quantitative estimation s modelling a reasonable worst case for the regional 24  

scenario may be performed on a case -by -case basis. Quantitative methods for the various 25  

types of waste operations aiming at recovery are at the stage of development. Preliminary 26  

quantitative estimations may be performed on a case -by -case basis (see sections 2.3.3.6  27  

and 2.3.7.2  of this guidance).  28  

For local emissions for every environmental compartment, the main point source and each 29  

stage of the life -cycle is considered. The emission rate is given averaged per day (24 hours). 30  

This implies that, even when an emission only takes place a few hours a day, the emission 31  

will be averaged over 24 hours. Emissions to air and water will be presented as release rates 32  

during an emission episode. Local emissions can be calculated for each stage of the life -cycle 33  

and each compartment:  34  
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i, j i

i

i, jElocal  =  Fmainsource   
Temission

  RELEASE¶ ¶
1000

 

 

Equation 5 

Explanation of symbols  1 

RELEASEi,j  release during life -cycle stage i to 

compartment j  
[tonnes .yr -1]   

 

Fmainsource, i  fraction of release at the local main source 

at life -cycle stage i 

[ - ]   

 

Temission, i  number of days per year for the emission 

in stage i 
[d .yr -1]   

 

Elocal i,j  local emission during episode to 

compartment j  during stage i 
[kg .d -1]   

 2 

For local release estimates, point sources (and therefore, presumably single stages of the 3 

life -cycle) need to be identified. It will normally be necessary to assess each stage of the 4 

life -cycle to determine whether adverse effects can occur since decision s need to be made 5 

to clarify or reduce any identified risk for all life -cycle stages. This is not required if it is 6 

obvious that a certain stage is negligible.  7 

For the regional scale assessments, the release fractions for each stage of the life -cycle 8 

need  to be summed for each compartment. The emissions are assumed to be a constant 9 

and continuous flux during the year. Regional emissions can be calculated as:  10  

ä
=

¶

6

1

,
365

1000

i

jij
RELEASE   = Eregional

 

 

Equation 6 

 

     11  

Explanation of symbols  12  

RELEASEi,j  release during life -cycle stage i to 

compartment j  
[tonnes .yr -1]   

 

Eregional j total emission to compartment j  (annual 

average)  
[kg .d -1]   

 13  

When assessing the releases on local and regional scales, the following points must be 14  

noted:  15  

¶ in particular High Production Volume Chemicals (HPVCs) often have more than 16  

one application, sometimes in different industrial categories. For these 17  

substances, the as sessment proceeds by breaking down the production volume 18  

for every application according to data from industry. For the local situation, in 19  

principle, all stages of the life -cycle need to be considered for each application. 20  

Where more than one stage of the  life -cycle occurs at one location, the PEC local  21  

must be calculated by summing all the relevant emissions from that location. For 22  

releases to wastewater, only one point source for the local STP is considered. For 23  

the regional situation, the emissions to ea ch compartment have to be summed 24  

for each stage of the life -cycle and each application. The regional environmental 25  

concentrations are used as background concentrations for the local situation;  26  

¶ if substances are applied in products with an average life span  of many years, 27  

after the initial arrival of the products onto the market the yearly emissions to 28  

the environment will increase. However, after a certain number of years with 29  

similar use of the products a steady -state situation will be reached. Examples 30  

are a plastic article or a paint coating where the substance assessed is applied as 31  

a plasticiser (see also section 2.3.3.5  of this guidance).  32  
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Emission reduction techniques have not been taken into account in the tables of Appendix 1 

6  as the kind of techniques applied (with possib ly large differences in efficiencies) as well as 2 

the degree of penetration may differ between Member States or industry sectors. Only when 3 

for a certain process a specific reduction measure is common practice this will be taken into 4 

account. In all other c ases, reasonable worst -case applies.ò 5 

2.3.3.4  Intermittent releases  6 

Many substances are released to the environment from industrial sources as a result of 7 

batch, rather than continuous, processes. In extreme cases, substances may only be 8 

emitted a few times a year . Since the PECs associated with industrial releases can take into 9 

account both the amount released and the number of days of emission, the magnitude of 10  

the PECs in the risk assessment should not be affected. The local PEC is always calculated 11  

on the basis  of a daily release rate, regardless of whether the discharge is intermittent or 12  

continuous. It represents the concentration expected at a certain distance from the source 13  

on a day when discharge occurs. The discharge is always assumed to be continuous ove r 14  

the 24 -hour period. On the other hand, the regional PEC is calculated using the annual 15  

release rate. It represents the steady -state concentration to be expected, regardless of 16  

when the discharge occurred.  17  

Intermittent release needs to be defined, althoug h applicants and eCAs will have to justify 18  

the use of this scenario on a case -by -case basis. Intermittent release can be defined as 19  

ñintermittent but only recurring infrequently i.e. less than once per month and for no more 20  

than 24 hoursò. 21  

This would corre spond to a typical batch process only required for a short period of the year 22  

(releases to the environment may be only of limited duration). Thus, for the aquatic 23  

compartment, transport processes may ensure that the exposure of aquatic organisms is of 24  

shor t duration. Calculation of the likely exposure period should take into account the 25  

potential of a substance to substantially partition to the sediment. Such partitioning, while 26  

reducing the calculated local PEC water  may also increase the exposure time by r epartitioning 27  

to the water phase over an extended period. For intermittent releases to the aquatic 28  

compartment an intermittent PNEC is used in the risk characterisation (see section 3.3.2  of 29  

this guidance ) that has been derived using a method differing from the usual one.  30  

Where the batch process occurs more frequently than above or is of a longer duration, 31  

protection against s hort - term effects cannot be guaranteed because fish, rooted plants and 32  

the majority of the macro - invertebrates are more likely to be exposed to the substance on 33  

the second and subsequent emissions. When intermittent release is identified for a 34  

substance, t his is not necessarily applicable to all releases during the life -cycle.  35  

2.3.3.5  Emissions during service - life of long - life articles  36  

Long - life articles are here defined as articles having a service - life longer than one year. 37  

Substances in such articles may accumul ate in society (landfills excluded). The emissions 38  

from long - life articles can be expected to be highest at steady state (i.e. when the flow of 39  

an article into society equals the outflow, see Consumption/application rate based 40  

approach ). Estimating the emissions often requires knowledge of the substance use pattern 41  

in the preceding years.  42  

 43  
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 1 

 2 

 3 

There are several mechanisms for diffuse emission such as evaporation, leaching, corrosion, 4 

abrasion and weathering effects. An additional release route that in some cases is of 5 

importance is when a substance diffuses from one material into another (e.g. f rom glue 6 

material into construction material). Substances that are slowly emitted from long - life 7 

materials are often characterised by inherent properties such as low water solubility and low 8 

vapour pressure (e.g. semi -volatile substances). Particulate emis sions will have different 9 

fate and behaviour properties compared to molecular emissions e.g. lower bioavailability 10  

and longer persistence.  11  

The emission from articles can be assumed to be proportional to the surface area. It is, 12  

however, not always possibl e to estimate this area. Weight based emission factors are then 13  

used.  14  

For the emission of biocides from long - life materials, the emission can normally be expected 15  

to be highest in the beginning of the use period (due to diffusion mechanisms). It is 16  

necessa ry to be aware that the emission factors are normally an average for the whole 17  

service life.  18  

The service life of an article can be defined as the average lifetime of the article. If a 19  

significant proportion of an article/material/substance is re -used or re cycled leading to a 20  

second service life this should be considered in the exposure assessment. Depending on the 21  

re -use/recycle pattern this can be handled in different ways:  22  

¶ if the recycling of an article leads to a second service life with the same or a 23  

similar use as the first service life this can be accounted for by adequately 24  

prolonging the first service life;  25  

¶ if the recycling of an article leads to a second service life different from the first 26  

service life, emissions from both service lives are calcul ated separately;  27  

Figure 5 : Emissions from long - life articles at Steady state  

Incineration

sites

Land

fills

C O N T I N E N T A L   /   R E G I O N A L     S C A L E

Accumulated amount of substance 

X in the society

A

STP

Annual input from "production",  

"formulation" and ñindustrial/ professional 

useò 

Explanation of symbols:      Annual flow of substance X in molecular form

Annual flow of substance X in form of articles/materials

C

L O C A L   S C A LE

E

G

I

F

H

K

Accumulated amount of substance X in 

"waste remaining in the environment"

URBAN /

IND.SOIL

SURFACE

WATER

AIR

J K

B D

 
                                           (A = B + C + D + E + F + G + H for society;  
                                           H = I + J + K for ñwaste remaining in the environmentò 
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¶ if the substance/material is recovered and used as raw material for production of 1 

new articles this amount should be added to the appropriate life -cycle stage 2 

(formulation, industrial/professional use), if not already accounted for.  3 

The ca lculations of emissions from long - life articles can be performed as follows:  4 

1)  estimation of the service life of the article;  5 

2)  estimation of emission factors for the substance from the actual material (e.g. 6 

fraction/tonnes or mg.m -2 surface area). If emission data are missing:  7 

-  compare with similar scenarios described in ESDs (e.g. E SD PT 8 and the City 8 

scenario (PT 10) for (in -can) preservation of paints (PT 6, 7) and polymers (PT 9), 9 

ESD PT 2 for in -can preservation of detergents (PT 6), or guidance note on 10  

leaching rate estimations of PT 07, 09 and 10 )  11  

-  search for data in the literature;  12  

-  use a worst -case assumption or if necessary conduct/request an emission study;  13  

3)  calculation of the total releases of substance from articles at  steady state.  14  

Assuming constant annual input of the substance and a constant emission factor the 15  

equation for the releases to a specific compartment and for the total of all 16  

compartments can be written as:  17  

 18  

kjikji esteadystataccumQtotFesteadystatRELEASEtot ___ ,,, Ö=

 

Equation 7 

and:  19  

ktotaliktotali esteadystataccumQtotFesteadystatRELEASEtot ___ ,,, Ö=

 

Equation 8 

where the amount accumulated in product k  in the society at the end of service life (steady 20  

state) can be calculated as:  21  

ä
=

--Ö=
kTservice

y

y

i,totalkk FQtotte_steadystaQtot_accum
1

1)1(

 

 

Equation 9 

In situations where the emission factor is low (< 1%.yr -1) and the service life of the product 22  

is not very long, the emissions and accumulation at steady state ( Equations 7 - 9 ) can be 23  

simplified as:  24  

 25  

kkjikji TserviceQtotFesteadystatRELEASEtot ÖÖ= ,,,_
 

Equation 10 

 26  

 27  

kktotaliktotali TserviceQtotFesteadystatRELEASEtot ÖÖ= ,,,_
 

Equation 11 

 

                 

kkk TserviceQtotesteadystataccumQtot Ö=__
 

Equation 12 
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Explanation of symbols  1 

Fi,,j   

Fraction of tonnage released per year 

(emission factor) during life -cycle stage 

i (service life) to compartment j  

[ - ]  data set 1)  

Fi,total  

Fraction of tonnage released per year 

(emission factor) during life -cycle stage 

i (service life) to all relevant 

compartments  

[ - ]  data set 2)  

RELEASEtot_steady 

state i,j,k  

Annual total release to compartment j  

at steady state for product k  [tonnes .yr -1]   

RELEASEtot_steady 

state i,total,k  

Annual total releases to all relevant 

compartments  

at steady state for product k  
[tonnes .yr -1]   

Qtot k  
Annual input of the substance in 

product k  [tonnes .yr -1]  data set  

Qtot_accum_steady 

state k 

Total quantity of the substance 

accumulated  

in product k at steady state  

[tonnes]   

Tservice k Service life of product k  [yr]  data set  

 2 

1)  Alternatively use  Equation 16  

2)  Alternatively use Equation 17  

 3 

The annual total amount that will end up as waste from product k  at the end of service life 4 

at steady state (b+c+h in Figure 5 ) can be written as (ass uming no degradation within the 5 

article):  6 

Explanation of symbols  7 

QWASTEtot_steady 

state k 

Total quantity of the substance in 

product k ending  

up as waste at steady state  
[tonnes .yr -1]   

Qtot k  
Annual input of the substance in 

product k  [tonnes .yr -1]  data set  

RELEASEtot_steady 

state i ,total,k   

Annual total releases to all relevant 

compartments  

at steady state for product k  
[tonnes .yr -1]  Equation 8  

 8 

Using a 10% default the annual regional release from article k to compartment j and for the 9 

total of all compartments can be calculated as:  10  

 11  

1.0__ ,,,, Ö= kjikji esteadystatRELEASEtotesteadystatRELEASEreg
 

Equation 13 

 

 

ktotalikk esteadystatRELEASEtotQtotesteadystatQWASTEtot ,,__ -=  Equation 14 

 

 

1.0__ ,,,, Ö= ktotaliktotali esteadystatRELEASEtotesteadystatRELEASEreg

 

Equation 15 

 12  
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Explanation of symbols  1 

RELEASEreg_steady 

state i,j,k   

Annual regional release to 

compartment j   

at steady state for product k  
[tonnes .yr -1]    

RELEASEreg_steady 

state i,total,k   

Annual regional release to all 

relevant compartments  

at steady state for product k  
[tonnes .yr -1]   

RELEASEtot_steady 

state i,j,k   

Annual total release to 

compartment j   

at steady state for product k  
[tonnes .yr -1]  

Equation 7 /  

Equation 10  

RELEASEtot_steady 

state i,total,k   

Annual total releases to all 

relevant compartments  

at steady state for product k  
[tonnes .yr -1]  

Equation 8 /  

Equation 11  

 2 

These regional diffuse releases are then added to the regional emissions calculated from 3 

non -diffuse emissions (E regiona l j;  Equation 6 ) .  4 

 5 

If an emission factor is available as release per surface area, it can be converted to a 6 

product specific ñfraction of tonnage releasedò (Fi,j  and F i,total ):  7 

kk

kji

ji
CONC THICK

1000eaEMISSIONar
   specific)(product  F

,,

,
*

*
=  

 

Equation 16 

and:  8 

Explanation of symbols  9 

Fi,j  

Fraction of tonnage released per year 

(emission factor) during life cycle 

stage i (service life) to comparment j 

from  product  k  

[yr -1]   

Fi,total  

Fraction of tonnage released per year 

(emission factor) during life cycle 

stage i (service life) to all relevant 

compartments from product  k  

[yr -- 1]   

CONCk 
Concentration of substance in product 

k  [kg .dm -3]  data set  

EMISSIONarea i,j,k  

Annual amount of substance emitted 

per area from product k  to 

compartment j  
[g .m -2.yr -1]  data set  

EMISSIONarea i,total,k  
Annual total of amount substance 

emitted per area from product k  [g .m -2.yr -1]  data set  

THICK k 
Thickness of the emitting material in 

product k  
[mm]  data set  

 10  

If the area based emissions can be expected to decrease with decreasing concentration in 11  

the product the equations 7 -8 above are used. If the emission is expected to be 12  

independent of the remaining amount of the substance in the product the simplified 13  

Equations 10 - 11  are used.  14  

If the amount of a substance in use in the society has not reached steady state and the 15  

accumulation is still ongoing, the calculated PEC will represent a future situation. If this is 16  

the case this should be considered when compar ing PEC with monitoring data.  17  

kk

ktotali

totali
CONC  THICK

1000eaEMISSIONar
    specific)(product  F

,,

,
*

*
=

 

Equation 17 
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Releases from articles will normally only contribute to the continental and regional releases. 1 

The emissions from indoor uses can be released to wastewater and therefore be regarded 2 

as a point source (stream ñdò in Figure 5 ). Also outdoor uses may cause releases to STP if 3 

the storm water system is connected to the STP. This has to be considered case by case.  4 

Quantitative me thods for estimating emissions from waste remaining in the environment 5 

are currently not available. Therefore such releases have to be considered on a case -by -6 

case basis. As for substances in long -life articles, substances in ñwaste remaining in the 7 

enviro nmentò will also accumulate. As a simplification the emissions at steady state can be 8 

assumed to be equal to the annually formed amount of ñwaste remaining in the 9 

environmentò (see Figure 5 ). If the degradation rate of the substance in the waste material 10  

is known, this should be taken into consideration. When the emission of a substance from 11  

waste remaining in the environment is very slow it will take a long time to reach steady 12  

state. In that case the calculated emission may reflect a future situation.  13  

As for emissions from articles, releases from waste remaining in the environment will also 14  

contribute mainly to the continental and regional releases.  15  

2.3.3.6  Emmissions from waste disposal  16  

If the major share of a substance placed on the market remains in products o r articles at 17  

the end of their service life (releases during use and service life are comparatively small), 18  

the waste life -cycle stage of the substance may need particular attention. This refers e.g. to 19  

organic substances in landfills and metals in waste i ncineration processes. The underlying 20  

criterion for considering waste emissions in the risk assessment of substances is that the 21  

waste stage will contribute significantly to the overall human exposure or environmental 22  

concentration in comparison to the emi ssions from other parts of the life -cycle of the 23  

substance (e.g. use stages). If this is not the case, waste considerations could be excluded 24  

from the assessment process and general risk management measures based on EU waste 25  

legislation should be sufficien t.  26  

For certain types of substances, e.g. metals and persistent and toxic substances releases 27  

from waste may be slow compared to the release from the use phase but nevertheless the 28  

continued long - term release after use could be of concern. On a case -by -case basis, these 29  

aspects may be addressed in the risk assessment.  30  

To guide the decision whether an estimation of the releases from the waste stage is 31  

pertinent, the following considerations may be used.  32  

First, on the basis of the production volume and the u se pattern a preliminary assessment 33  

on the volume that may end up in the waste streams should be performed. In doing so the 34  

toxicity and other adverse effects of the substance and of possible breakdown products 35  

should be taken into account to qualify the s ignificance of the possible impact of such a 36  

volume entering the waste stream. Even a small volume of a highly toxic compound may be 37  

of concern.  38  

Subsequently, information on anaerobic degradation in landfills or conditions simulating 39  

conditions in landfil ls may indicate that further assessment may not be needed. Water 40  

solubility, adsorption/desorption in soil (under landfill conditions) or if available from 41  

leaching experiments could also be included in the evaluation as an indicator for leaching 42  

potential . However, it is noted that even sorbed substances may leave the landfill via 43  

particle transport with leachates.  44  

The substance may also leave the landfill with the produced landfill gas. The K ow  and 45  

Henryôs law constant as well as the tropospheric persiste ncy may be used to indicate 46  

whether the release through landfill gas may be of significance. A proposal for possible 47  

trigger values can be found in Danish EPA (2001).  48  

For incineration, inorganic substances are the predominant substances of concern. The 49  

con cern is especially associated with possible leaching of such substances from incineration 50  

products whether landfilled or used e.g. for road construction. Furthermore, substances that 51  

contain halogens need special attention due to the possible formation of hazardous 52  
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substances during incineration.  1 

In order to evaluate whether emissions from incineration of a substance containing an 2 

inorganic substance of concern should be included in the risk assessment, the predicted 3 

occurrence of the substance in a waste stream should be compared with typical 4 

background - ranges. If a substance or a specific use of a substance may contribute unduly to 5 

the influent concentration further release calculation should be carried out.  6 

2.3.3.7  Delayed releases from waste disposal and diluti on in time  7 

Releases from the waste life stage may occur several decades after processing of the 8 

substance under assessment. These delays are determined, inter alia, by:  9 

¶ the service life span of the substance as such, or in a product or article;  10  

¶ intermediate storage after service life before waste collection;  11  

¶ exposure of residues from waste incineration to water. This source could be of 12  

particular relevance if the residues are re - introduced into the market as products  13  

(e.g. building material) exp osed to water;  14  

¶ intensity of gas production in landfills;  15  

¶ exposure of landfilled waste to water and deterioration of the landfill bottom liner.  16  

The releases from landfills and residues from waste incineration residues usually take place 17  

over a long time per iod. Hence the daily or annual release may result in a very small PEC. If 18  

available, monitoring data may be a valuable source of information (see section 2.2.2  of 19  

this guidance). The need for a long - term release assessment should be decided on a case -20  

by -case basis, in particular for metals or organic substances that are persistent and toxic.  21  

2.3.3.8  Exposure from treated articles  22  

Articles treated with or inc orporating biocidal products can lead to consumer and 23  

environmental exposure if chemical constituents of the active substances are released in 24  

any way. Exposure from treated articles during service life may be the most significant 25  

exposure to the active su bstance. Specifically, articles consisting of different types of 26  

polymers can be used in a large range of consumer applications, which makes the exposure 27  

situation very complex. Such applications also can belong to a wide range of product types 28  

(PTs). The diversity of applications has consequences for the exposure of the environment. 29  

Uses with similar exposure patterns (e.g. down the drain, direct exposure to soil, etc.) 30  

should be summed up in an aggregated exposure assessment (see section 4.7  of this 31  

guidance).  32  

When treated articles are imported into the EU, the only possible way to carry out a risk 33  

assessment is by active substance evaluation. The risk assessment of the intended uses in 34  

treated articles is therefore to be included in the Competent Authority Repo rt (CAR).  35  

Definitions  36  

The use  of the biocidal product can include the application of the biocidal product itself 37  

(professional or amateur use), the formulation of a treated article (e.g. conversion and 38  

compounding of plastic materials; spraying, dipping, thermal impregnation, etc. for wood) 39  

as well as the use of the treated article itself (e.g. painting a façade with an outdoor paint 40  

containing an algicide or fungicide).  41  

Service life : Use of a treated article in service, e.g. treated wood on a childrenôs 42  

playground, a painted façade; shower curtains, fillers, treated kitchen tops, treated apparel, 43  

etc. in use (see also section 2.1 ).  44  

 45  

Environment  46  

Due to the diversity of uses in treated articles, the exposure has to be related to both the 47  

PTs and the specific use of the treated article. Both of these are needed to describe the 48  
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exposure pattern. For use in treated articles, besides the properties of the active substance, 1 

more aspects have to be taken into account:  2 

¶ physical condition of the treated article (solid, liquid). This can change during 3 

different use phases (e.g. for paints and coatings);  4 

¶ material the treated article consists of and the structure of the material (wood, 5 

plastic, hard or porous surface);  6 

¶ duration of the service life of the treated article and possible accumulation in the 7 

technosphere (see also section 2.3.3.5 );  8 

¶ use pattern of the treated article (open space, outside under roof, in -house, in 9 

contact with water/soil; regular washing, occasional wiping, etc.).  10  

It is important to consider which of these parameters have eff ects on the exposure 11  

situation. As it is impossible to take into account every single use in detail, it is necessary to 12  

summarize similar uses to exposure categories (e.g. regularly washed textiles, treated wood 13  

exposed to rain and in contact with soil). I t can also be meaningful to estimate which uses 14  

probably will have a big impact on the emission situation for a certain compartment (e.g. 15  

regularly washed treated textiles) and which uses probably have a small impact (e.g. 16  

articles used in -house and wiped occasionally). If the variety of possible uses cannot be 17  

handled otherwise, focus should be laid on the uses with a big impact.  18  

For more information on the estimation of exposure from articles please consult REACH 19  

Guidance on information requirements and chemical safety assessment, Chapter R.15: 20  

Consumer exposure estimation and Chapter R.16: Environmental exposure estimation ) 21  

available at http://echa.europa.eu/guidance -documents/guidance -on - information -22  

requirements -and -chemical -safety -assessment .  23  

Please refer also to t he OECD Guideline on how to write emission scenarios for the life -cycle 24  

step service life (document No 19 at http://www.oecd.org/chemicalsafety/risk -25  

assessment /emissionscenariodocuments.htm )  26  

To estimate the exposure from treated articles, it might be the easiest way forward to apply 27  

the tonnage approach. As a default, the whole tonnage of the active substance, possibly 28  

from different suppliers, is used for the e mission calculations. The different shares of the 29  

tonnage then have to be allocated to the different use patterns or exposure categories. The 30  

notifier of the active substance has to help with these allocations. In case the tonnage 31  

approach is not used, typ ical concentrations of the active substance have to be considered 32  

for each use and a quantitative estimation of the amount of treated material/articles with a 33  

certain use -pattern (e.g. antimicrobial/anti - fungal treated floors in public buildings) has to 34  

be made. Possibly, different concentrations of the active substance for different use patterns 35  

or different parts of the EU/EEA have to be taken into account (e.g. for treated wood). To 36  

consider the different fields of use, use patterns, concentrations of th e active substance in a 37  

material and different leaching rates from different materials are a precondition for a 38  

realistic estimation of environmental exposure of the active substance. Information on the 39  

estimated life time of the treated article and possib le re -applications, if relevant, are 40  

necessary.  41  

Leaching  42  

In higher - tier estimations, leaching rates out of the treated article can be applied to refine 43  

the exposure estimations. The assessment can be based on model calculations with well 44  

supported default  values and/or measured laboratory leaching values, or based on the 45  

results of a field or semi - field exposure study. It is important to consider different types of 46  

materials/uses which may show different leaching patterns. The duration of the field -  or 47  

sem i- field study should reflect the exposure situation and enable an extrapolation to the 48  

service life of the treated article. For polymers, it has to be taken into account that leaching 49  

rates can vary quite significantly depending on the type of polymer (e.g . polyethylene 50  

leaches less than polyamide, etc.), the type of application (incorporation or coating) and of 51  

the use (a regularly washed textiles leaches much more than a kitchen worktop). For wood 52  

preservatives, guidance on extrapolation of leaching rates  for life time calculations can be 53  

http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
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found in óESD for PT 8: Revised Emission Scenario Document for Wood Preservativesô (OECD 1 

series No 2, 2013) available at http://echa.europa.eu/guidance -documents/guidance -on -2 

biocides - legislation/emission -scenario -documents .  3 

No reliable method exists to predict the leaching rate based on physico -chemical properties 4 

of the active substance and therefore leac hing studies are normally required. In general a 5 

tiered approach should be followed:  6 

¶ Tier 1: worst -case assumption where 50 % of the active substance is assumed to 7 

leach after a n initial time period of 30 days and 100% of the active substance is 8 

assumed  to leach after a  given longer time  period . The longer time period (equal 9 

to the life time )  can vary  and depends on the PT and use of the treated article. 10  

Default values for the life time of a number of  consumer articles are given in the 11  

PT specific ESDs or additional PT related documents (see  section  2.3.3.3.1 ) .  12  

¶ Tier 2: validated laboratory leaching test. The uncertainty of using a laboratory 13  

test to predict environmental concentr ations should be addressed by using an 14  

assessment factor.  15  

¶ Tier 3: semi - field tests or monitoring studies.  16  

For some PTs like e.g. PT 2, 4, 7, 9, and 10, the biocidal product is often added as a master 17  

batch to a polymer. The polymer may subsequently be applied to a surface and/or 18  

incorporated into a matrix from which leaching of the active substance(s) will take place. As 19  

these surfaces/matrices may have many different characteristics, it is important to take into 20  

account data for the lea ching behaviour for different types of surfaces/matrices which is 21  

likely to cover the worst -case leaching behaviour.  22  

The emissions during service life are considered to be diffuse emissions that usually cause 23  

exposure on a regional scale. In some cases, ho wever, local exposure scenarios should also 24  

be considered. Examples of local scenarios are e.g. wood preservatives or other substances 25  

leaching from construction materials, as described in the ESDs for PT 8, 10 and in the 26  

óGuidance note on leaching rate estimations for substances used in biocidal products in PT 27  

07, 09 and 10 of 2010 (endorsed at the 36 th  CA meeting). The document is available on 28  

ECHA website at http://echa.europa.eu/guidance -documents/guidance -on -biocides -29  

legislation/biocidal -products -directive  under ñAdditional guidance on specific issuesò.  30  

Laboratory and semi field leaching test methods for PT 7, 9 and 10 are further provi ded in 31  

the TAB (chapter 2.4.1).  32  

Emissions of the diffuse/wide dispersive type have to be summed up in an aggregated 33  

exposure scenario. Possible environmental emissions from articles treated with the same 34  

active substance should be summed up. Exposure categ ories, i.e. uses with the same 35  

emission pattern, can be helpful to simplify the aggregated exposure assessment.  36  

Exposure from the waste stage of the treated articles should also be taken into account, if 37  

relevant. For this, please consult Guidance on information requirements and chemical safety 38  

assessment. Chapter R.15: Consumer exposure estimation and Chapter R.16: 39  

Environmental exposure estimation ) available at ( http://echa.europa.eu/guidance -40  

documents/guidance -on - information - requirements -and -chemical -safety -assessment ).  41  

Further guidance and documents related to emission estimation from treated 42  

articles:  43  

¶ óReport of the leachi ng workshop assessing leaching from treated wood to the 44  

environmentô available at http://echa.europa.eu/guidance -documents/guidance -45  

on -bio cides - legislation/emission -scenario -documents  under óProduct Type 8. Wood 46  

preservativesô. 47  

¶ OECD 313:2007: Estimation of Emissions from Preservative -Treated Wood to the 48  

Environment: Laboratory Method  for Wooden Commodities That Are Not Covered 49  

And Are In Contact with Fresh Water or Seawater.  50  

¶ CEN/TS 15119 -2:2012  Durability of Wood and Wood -Based Products, 51  

Determination of Emissions from Preservative Treated Wood to the Environment -  52  

http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/biocidal-products-directive
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/biocidal-products-directive
http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
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Part 2: Wooden Commodities Exposed in Use Class 4 or 5 (In Contact with the 1 

Ground, Fresh Water or Sea Water) -  Laboratory Method. CEN/TC 38: 2012. CEN -2 

CENELEC Management Centre, Brussels; 2007.   3 

¶ OECD Test Guideline 107: Preservative -  Treated wood to the environment: Fo r 4 

wood held in storage after treatment and for wooden commodities that are not 5 

covered and are not in contact with ground (OECD, 2009) available at 6 

http://echa.europa.eu/guidance -documents/guidance -on -biocides -7 

legislation/emission -scenario -documents  under óProduct Type 8. Wood 8 

preservativesô. 9 

¶ OECD Series on Emission Scenario Documents, Number 3: Emission Scenario 10  

Document on plastic additive s. (2004, revised in 2009)  available at 11  

http://www.oecd.org/chemicalsafety/risk -12  

assessment/emissionscenariodocuments.htm   13  

¶ OECD Series on Emission Scenario Documents, Number 19: Complementing 14  

Guideline for Writing ESDs: The Life -Cycle Step "service - life" (2008) available at  15  

http://www. oecd.org/chemicalsafety/risk -16  

assessment/emissionscenariodocuments.htm   17  

¶ CEN/TR 16663 : 2014   Determination of emissions from preservative treated 18  

wood in the environment  -   wooden commodities exposed in Use Class 3 (Not 19  

covered, not in contact with ground ) ï Semi - field method  20  

¶ BAM Guidance on a laboratory leaching test method for materials that are treated 21  

with biocides for PT 7, 9, 10 (2015) , available in TAB v1.2, entry ENV 23  22  

¶ BAM Guidance on a semi - field test method for materials that are treated with 23  

biocides for PT 7, 9, 10 (2015) , available in T AB v1.2, entry ENV 23  24  

2.3.4  Characterisation of the environmental compartments  25  

In this section, the following parameters are derived:  26  

¶ definition of the standard environmental char acteristics ( Table 3 );  27  

¶ bulk densities for soil, sediment, and suspended matter.  28  

For the derivation of PECs a standardised generic environment needs to be defined since the 29  

general aim is to obtain conclusions regarding risks of the substance at EU level. T he 30  

characteristics of the real environment will, obviously, vary in time and space. In Table 3 , 31  

average or typical default values are given for the parameters characterising the 32  

environmental compartments. The standard assessment needs to be performed with  the 33  

defaults, as given in Table  3 . When more specific information is available on the location of 34  

the emission sources, this information can be applied in refinement of the PEC by deviating 35  

from the parameters of Table  3 .  36  

Several other generic environment al characteristics, mainly relevant for the derivation of 37  

regional PEC (e.g. the sizes of the environmental compartments, mass transfer coefficients) 38  

are given in  section  2.3.7.7  (Tables 11 - 13 ) of this guidance.  39  

 40  

 41  

 42  

 43  

 44  

 45  

 46  

 47  

http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
http://www.oecd.org/chemicalsafety/risk-assessment/emissionscenariodocuments.htm
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Parameter  Symbol  Unit  Value  

General  

Density of the solid phase  RHOsolid  [kg solid
.m solid

-3]  2,500  

Density of the water phase  RHOwater  [kg water
.m water

-3]  1000  

Density of air  RHOair  [kg air
.m air

-3]  1.3  

Temperature (12 C̄) TEMP [K]  285  

Surface water  

Concentration of suspended matter (dry weight)  SUSPwater  [mg solid
. lwater

-1]  15  

Suspended matter  

Bulk density of (wet) suspended matter  RHOsusp  [kg .m -3]  1,150  

Volume fraction solids in susp. matter  Fsolid, susp  [m solid
3.m susp

-3]  0.1  

Volume fraction water in susp. matter  Fwater, susp  [m water
3.m susp

-3]  0.9  

Weight  fraction organic carbon in susp. solids  Foc, susp  [kg oc
.kg solid

-1]  0.1  

Sediment  

Bulk density of (wet) sediment  RHOsed  [kg .m -3]  1,300  

Volume fraction solids in sediment  Fsolid, sed  [m solid
3.m sed

-3]  0.2  

Volume fraction water in sediment  Fwater, sed  [m water
3.m sed

-3]  0.8  

Weight fraction organic carbon sediment solids  Foc, sed  [kg oc
.kg solid

-1]  0.05  

Soil  

Bulk density of (wet) soil  RHOsoil  [kg .m -3]  1,700  

Volume fraction solids in soil  Fsolid, soil  [m solid
3.m soil

-3]  0.6  

Volume fraction water in soil  Fwater, soil  [m water
3.m soil

-3]  0.2  

Volume fraction air in soil  Fair, soil  [m air
3.m soil

-3]  0.2  

Weight fraction organic carbon in soil solids  Foc, soil  [kg oc
.kg solid

-1]  0.02  

Weight fraction organic matter in soil solids  Fom, soil  [kg om
.kg solid

-1]  0.034  

 1 

 2 

Transfer from wet weight to dry weight  3 

 4 

The densities of soil and suspended matter provided in the Table 3 are expressed in wet 5 

weight, they can be recalculated into dry weight as follows:   6 

The conversion factors for soil and sediment are derived from the compartment definition in 7 

phas es. The conversion to dry weight can also be used for entering toxicity data.  8 

 9 

RHOsolidFsolid

RHO
 = CONV

soil

soil
soil

Ö
 

 

Equation 18 

 10  

RHOsolidFsolid

RHO
 = CONV

susp

susp

susp
Ö

 

 

Equation 19 

 11  

 12  

 13  

 14  

 15  

 16  

 17  

Table 3 : Definition of the standard environmental characteristics  
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Input  1 

 2 

RHOsoil  wet bulk density of soil  [kg wwt .m -3]  Oc 3 

Fsolid soil  volume fraction of solids in soil  [m 3.m -3]  D 4 

RHOsusp  wet bulk density of suspended matter  [kg wwt .m -3]  Oc 5 

Fsolid susp  volume fraction of solids in suspended matter  [m 3.m -3]  D 6 

RHOsolid  density of solid phase  [kg.m -3]  D 7 

 8 

 9 

Output  10  

 11  

CONVsoil  conversion factor for soil concentrations: wwt to dwt        [kg wwt .kg dwt
-1]  Oc 12  

CONVsusp         conversion factor for suspended matter conc.: wwt to dwt  [kg wwt .kg dwt
-1]  Oc 13  

 14  

Each of the compartments soil, sediment, and suspended matter is described as consisting 15  

of three phases: air (only relevant in soil), solids, and water. The bulk density of each 16  

compartment is thus defined by the fraction and bulk density of each phase. Both the 17  

fractions solids and water, and the total bulk density  are used in subsequent calculations. 18  

This implies that the bulk density of a compartment cannot be changed independently of the 19  

fractions of the separate phases and vice versa.  20  

The bulk densities of the compartments soil, sediment, and suspended matter are defined 21  

by the fractions of the separate phases:  22  

{ }susp  sed,soil, comp with

RHOairFairRHOwaterFwaterRHOsolidFsolidRHO compcompcompcomp

Í

++= ¶¶¶    

 

 

Equation 20 

Application of the formulas above for the values mentioned leads to the following bulk 23  

densities of each standard environmental compartment, provided in Table 3 above.  24  

 25  

When deriving the bulk density of different environmental compartments care should be 26  

taken to ensure that the expression of exposure and effect concentrations is consistent for 27  

both (for example always comparing PEC values in dry weight with PNEC values in dry 28  

weight or use the corresponding wet weight values for both).  29  

2.3.5  Partition coefficien ts  30  

In this section, the following processes are described:  31  

¶ fraction of substance in air associated with aerosol;  32  

¶ partitioning between air and water;  33  

¶ partitioning between solids and water in soil, sediment and suspended matter.  34  

Transport and transformation (ñfateò) describe the distribution of a substance in the 35  

environment, or in organisms, and its changes with time (in concentration, chemical form, 36  

etc.). Since measured data on fate processes for different compartments are usua lly not 37  

available, they must be extrapolated from the primary data listed in section 2.3.2  of this 38  

guidance . This section describes the derivation of the partitioni ng processes between air -39  

aerosol, air -water, and solids -water in the various compartments.  40  

It should be noted that for ionising substances, partitioning behaviour between air -water 41  

and solids -water is dependent on the pH of the environment. Section 4.5 .3  of this 42  

guidance  gives more specific guidance for the assessment of these compounds.  43  

Fate estimates based on ñpartitioningò are limited to distribution of a substance in molecular 44  

form. For substances that also will be distributed in the environment as particles (caused by 45  
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abrasion/weathering of anthropogenic materials) extrapolation based on partitioning may 1 

not be relevant. In such a case the partitioning method may  underestimate exposure of soil 2 

and sediment environments and overestimate the exposure of water. If the particle size is 3 

small also air distribution may occur, at least in the local perspective. There are no 4 

estimation methods available for particle distr ibution so this has to be dealt with on a case -5 

by -case basis.  6 

2.3.5.1  Adsorption to aerosol particles  7 

The fraction of the substance associated with aerosol particles can be estimated on the 8 

basis of the substance's vapour pressure, according to Junge (1977). In  this equation, the 9 

sub -cooled liquid vapour pressure should be used.  10  

aer
aer

aer

Fass  =  
CONjunge  SURF

VP +  CONjunge  SURF

¶

¶

 
 

Equation 21 

 11  

Explanation of symbols  12  

CONjunge  constant of Junge equation  [Pa .m]  *  

SURFaer  surface area of aerosol particles  [m 2.m -3]  *  

VP vapour pressure  [Pa]  data set  

Fass, aer  
fraction of the substance associated with 

aerosol particles  
[ - ]   

 13  
* as a default the product of CONjunge and SURF aer is set to 10 -4 Pa (Van de Meent, 1993; Heijna -Merkus and Hof, 14  
1993).  15  
 16  

Alternatively the octanol -air partition coefficient could be used as described by Finizio et al. 17  

(1997).  18  

For solids, a correction of the vapour pressure is required to derive the sub -cooled liquid 19  

vapour pressure ( Mackay, 1991; van Noort, 2004):  20  

 21  

e

VP
 = VPL

)
T

T
-( 6.79 melt1Ö  

 

Equation 22 

Explanation of symbols  22  

T environmental temperature  [K]  285  

Tmelt  melting point of substance  [K]  data set  

VPL sub -cooled liquid vapour pressure  [Pa]   

VP vapour pressure   [Pa]  data set  

 23  

2.3.5.2  Volatilisation  24  

The transfer of a substance from the aqueous phase to the gas phase (e.g. stripping in the 25  

aeration tank of a STP, volatilisation from surface water) is estimated by means of its 26  

Henry's law constant. If the value is not available in the input data set, the required Henry's 27  

Law constant and the Kair -water (also known as the ñdimensionlessò Henry's law constant) 28  

can be estimated from the ratio of the vapour pressure to the water solubility , both 29  
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expressed at T env , which is the temperature of the environmental compartment of interest . 1 

For water miscible compounds direct measurement of the Henryôs law constant is 2 

recommended (see also REACH Guidance on information requirements and chemical safe ty 3 

assessment Chapter R.7a: Endpoint specific guidance, Appendix R.7.1 -1 = Henryôs law 4 

constant and evaporation rate).  If an experimentally determined Henryôs law constant is 5 

available, it can be corrected for temperature using  Equation 23 15 .  6 

)(T

 )(T
)(

env

env

S

 MVP
 = TH env

Ö

 

 

Equation 23 

 

 7 

env

env
water-air

T  R

TH
 = K

Ö

)(

 

 

Equation 24 

 8 

ὌὝ (Ὕ ϽὩ
vaporsolut

Ͻ
testenv     

 

Equation 25 

Explanation of symbols  9 

VP(T env )  
vapour pressure at the environmental 

temperature  
[Pa]  Equation 2  

M molecular weight  [g  . mol -1]  
data set  

 

S(T env )  
solubility at the environmental 

temperature  [mg  . l -1]  
data set  

 

R gas constant   [Pa  . m 3 .  mol -1 .  k -1]  
8.314  

 

Tenv  
environmental temperature (scale -

dependent)  
[K]  285  

Ttest  
temperature of the measured 

experimental Henryôs law constant 
[K]  data set  

H(T env )  
Henry's law constant  at the 

environmental temperature  [Pa  . m 3 .  mol -1]   

H(T test )  
Henry's law constant  at the test 

temperature  [Pa  . m 3 .  mol -1]  
 

data set  

Kair -water  air -water partition  coefficient  
[ - ]  

 
 

H0vapor  enthalpy of vapourisation  [J  . mol -1]  5·10 4 

H0solut  enthalpy of solution  [J  . mol -1]  1·10 4 

 10  

If no reliable data for vapour pressure and/or solubility can be obtained with the present 11  

OECD guidelines, QSARs are available, but are not addressed in this guidance. For further 12  

information please refer to Guidance on information requirements and chemic al safety 13  

assessment Chapter R.6: QSARs and grouping of chemicals  14  

(http://echa.europa.eu/guidance -documents/guidance -on - information - requirements -and -15  

chemical -safety -assessment ) . 16  

2.3.5.3  Adsorption/desorption  17  

In addition to volatilisation, adsorption to solid surfaces is the main partitioning process that 18  

drives distribution in soil, surface waters, and sediments. The adsorption of a substance  to 19  

                                           
15  It is noted that temperature correction in EUSES is implemented in a slightly different way 
(parameters first converted to 25°C and then to the temperature of environmental compartment of 
interest), but for the local compartment, r esults are identical to the routine given here.  

http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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soil, sediment, suspended matter and sludge can be obtained or estimated from:  1 

¶ Koc measured in a screening test on adsorption/desorption (EC method C.18/OECD 2 

Test Guideline 106)  3 

¶ Koc estimated by the HPLC  method (EC method C.19/OECD Test Guideline 121);   4 

¶ column leaching study (OECD 312);  5 

¶ lysimeter studies/Field leaching studies (OECD Test Guideline 22);  6 

¶ adsorption control within an inherent biodegradability test;  7 

¶ if no K oc is available, it may be estimated from K ow  "(for metabolites or substances 8 

for which a K oc is technically impossible to derive)).  9 

It should be noted that for surfactants the octanol/water partition coefficient (K ow) is 10  

experimentally difficult to determine and this parameter may not be sufficientl y descriptive 11  

of surface activity or adsorption/desorption (surfactant behaviour).  12  

If no measured data are available for a specific adsorbing material, it is assumed that all 13  

adsorption can be related to the organic matter of the medium, via standardisation to K oc 14  

(this is only valid for non - ionic substances) based on the organic carbon content of different 15  

media (e.g. soil, sediment, suspended matter, sewage sludge). For organic, non - ionic 16  

substances, K oc can be estimated from K ow  as outlined  in Guidance on information 17  

requirements and chemical safety assessment Chapter R.6: QSARs and grouping of 18  

chemicals  available at http://echa.europa.eu/guidance -documents/guidance -on -19  

information - requirements -and -chemical -safety -assessment . The  equation for ñnon-20  

hydrophobicò substances is preferred as default. For specific groups of substances, other 21  

QSARs are given in Chapter R.6. For ionic substances, a measured adsorption coefficient is 22  

needed, or it may be possible to first investigate how significant the value might be by using 23  

a high value of K oc in the assessment. Cationic substances are generally known to adsorb 24  

strongly.  25  

For wa ter soluble, highly adsorptive substances the use of K ow  as input into SimpleTreat 26  

may lead to an overestimation of the aquatic exposure concentration. SimpleTreat will 27  

predict a low elimination on the basis of the log K ow  (and small Henryôs law constant),  while 28  

adsorption onto sludge may be a significant elimination mechanism for these substances. 29  

For those substances either a K oc experimentally determined in activated sludge with 30  

measured organic carbon content or the approach described in the following s hould be used.  31  

In the absence of better adsorption/desorption data, the Zahn -Wellens elimination level can 32  

be used as an estimate of the extent of adsorption to sludge. The 3h value is recommended. 33  

For slowly adsorbing substances, consideration shoul d be given to the hydraulic retention 34  

time in the aeration tank of the  STP (default is 6.8 h  in SimpleTreat 3.1 ). Values beyond 35  

24  h would not normally be used. Where data are not available for adsorption up to 24  h, 36  

data from time scales beyond this can only be used if adsorption is the only removal 37  

mechanism, with an upper limit of 7 d.  38  

The solid -water partition coefficient (K p) in each compartment (soil, sediment, suspended 39  

matter) can be calculated from the K oc value, and the fraction of organic carbon in the  40  

compartment. Initially, the fraction of organic carbon in the standard environment should be 41  

used, as given in Table 3 .  42  

 43  

comp compKp  =  Foc   Koc      with comp  soil , sed , susp¶ Í{ }  Equation 26 

Explanation of symbols  44  

Koc partition coefficient organic carbon -water  [l .kg -1]  data set  

Foc, comp  
weight fraction of organic carbon in compartment 

comp  [kg .kg -1]  Table 3  

http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
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Kp, susp  
partition coefficient solid -water in suspended 

matter  [l .kg -1]   

Kp, sed  partition coefficient solid -water in sediment  [l .kg -1]   

Kp, soil  partition coefficient solid -water in soil  [l .kg -1]   

 1 

In all cases, i.e. less or more than three measurements of K oc for parent and major 2 

metabolites are available for neutral, organic, non - ionised substances  from a range of 3 

contrasting test systems , within a specific compartment (e.g. different soils or sediments 4 

respectively) , it is recom mended to use the geometric  mean  value  in calculations. This is 5 

recommended to account for the variability in Koc values and is based on the assumption 6 

that the underlying populations typically follow a log -normal distribution. Note that  such an 7 

approach would not be appropriate when the partition coefficient was dependent on system 8 

properties other than organic carbon content (e.g. when pH dependent partitioning is 9 

observed). In those cases the guidance provided in section 2.3.2  should be considered. Kp 10  

is expressed as the concentration of the substance sorbed to solids (in mg chem
.kg solid

-1) 11  

divided by the concentration dissolved in (pore )water (mg chem
. lwater

-1). The  dimensionless 12  

form of K p, or the total compartment -water partition  coefficient in (mg .m comp
-3)/(mg .m water

-13  
3), can be derived from the definition of the compartment  in multiple  phases  (i.e. solid, 14  

water and air fraction s in soil; solid and water fractio ns in suspended matter and sediment) :  15  

 16  

 sed} , susp ,{soil  comp with

 

   RHOsolid  
1000

Kp
  Fsolid + Fwater + K  Fair = K

 

Cporew

Ctotal
 = K

comp

compcompwater-aircompwater-comp

comp

comp

water-comp

Í

¶¶¶

 

 

 

 

Equation 27 

 

Explanation of symbols  17  

Fwater, 

comp  
fraction water in compartment comp  [m water

3 .  m -3]  Table 3  

Fsolid, comp  fraction solids in compartment comp  [m 3 .  m -3]  Table 3  

Fair, comp  
fraction air in compartment comp  

(only relevant for soil)  [m air
3 .  m -3]  Table 3  

RHOsolid  density of the solid phase  [kg dwt  .  m - 3]  Table 3  

Kp,comp  solids -water part. coeff. in compartment comp  [l  .  kg -1]  Equation 26  

Kair -water  air -water partition  coefficient  [ - ]  Equation 24  

Ksoil -water  soil -water partition  coefficient  [m 3 .  m -3]   

Ksusp -water  suspended matter -water partition  coefficient  [m 3 .  m -3]   

Ksed -water  sediment -water partition  coefficient  [m 3 .  m -3]   

 18  

2.3.6  Abiotic and biotic degradation rates  19  

In this section, the following processes are described:  20  

¶ hydrolysis in surface water;  21  

¶ photolysis in surface water and in the atmosphere;  22  
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¶ biodegradation in the sewage treatment plant;  1 

¶ biodegradation in the environmental compartments (surface water, soil, sediment).  2 

Transport and transformation (ñfateò) describe the distribution of a substance in the 3 

environment, or in organisms, and its changes with time (in concentration, chemical form, 4 

etc.), thus includin g both biotic and abiotic transformation processes. In general, the 5 

assessment of degradation processes should be based on data, which reflect the 6 

environmental conditions as realistically as possible. Data from studies where degradation 7 

rates are measured  under conditions that simulate the conditions in various environmental 8 

compartments are preferred. The applicability of such data should, however, be judged in 9 

the light of any other degradation data including results from screening tests. Most emphasis 10  

is put on the simulation test results but in the absence of simulation test data, degradation 11  

rates and half - lives have to be estimated from screening test data. The rates of degradation 12  

of a substance in the environment are determined by a combination of s ubstance -specific 13  

properties and environmental conditions.  14  

For substances where a range of degradation data is available, the use of average input 15  

parameters (artithmetic mean, median or geometric mean) is recommended.  16  

Please refer also to FOCUS (2006) Gu idance Document on Estimating Persistence and 17  

Degradation Kinetics from Environmental Fate Studies on Pesticides in EU Registration 18  

(Sanco/10058/2005) and FOCUS (2011), Generic guidance for Estimating Persistence and 19  

Degradation Kinetics from Environmental  Fate Studies on Pesticides in EU Registration . 20  

In this section, methods for derivation of degradation rate constants are described for 21  

abiotic degradation (hydrolysis and photolysis) and biotic degradation (in soil, sediment, 22  

water, and sewage treatment).  For hydrolysis and photolysis, only primary degradation is 23  

measured.  24  

In general, risk assessment focuses on the parent compound. If relevant metabolites or 25  

transformation products are formed, the risk assessment should include these. It is possible 26  

that the rate of reaction is such that only the resulting products need to be considered, or in 27  

intermediate cases both the substance and the degradation products will require 28  

consideration. It is important to have information about which chemical species were 29  

responsible for any effects that were observed in the aquatic toxicity studies.  30  

Where substances degrade by complex interaction mechanisms, for example abiotic 31  

degradation followed by biodegradation, and where there are no internationally recognised 32  

protoc ols for simulation tests, the use of relevant field data could be considered provided 33  

that the kinetics of full mineralisation or formation of possible metabolites have been 34  

determined.  35  

2.3.6.1  Hydrolysis  36  

Values for the half - life (DT 50) of a hydrolysable substance  can be converted to degradation 37  

rate constants, which may be used in the models for calculating the PEC, if not already 38  

covered by results on biodegradation. The results of a ready biodegradability study will 39  

show whether or not the hydrolysis products ar e themselves biodegradable. Similarly, for 40  

substances where DT 50  is less than 12 hours, environmental effects are likely to be 41  

attributed to the hydrolysis products rather than to the parent substance itself. These 42  

effects should also be assessed. QSAR met hods are available for certain groups of 43  

substances, e.g. the EPIWIN program (US EPA, 2002) and  other methods described in 44  

Guidance on information requirements and chemical safety assessment Chapter R.6: QSARs 45  

and grouping of chemicals .  46  

For many substances , the rate of hydrolysis will be heavily dependent on the specific 47  

environmental pH and temperature and in the case of soil, also moisture content. For risk 48  

assessment purposes for fresh water, sediment and soil, a pH of 7 and a temperature of 49  

12  °C (285  K) will normally be established which conform to the standard environmental 50  

parameters of Table 3 . However, for some substances, it may be necessary to assume a 51  

different pH and temperature to fully reflect the potential of the substance to cause adverse 52  
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ef fects. This may be of particular importance where the hydrolysis profile shows significantly 1 

different rates of hydrolysis over the range pH 4 -  9 and the relevant toxicity is known to be 2 

specifically caused by either the stable parent substance or a hydro lysis product.  3 

Rates of hydrolysis always increase with increasing temperature. When hydrolysis half - lives 4 

have been determined in standard tests, they should be recalculated to reflect an average 5 

EU outdoor temperature by the equation:  6 

 7 

))(08.0()(50)(50 XTetDTCXDT -ÖÖ=¯  Equation 28 

 

where X = 12 °C for fresh water and 9 °C for seawater. Note that this equation for the 8 

correction of DT 50  values for temperature also applies to other degradation data . 9 

When it is documented for a specific substance that the typical pH of the environmental 10  

compartment to be assessed also affects the hydrolysis rate in addition to temperature, the 11  

most relevant hydrolysis rate should be taken or extrapolated from the results of the 12  

standard test in different pH values. Thereafter the temperature correction is to be applied, 13  

where relevant.  14  

When the use of an alternative pH will affect the environmental distribution and toxicity by 15  

changing the nature of the soluble species, for example with ionisable substance s, care 16  

should be taken to ensure that this is fully taken into account when making a final 17  

PEC/PNEC comparison.  18  

The half - life for hydrolysis (if known) can be converted to a pseudo first -order rate 19  

constant:  20  

water

water

khydr  =  
 

DT50hydr

ln 2
 

 

Equation 29 

Explanation of symbols  21  

DT50hydr water  half - lifetime for hydrolysis in surface water  [d]  data set  

khydr water  
first order rate constant for hydrolysis in surface 

water  
[d -1]   

 22  

2.3.6.2  Photolysis in water  23  

In the vast majority of surface water bodies  dissolved organic matter is responsible for 24  

intensive light attenuation. Thus photolysis processes are normally restricted to the upper 25  

zones of water bodies. Indirect processes like photo -sensitisation or reaction with oxygen 26  

transients ( 1O2, OH - radicals , ROO -radicals) may significantly contribute to the overall 27  

breakdown rate. Photochemical degradation processes in water may only become an 28  

important fate process for substances, which are persistent to other degradation processes 29  

(e.g. biodegradation and hydrolysis). The experimental determination of the quantum yield 30  

(OECD, 1992c) and the UV -absorption spectrum of the substance are prerequisites for 31  

estimat ing the rate of photodegradation in surface water. Due to high seasonal variation in 32  

light flux, pho tochemical degradation should only be based on average EU conditions. 33  

Methods to derive average degradation rates which can be used in t he model calculation of 34  

regional PEC are described in Zepp and Cline (1977) and Frank and Klöppfer (1989).  35  

The followin g aspects have to be considered when estimating the photochemical  36  

transformation in natural water bodies:  37  

¶ the intensity of the incident light depends on seasonal and geographic conditions and 38  

varies within wide ranges. For long - term considerations average values can be used 39  
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while for short - term exposure an unfavourable solar irradiance (winter season) 1 

should be chosen;  2 

¶ in most natural water bodies, the rate of photoreaction is affected by dissolved and 3 

suspended matter. Since the concentration of the substa nce under consideration is 4 

normally low compared to the concentration of e.g. dissolved humic acids, the 5 

natural constituents absorb by far the larger portion of the sunlight penetrating the 6 

water bodies.  7 

Using the standard parameters of the regional model  (i.e. a water depth of 3  m and a 8 

concentration of suspended matter of 15 mg/l), the reduction in light intensity is higher 9 

than 98% through the water column. Indirect (sensitised) photochemical reactions should 10  

only be included in the overall breakdown ra te of water bodies if there is clear evidence that 11  

this pathway is not of minor importance compared to other processes and its effectiveness 12  

can be quantified. For facilitating the complex calculation of phototransformation processes 13  

in natural waters comp uter programmes have been developed (e.g. ABIWAS by Frank and 14  

Klöppfer, 1989; GC -SOLAR by Zepp and Cline, 1977).  15  

In practice it will not be possible to easily demonstrate that photodegradation in water is 16  

significant in the environment. A value for the hal f- life for photolysis in water (if known) can 17  

be converted to a pseudo first -order rate constant:  18  

water

water

kphoto  =  
 

DT50photo

ln 2

 

 

Equation 30 

Explanation of symbols  19  

DT50photo water  half - lifetime for photolysis in surface water  [d]  data set  

kphoto water  first order rate constant for photolysis in surface water  [d -1]   

 20  

2.3.6.3  Photochemical reactions in the atmosphere  21  

Although for some substances direct photolysis may be an important breakdown process, 22  

the most effective elimination process in the troposphere for most substances results from 23  

reactions with photochemically generated species like OH radicals, ozone and ni trate 24  

radicals. The  specific first order degradation rate constant of a substance with OH - radicals 25  

(k OH in cm 3.molecule -1.s-1) can either be determined experimentally ( OECD, 1992c) or 26  

estimated by (Q)SAR -metho ds like AOPWIN (US EPA, 2012). By relating kOH to the average 27  

OH- radical concentration in the atmosphere, the pseudo - first order rate constant  in air is 28  

determined:  29  

ὯὨὩὫ Ὧ  Ͻ ὕὌὅὕὔὅ Ͻςτ Ͻσφππ Equation 31 

Explanation of symbols  30  

kOH 
specific degradation rate constant with OH -

radicals  [cm 3.molec -1.s-1]  data set  

OHCONCair  concentration of OH - radicals in atmosphere  [molec .cm -3]  5.10 5 *  

    

kdeg air  
pseudo first order rate constant for 

degradation in air  (24 -hour day)  
[d -1]   

*
The global annual average OH -radical concentration can be assumed to be 5.10 5 molecules.cm -3 (BUA, 31  

1992).  32  

Degradation in the atmosphere is an important process and it is essential to consider 33  

whether it can affect the outcome. Photodegradation data in the atmosphere must be  34  

evaluated with some care. Highly persistent substances may be reported as rapidly 35  

degraded in air under environmental conditions where the chemical could be in large 36  
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amounts in the gas phase. In the real environment, most of the substance may be 1 

associate d to particles or aerosol and the real atmospheric half - life could be orders of 2 

magnitude higher.  3 

2.3.6.4  Biodegradation in a sewage treatment plan t  4 

The assessment of biodegradability and/or removal in sewage treatment plants should 5 

preferably be based on results from tests simulating the conditions in treatment plants (e.g. 6 

OECD Test guideline 303 A).  For further guidance on use of STP simulation test results, see 7 

section 2.3.6.7  of  this guidance . 8 

The ready biodegradability tests that are used at the moment are aimed at measuring the 9 

ultimate biodegradability of a substance. They do not give a quantitative estimate of the 10  

removal percentage in a wastewater treatment plant. T herefore, in order to make use of the 11  

biodegradation test results that are available and requested in the present chemical 12  

legislation, it is necessary to assign rate constants to the results of the standard tests for 13  

use in STP -models. These constants are  based on a relatively limited number of empirical 14  

data. However, since direct measurements of degradation rates at environmentally relevant 15  

concentrations are often not available, a pragmatic solution to this problem has been found. 16  

For the purpose of mod elling a sewage treatment plant (STP), the rate constants of Table 4  17  

below were derived from the biodegradation screening tests. All constants in Table 4  have 18  

the  following prerequisites:  19  

¶ they are only used for the water -dissolved fraction of the substance. Partitioning 20  

between water and sludge phases should be calculated prior to the application of 21  

the rate constant;  22  

¶ sufficiently valid data from internationally standardised tests are preferred;  23  

Data from non -standardised tests and/or tests not per formed according to the principles of 24  

GLP may be used if expert judgement has confirmed them to be equivalent to results from 25  

the standardised degradation tests on which the calculation models, e.g. SimpleTreat, are 26  

based. The same applies to STP -measured data, i.e., in -situ influent/effluent 27  

measurements.  28  

If measured degradation rates for the STP are available  from a simulation test , they should 29  

be corrected to the environmental temperature of the standard  STP (288.15 K), using 30  

SimpleTreat . 31  

A water -sediment simulation study can be considered as an alternative to a STP simulation 32  

test. The resulting DT 50  value (biodegradation in water phase, not dissipation) from this test 33  

can be used as a worst - case value f or degradation in the STP.  34  

The opposite is not acceptable, i.e. using the DT 50  value from a STP simulation test as a 35  

substitute for degradation in a water -sediment system.  36  

Test result  Rate constant k.(h - 1)  

Readily biodegradable  b) 1 

Readily, but failing 10 -d window b)  0.3  

Inherently biodegradable, fulfilling specific criteria c) 0.1  

Inherently biodegradable, not fulfilling specific criteria c)   0 

Not biodegradable  0 

 37  

 Notes on Table 4 : 

a)  For use in STP models , these rate constants do not need to be corrected for different 

environmental temperatures as they are generic values.  

Table 4 : Elimination in sewage treatment plants: Extrapolation from test results 

to rate constants in STP model (SimpleTreat)  a)  
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b )  Ready biodegradability testing (28 d) e.g. accordin g to OECD test guidelines 301 A -F. 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

Ready biodegradability tests are screening tests for identifying substances that, based on general 
experience, are assumed to undergo rapid and ultimate biodegradation in the aerobic 
environment. However, a negative result does not necessarily mean that the substance will not 

be biodegraded in, e.g., a sewage treatment plant.  

The degree of ultimate degradation may be followed by determination of the loss of dissolved 
organic carbon (DO C), the evolution of carbon dioxide or the amount of oxygen consumed. It is 

generally accepted that a substance is considered to be readily biodegradable if the substance 
fulfils the pass criteria of a test for ready biodegradability (cf. the Annex V metho ds or the OECD 
guidelines) which may include the concept of the 10 days time window as a simple kinetic 
criterion. All percentage biodegradation results refer to true biodegradation i.e. mineralisation 
excluding abiotic elimination processes (e.g. volatili sation, adsorption). This means that 
corresponding data in adequate control vessels must be generated during biodegradation 
testing. The test may be continued beyond 28 days if biodegradation has started but does not 

reach the required pass criteria for fi nal mineralisation: in this case however, the substance 

would not be regarded as being readily biodegradable. If the substance reaches the 
biodegradation pass levels within 28 days but not within the 10 -day time window, a 
biodegradation rate constant of 0. 3 h -1 is assumed. In case that only old ready biodegradation 
test results (i.e. tests executed prior to the introduction of the 10 days time window criterion and 
documenting only on the pass level) are available a rate constant of 0.3 h -1 should be applied  in 

case the pass level is reached. Based on weight of evidence (e.g. several old test results) a rate 
constant of 1 h -1 may be justified by expert judgement.  

If the substance is found to be not readily biodegradable, it is necessary to check whether it wa s 
inhibitory to microbial activity at the concentration used in the biodegradability test. If the 

substance is inhibitory, it may be re -tested at low, non - inhibitory concentrations in a test 
simulating the conditions in a sewage treatment plant. If appropr iate, re -testing in another more 
suitable ready biodegradability test may be considered. Re -testing in a modified ready 
biodegradability test at a much lower concentration (i.e. more than 10 times lower than 
prescribed) cannot generally be recommended beca use suitable simulation test methods are 
available.  

c)  

 

Inherent biodegradability testing (28d) e.g. according to OECD test guidelines 302 B -C. 

Inherent biodegradability tests are designed to assess whether the substance has any potential 

for biodegradation. A negative result will normally mean that non -biodegradability (persistence) 
should be assumed. A positive result, on the other hand, indicates that the substance will not 
persist indefinitely in the environment. In those cases where a more  accurate prediction of 
degradation kinetics in treatment plants is required, sewage treatment plant simulation tests 
should be conducted (OECD test guideline 303 A).  

In tests for inherent biodegradability, the test conditions  are designed to be more favou rable to 
the microorganisms in that the ratio of substance to cells is lower than in the ready tests and 
there is no requirement for the (bio)degradation to follow a time pattern as in the ready tests. 

Also, pre -exposure of the inoculum resulting in pre -adaptation of the microorganisms may be 
allowed. The time permitted for the study is limited to 28 days, but it may be continued for much 
longer; 6 months has been suggested as the maximum duration for the test. The results 
obtained in a test of more than 28  days are not comparable with those obtained in less than this 
period.  

Usually, more than 70% (bio)degradation within 28 days indicates that the substance is 

inherently biodegradable. However, extrapolation of the results of the inherent tests should be 
done with great caution because of the strongly favourable conditions for biodegradation that are 
present in these tests. Therefore, a substance that passes an inherent test should in principle be 
given a rate constant of zero.  

However, if it can be shown t hat:  

-  The elimination in the test can really be ascribed to biodegradation, and;  

-  No recalcitrant metabolites are formed, and;  

-  The adaptation time in the test is limited;  

then a rate constant of 0.1 h -1 in the STP -model can be used. These qualitative c riteria are 

transformed into the following more specific criteria that the different inherent biodegradation 
tests must fulfil:  
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Zahn -Wellens test: Pass level must be reached within 7 days, log -phase should be no longer 

than 3 days, and percentage removal i n the test before biodegradation occurs should be below 
15%.  

MITI - II test: Pass level must be reached within 14 days, log -phase should be no longer than 3 

days.  

No specific criteria have been developed for positive results in a SCAS test ( OECD test guideline 
302 A). A rate constant of 0 h -1 will be assigned to a substance, irrespective whether it passes 

this test or not.  

 1 

2.3.6.5  Biodegradation in surface water, sediment and soil  2 

The rate of biodegradation in surface water, soil and sediment is related to the structure 3 

and concentration of substances, microbial numbers, organic carbon content, and 4 

temperature. These properties vary spatially and an accurate estimate of the rate of 5 

biodegradation is very difficult even if laboratory or field data are availab le. Fate and 6 

exposure models normally assume the following simplifications:  7 

¶ the kinetics of biodegradation are pseudo - first order;  8 

¶ only the dissolved portion of the substance is available for biodegradation.  9 

In some circumstance specific information on biodegradability in water, sediment or soil 10  

may not be available. However any deviations from the core and PT -specific information 11  

requirements (see Guidance on the B iocidal Product Regulation : Volume IV Environ ment, 12  

Part A Information Requirements  available at http://echa.europa.eu/web/guest/guidance -13  

documents/guidance -on -biocides - legislation )  should be clearly ju stified. In these cases it 14  

may be justifiable that rate constants for these compartments have to be estimated from 15  

the results of standardised tests.  16  

In deeper sediment layers anaerobic conditions normally prevail. A prediction of anaerobic 17  

biodegradation from aerobic biodegradability is not possible.  18  

The assessment of biodegradation in surface waters, sediments and soil should, whenever 19  

possible, be based on results from tests simulating the conditions in the relevant 20  

environmental compartments.  21  

Temperatu re influences the activity of microorganisms and thus the biodegradation rate in 22  

the environment. When biodegradation rates or half - lives have been determined in 23  

simulation tests, it should be considered to recalculate the degradation rates obtained to 24  

ref lect an average EU o utdoor temper ature by  Equation 28 . When it is documented for a 25  

specific substance that a difference between the temperature employed in the test and the 26  

average outdoor temperature has no influence on the degradation half - lif e, no correction is 27  

needed.  28  

Surface water  29  

Use of simulation test results :  30  

Preference of simulation tests (e.g . OECD Test guideline 309  or 308 ) also applies to 31  

estimation of degradation half - life in surface waters. An assessment of the applicability of 32  

such  test results should always be conducted taking into account the prescribed standard 33  

conditions for surface waters applied in the risk assessment scenarios relative to the 34  

conditions employed in simulation tests .  35  

Use of screening test results :  36  

When results  from biodegradation tests simulating the conditions in surface waters are not 37  

available, the use of results from various screening tests may be considered. Table  5  gives 38  

a proposal for first order rate constants for surface water to be used in local and especially 39  

regional models, based on the results of screening tests for biodegradability. The proposal is 40  

based on general experience in relation to available data o n biodegradation half - lives in 41  

surface waters of readily and not readily biodegradable substances.  42  

The assigned degradation half - lives of an inherently biodegradable substance of 150 days in 43  

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-biocides-legislation
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-biocides-legislation
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surface water ( Table 5 )  and 300 ï 30,000 days in soil and sedimen t ( Table 6 )  will not 1 

affect the local concentration but only the predicted regional concentration, provided that 2 

the residence time of the substance is much larger than the assigned half - life (i.e. only for 3 

substances present in soil compartment and sedime nt).  4 

It is noted that the conditions in laboratory screening tests are very different from the 5 

conditions in various environmental compartments. The concentration of the test substance 6 

is several orders of magnitude greater in these screening tests than th e concentrations of 7 

xenobiotic substances generally occurring in the environment and thus the kinetic regimes 8 

are significantly different. The temperature is also higher in screening tests than those 9 

generally occurring in the environment. Furthermore the microbial biomass is normally 10  

lower under environmental conditions than those occurring in these screening tests, 11  

especially in the tests for inherent biodegradability. These factors are taken into account in 12  

the proposed degradation rates an d half - lives in Tables 5  and 6 .  13  

Test result  Rate constant k (d - 1)  Half - life (d)  

Readily biodegradable  4.7 .10 -2 15  

Readily, but failing 10 -d window b)  
1.4 .10 -2 50  

Inherently biodegradable c)  
4.7 .10 -3 150  

Not biodegradable  0 ¤ 

 14  

 Notes on Table 5 :  

a)  For use in exposure models these half - lives do not need to be corrected for different 

environmental temperatures.  

b)  The 10 -day time window concept does not apply to the MITI test. The value obtained in a 14 -d 

window is regarded as acceptable in the Closed Bottle method, if the number of bottles that 
would have been required to evaluate th e 10 -d window would cause the test to become too 
unwieldy.  

c)  Only those inherently degradable substances that fulfil the criteria described in note b) to Table 

6 above. The half - life of 150 days reflects a present "best expert judgement".  

 15  

The general experience is that a substance passing a test for ready biodegradability may 16  

under most environmental conditions be rapidly degraded and the estimated half - lives for 17  

such substances (cf. Table 5 ) should therefore be regarded as being in accorda nce with 18  

ñthe realistic worst-case concept ò. An OECD guidance document for classification of 19  

chemicals hazardous for the aquatic environment (OECD, 2001c)  contains a chapter on 20  

interpretation of degradation data. Even though this guidance relates to hazard  classification 21  

and not risk assessment, many of the considerations and interpretation principles may also 22  

apply in a risk assessment context. One difference is of course that in the risk assessment 23  

context not only a categorisation of the substance (i.e. a classification) is attempted, but 24  

instead an approximate half - life is estimated. Another difference is that for risk assessment, 25  

the availability of high quality test data is required in virtually all cases and further testing 26  

may therefore be required i n the case of low quality data.  27  

In distribution models, calculations are performed for compartments each consisting of 28  

homogeneous sub -compartments, i.e. surface water containing dissolved organic carbon 29  

and suspended matter, sediment containing porewater as well as a solid phase and soil 30  

containing air, porewater as well as a solid phase. Since it is assumed that no degradation 31  

takes place in the sorbed phase, the rate constant for the surface water, bulk sediment or 32  

soil in principle depends on the suspen ded matter/water, sediment/water or soil/water 33  

partition coefficient of the substance. With increasing hydrophobicity (sorption) of the 34  

Table 5 : First order rate constants and half - lives for biodegradation in surface 
water based on results of screening tests on biodegradability  a)  
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substance, the freely dissolved fraction present in the water phase available for degradation 1 

decreases, and therefore t he overall rate constant should also decrease. However, for 2 

surface waters the influence of sorption is already comprised in the degradation rates when 3 

they are determined for bulk water in simulation tests employing the same conditions as in 4 

the aquatic e nvironment. Neither is it needed to consider the influence of sorption processes 5 

when rate constants are established from screening test results due to the well -established 6 

practice to conclude on biodegradability in the environment from such data.  7 

If no a quatic simulation or screening test data are available, a degradation rate for surface 8 

water may be established from a result of a simulation test for soil biodegradation. A 9 

substance may be considered readily biodegradable  (but failing 10 -d window)  if it  is 10  

ultimately degraded within 28 days in soil with a half - life <16 days  (corresponding to >70% 11  

mineralization) , no pre -exposure has taken place and a realistic concentration has been 12  

employed (cf. OECD, 2000b ). In this case the respective default rate con stant according to 13  

Table 5  may be used. However, this has to be considered on a case -by -case basis.  14  

Soil and sediment:  15  

Use of simulation test results :   16  

Also for assessment of biodegradation in soil or sediment, data fr om relevant simulation 17  

tests (e.g. OECD Test guideline 307 and 308) are preferred. Of course these tests do not 18  

directly simulate the conditions in non -disturbed  soil or sediment. The measured half - life in 19  

water/sediment tests may be dependent on the relative volume of water and sediment 20  

employed in the test. However if up to three DT 50-values from different water - sediment or 21  

soil systems are available, the worst case value will be used whereas when more than three 22  

DT50- values for the respective compar tment are available then the geometric mean will be 23  

used.  24  

When such simulation test data are available, the applicability of the results from the tests 25  

should be evaluated on a case -by -case basis employing expert judgement when used in a 26  

risk assessment. F or field degradation/dissipation studies, where the compound might be 27  

lost not only because of actual degradation but also because of photolysis, volatilization, 28  

leaching or surface runoff, the significance of loss due to transport should be estimated 29  

based on known compound properties (e.g. Henryôs law constant, solubility or the Kow). If 30  

considerable losses to other compartments cannot be excluded, preference should be given 31  

to degradation data obtained under controlled laboratory conditions for the evalu ation of the 32  

substance´s persistence. Another possible approach for soil is that in case of a biphasic 33  

decline only the slow phase of this decline should be taken into account for estimating the 34  

half - life since this reflects the degradation in  the soil matrix rather than loss -processes at 35  

the soil surface . Information on how to address long term matrix degT 50  from field studies is 36  

further provided in the EFSA Journal 2014;12(5):3662 [67 pp.]  37  

(http://www.efsa.europa.eu/en/efsajournal/pub/3662 ) .   38  

Use of screening test results :   39  

When no data from tests simulating the conditions in soil or sediment are available, the use 40  

of screening test data may be considered. The guidance for use of such data is based on the 41  

general recognition that for substances with low K p values at present not enough empirical 42  

data is available to assume some sort of dependence of the soil biodegradation half - life on 43  

the solids/water partition coefficient. Nevertheless, for substances with high K p values there 44  

is evidence that some sort of K p dependence exists. Therefore , degradation half - life classes 45  

for (bulk) soil, partly based on K p,  are presented in Table 6 .  If a half - life from a surface -46  

water s imulation test is available it may, in a similar manner, form the basis for the 47  

establishment of a half - life in soil. The half - li fes indicated in the table are considered 48  

conservative.  49  

 50  

 51  

http://www.efsa.europa.eu/en/efsajournal/pub/3662
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Table 6 : Half - lives (days) for (bulk) s oil based on results from standardised 1 

biodegradation test results  2 

 3 

Kp, soil *  
[l.kg - 1]  

Readily 
biodegradable  

Readily 
biodegradable, 
failing 10 - d 
window  

Inherently 
biodegradable  

¢ 100  30  90  300  

>100, ¢ 1000  300  900  3,000  

>1000, ¢ 10,000  3,000  9,000  30,000  

etc.  etc.  etc.  etc.  

* Measured Kp, soil values are preferred, but if not available and assuming an EU standard soil 

these values correspond to log Kow values of 4.4 (Kp, soil = 100), 5.7 (Kp, soil = 1000), and 6.9 
(Kp, soil = 10,000) using the QSAR equations for Kp, soil as a function of Kow  

 4 

The following equation can be used to convert DT 50  to a rate constant for biodegradation in 5 

soil:  6 

      

soil

soil

kbio  =  
 

DT50bio

ln 2

 

 

Equation 32 

Explanation of symbols  7 

DT50bio soil  half - life for biodegradation in bulk soil  [d]  Table 6  
kbio soil  first order rate constant for degr. in 

bulk soil  

[d -1]   

 8 

The extrapolation of results from biodegradation tests to rate constants for sediment is 9 

problematic given the fact that sediment in general consists of a relatively thin oxic top 10  

layer and anoxic deeper layers. For the degradation in the anoxic layers a r ate constant of 11  

zero (infinite half - life) can be assumed unless specific information on degradation under 12  

anaerobic conditions is available. For the oxic zone, similar rate constants as the ones for 13  

soil can be assumed. For the present regional model, a 3 cm thick sediment compartment is 14  

assumed with aerobic conditions in the top 3 mm. The sediment compartment is assumed to 15  

be well mixed with respect to the substance concentration. This implies that the total half - life 16  

for the sediment compartment will be a  factor of ten higher than the half - life in soil. The 17  

degradation half - life for sediment is given by:  18  

      

Faer  
bioDT50

 
 = kbio sed

soil

sed ¶

2ln

 

 

Equation 33 

Explanation of symbols  19  

DT50, bio, soil  half - life for biodegradation in bulk soil  [d]  Table 6  

Faer, sed  fraction of the sediment compartment that is 

aerobic  
[m 3.m -3]  0.10  

kbio, sed  first order rate constant for degr. in bulk 
sediment  

[d -1]   

 20  

The remarks in the section on soil biodegradation regarding use of half - lives derived in 21  

surface water simulation tests may also apply for sediments.  22  
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2.3.6.6  Overall rate constant for degradation in surface water  1 

In surface water, the substance may be transformed through photolysis, hydrolysis, and 2 

biodegradation. For calculation of the regional PEC, the rate constants for these processes 3 

can be summed into one, overall degradation rate constant. It should be noted that 4 

different types of degradation (primary and ultimate) are added. This is done for modelling 5 

purposes only. It should be noted that mea surements on one degradation process might in 6 

fact already include the effects of other processes. For example, hydrolysis can occur under 7 

the conditions of a biodegradation test or a test of photodegradation, and so may already be 8 

comprised by the measure d rate from these tests. In order to add the rates of different 9 

processes, it should be determined that the processes occur in parallel and that their effects 10  

are not already included in the rates for other processes. If exclusion of hydrolysis from the 11  

ot her degradation rates cannot be confirmed its rate constant should be set to zero. The 12  

equation below relates to primary degradation. If the primary degradation is not the rate -13  

limiting step in the total degradation sequence and degradation products accumu late, then 14  

also the degradation product(s) formed in the particular process (e.g. hydrolysis) should be 15  

assessed. If this cannot be done or is not practical, the rate constant for the process should 16  

be set to zero.  17  

kdegwater  =  khydrwater  +  kphotowater  + kbiowater Equation 34 

Explanation of symbols  18  

khydr water  
first order rate constant for hydrolysis in surface 

water  
[d -1]  Equation 29  

kphoto water  
first order rate constant for photolysis in surface 

water  
[d -1]  Equation 30  

kbio water  
first order rate constant for biodegradation in 

surface water  
[d -1]  Table 5  

kdeg water  
total first order rate constant for degradation in 
surface water  

[d -1]   

 19  

2.3.6.7  Wastewater treatment  20  

In this section, the following parameters are derived:  21  

¶ emission from a sewage treatment plant to air;  22  

¶ concentration in sewage sludge;  23  

¶ concentration in effluent of a sewage treatment plant;  24  

¶ PEC for microorganisms in a sewage treatment plant.  25  

Elimi nation refers to the reduction in the concentration of substances in gaseous or aqueous 26  

discharges prior to their release to the environment. Elimination from the water phase may 27  

occur by physical as well as chemical or biochemical processes. In a sewage t reatment plant 28  

(STP), one of the main physical processes is settling of suspended matter which will also 29  

remove adsorbed material. Physical processes do not degrade a substance but transfer it 30  

from one phase to another e.g. from liquid to solid. In the cas e of volatile substances, the 31  

aeration process will enhance their removal from the water phase by  ñstrippingò them from 32  

the solid/liquid phases to the atmosphere. Substances may be removed from exhaust 33  

gaseous streams by scrubbing e.g. by adsorption on a s uitable material or by passing 34  

through a trapping solution.  35  

Wastewater treatment  36  

One of the critical questions to answer in determining the PEC for the aquatic environment 37  

is whether or not the substance will pass through a wastewater treatment plant and if yes, 38  

through which kind of treatment plant before being discharged into the env ironment. The 39  

situation in the Member States concerning percentage connection to sewage works is quite 40  
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diverse ( see Appendix 4 ) . The per centage connection rate across the Community is subject 1 

to improvement due to the implementation of Council Directive 91/271/EEC of 21 May 1991 2 

concerning the Urban Waste Water Treatment Directive (UWWTD, 91/271/EEC).  This 3 

directive requires Member States (via transposition into national legislation) to ensure that 4 

wastewater from all agglomerations of > 2,000 population equivalents is collected and 5 

treated minimally by secondary treatment. A figure of 90% connection to wastewater 6 

treatment is proposed for the regional standard environment ( see Appendix 4 ).  Article 6 7 

of the UWWTD allows Member States to declare non sensitive areas for which discharged 8 

wastewater from agglomerations between 10,000 and 150,000 population equivalents, 9 

which are located at the sea and from agglomerations between 2,000 and 10,000 10  

population equivalents located at estuaries does not have to be treated biologically but only 11  

mechanically (primary treatment).  12  

The situation with respect to wastewater treatmen t at industrial installations is less clear. It 13  

may be assumed that many of the larger industrial installations are either connected to a 14  

municipal wastewater treatment plant or have treatment facilities on site. In many cases, 15  

these treatment plants are n ot biological treatment plants but often physico -chemical 16  

treatment plants in which organic matter is flocculated by auxiliary agents e.g. by iron salts 17  

followed by a sedimentation process resulting in a reduction of organic matter measured as 18  

COD of about  25 -50%.  19  

In the present document, the above -described situation is taken into account as follows:  20  

¶ on a local scale, it is assumed that wastewater will pass through a STP before being 21  

discharged into the environment. Nevertheless, for the largest PEClocal i n surface 22  

water, it is necessary to determine an aquatic PEClocal assuming that no sewage 23  

treatment will take place. This value should be determined in addition to the normal 24  

PEC that assumes sewage treatment to flag for possible local problems (this 25  

PEC/PNEC ratio will not normally be used in risk characterisation). The 26  

alternative/additional PEC can be used to explore the possibility of environmental 27  

impact in regions or industrial sectors where percentage connection to sewage 28  

works is currently low, so a s to give indications to local authorities for needs of 29  

possible local risk reductions. The PEC without considering a STP - treatment will not 30  

be used in the exposure assessment, unless the substance considered has a specific 31  

use category where direct discha rge to water is widely practised;  32  

¶ for a standard regional scale environment (definition see section 2.3.7.1  of this 33  

guidance) it is assumed that 90% of the wastewater is treated in a biological STP 34  

and the remaining 10% released directly into surface waters (although mechanical 35  

treatment has some effect on eliminating organic matter, this is neglected because 36  

on the other hand stormwater overflows usually res ult in direct discharges to 37  

surface water even in the case of biological treatment. It is assumed that these two 38  

adverse effects compensate each other more or less with regard to the pollution of 39  

the environment).  40  

The degree of removal in a wastewater trea tment plant is determined by the physico -41  

chemical and biological properties of the substance (biodegradation, adsorption onto sludge, 42  

sedimentation of insoluble material, volatilisation) and the operating conditions of the plant. 43  

As the type and amount of data available on degree of removal may vary, the following 44  

order of preference should be considered:  45  

Measured data in full scale STP  46  

The percentage removal should preferably be based upon measured influent and effluent 47  

concentrations. As with measured data from the environment, the measured data from STPs 48  

should be assessed with respect to their adequacy and representativeness.  49  

Conside ration must be given to the fact that the effectiveness of elimination in treatment 50  

plants is quite variable and depends on operational conditions, such as retention time in the 51  

aeration tank, aeration intensity, influent concentration, age and adaptation of sludge, 52  

extent of utilisation, rainwater retention capacity, etc. The data may be used provided that 53  

certain minimum criteria have been met, e.g. the measurements have been carried out over 54  
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a longer period of time. Furthermore, consideration should be g iven to the fact that removal 1 

may be due to stripping or adsorption (not degradation). In case no mass balance study has 2 

been performed, the percentage of transport to air or sludge should be estimated by using 3 

EUSES or Simple Treat.  4 

Data from dedicated S TPs should be used with caution. For example, when measured data 5 

are available for highly adapted STPs on sites producing high volume site - limited 6 

intermediates, these data should only be used for the assessment of this specific use 7 

category of the substan ce.  8 

Simulation test data  9 

Simulation testing is the examination of the potential of a substance to biodegrade in a 10  

laboratory system designated to represent either the activated sludge -based aerobic 11  

treatment stage of a sewage tre atment plant or other envi ronmental situations, for example 12  

a river (see Guidance on the Biocidal Product Regulation: Volume IV Environment, Part A 13  

Information Requirements  available at  http://echa.europa.eu/web/guest/guidance -14  

documents/guidance -on -biocides - legislation ).  15  

There is insufficient information available on the applicability of elimination data from the 16  

laboratory test to the processes of a real sewage treatment plant. The results can be 17  

extrapolated to degradation in the real environment only if the concentratio ns that were 18  

used in the test are in the same order of magnitude as the concentrations that are to be 19  

expected in the real environment. If this is not the case, extrapolation can seriously 20  

overestimate the degradation rates especially when the extrapolatio n goes from high to low 21  

concentrations. If concentrations are in the same order of magnitude then the results of 22  

these tests can be used quantitatively to estimate the degree of removal of substances in a 23  

mechanical -biological STP.  24  

If a complete mass bala nce is determined, the fraction removed by adsorption and stripping 25  

should be used for the calculation of sludge and air concentrations. In case no mass balance 26  

study has been performed, the percentage of transport to air or sludge should be estimated 27  

usin g EUSES or Simple Treat.  28  

 29  

Modelling STP  30  

If there are no measured data available, the degree of removal can be estimated by means 31  

of a sewage treatment plant model using log K ow  (K oc or more specific partition coefficients 32  

can also be used;  see  section 2.3.5  of this guidance), Henry's law constant and the results 33  

of biodegradation tests as input parameters. However, it should be remembered that the 34  

distribution behaviour of transformation product s is not considered by this  approach. It is 35  

proposed to use in the screening phase of exposure assessment a revise d version of the 36  

sewage treatment plant model SimpleTreat (Struijs et al., 1991). This model is a multi -37  

compartment box model, calculating ste ady -state concentrations in  a sewage treatment 38  

Info - box 3 : EUSES  

EUSES is a decision -support tool which enables the user to calculate the risk for the 

environment. The TGD (2003) as well as finalised emission scenario documents for 

bioci des are inclu ded in EUSES 2.1.2. EUSES software  and a manual can be downloaded 

free of charge from https://ec.europa.eu/jrc/en/scientific - tool/european -union -system -

evaluation -substances  and can be run on a normal PC. EUSES can be used for the 

environmental exposure estimation with the release estimation from section 2.3.3.3  of 

this guidance. Beside  the release estimation, only a few data on substance properties are 

needed to calculate PECs. If the use of default exposure estimates do es not lead to a 

conclusion on the safe use, a refined assessment is possible , for example by including 

more specific information on releases and improved data on substance properties.  

Output : The output of EUSES consists of the predicted environmental concentrations 

(PECs) for en vironmental risk assessment. EUSES can prepare an electronic report of all 

the input and output data in a Word or Excel format.  

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-biocides-legislation
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-biocides-legislation
https://ec.europa.eu/jrc/en/scientific-tool/european-union-system-evaluation-substances
https://ec.europa.eu/jrc/en/scientific-tool/european-union-system-evaluation-substances
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plant, consisting of a primary settler, an aeration tank and a liqu id -solid separator. With 1 

SimpleTreat, the sewage treatment plant is modelled for an average size treatment plant 2 

based on aerobic degradation by active sludge, and consisting of 9 compartments (see 3 

Figure 6 ). Depending on the test results for ready and/or inherent biodegradability of a 4 

substance, specific first order biodegradation rate constants are assigned to the compou nd. 5 

An improved process  formulation for volatilisation from the aeration tank, which is also 6 

applicable to semi -volatile substances (Mikkelsen, 1995), has been incorporated in the 7 

revised version.  8 

Primary Settler Aeration Tank
Solid/Liquid

Separator
2

3

5

6

7

8

1

Air

Surroundings0

Advective Flow Dispersive Flow

Suspended solids Bottom sediment

biodegradation

4 9 9

 9 

 10  

For the purpose of modelling a n STP, the rate constants presented in Table 5  have been 11  

derived from the biodegradation screening tests.  12  

Typical characteristics of the standard sewage treatment plant are given in Table 7 on the 13  

next page . The amount of surplus sludge per person equivalent and the concentration of 14  

suspended matter in influent are taken from SimpleTreat (run at low loading rate).  15  

At a higher tier in the risk assessment process more specific information on the 16  

biodegradatio n behaviour of a substance may be available. In order to take this information 17  

into account a modified version of the SimpleTreat model may be used. In this version the 18  

following scenarios are optional:  19  

¶ temperature dependence of the biodegradation process;  20  

¶ degradation kinetics according to the Monod equation;  21  

¶ degradation of the substance in the adsorbed phase;  22  

¶ variation in the sludge retention time;  23  

¶ not considering a primary settler.  24  

 25  

 26  

 27  

 28  

Figure 6 : Schematic design  of the sewage treatment plant model Simple Treat  
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Parameter  Symbol  Unit  Value  

Capacity of the local STP  CAPACITYstp  [eq]  10,000  

Amount of wastewater per inhabitant *  WASTEWinhab  [l .d -1.eq -1]  200  

Surplus sludge per inhabitant  SURPLUSsludge  [kg .d -1.eq -1]  0.01 9 

Concentration susp. matter in influent  SUSPCONCinf  [kg .m -3]  0.45  

*  including rainwater  1 

Calculation of the STP influent concentration  2 

For local scale assessments, it is assumed that one point source is releasing its wastewater 3 

to one STP. The concentration  in the influent of the STP, i.e. the untreated wastewater, can 4 

be calculated from the local emission to wastewater and the influent flow to the STP. The 5 

influent flow equals the effluent discharge.  6 

    
EFFLUENT

  Elocal
 = Clocal

stp

water
inf

10
6

¶

 

 

Equation 35 

 

 7 

Explanation of symbols  8 

Elocal water  
local emission rate to (waste) water during 

episode  [kg .d -1]  Equation 5  

EFFLUENTstp  effluent discharge rate of STP  [l .d -1]  Equation 35  

Clocal inf  concentration in untreated wastewater  [mg .l -1]   

 9 

Calculation of the STP -effluent concentration  10  

The concentration of  the effluent of the STP is given by the fraction directed to effluent and 11  

the concentration in untreated wastewater as follows:  12  

 13  

Fstp  Clocal = Clocal waterinfeff ¶
 

Equation 36 

 14  

Explanation of symbols  15  

Clocal inf  concentration in untreated wa stewater  [mg .l -1]  Equation 35  

Fstp water  fraction of emission directed to water by STP  [ - ]  

Estimation by 

EUSES/Simple 

Treat  

Clocal eff  
concentration of substance in the STP 

effluent  [mg .l -1]   

 16  

If no specific data are known, EFFLUENT stp  should be based on an averaged wastewater flow 17  

of 200 l per capita per day for a population of 10,000 inhabitants (see Table 7 ):  18  

 19  

stp stpEFFLUENT  =  CAPACITY   WASTEWinhab¶
 

Equation 37 

 

 20  

Table 7 : Standard characteristics of a municipal sewage treatment plant  
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Explanation of symbols  1 

CAPACITYstp  capacity of the STP  [eq]  10000 (see Table 7 )  

WASTEWinhab  sewage flow per inhabitant  [l .d -1.eq -1]  200 (see Table 7 )  

EFFLUENTstp  effluent discharge rate of STP  [l .d -1]  2 x 10 6 

 2 

For calculating the PEC in surface water without sewage treatment, the fraction of the 3 

emission to wastewater, directed to effluent (F stp , water ) should be set to 1. The fractions to 4 

air and sludge (F stp , air  and F stp , sludge  resp. ) should be set to zero.  5 

 6 

Calculation of the emission to air from the STP  7 

The indirect emission from the STP to air i s given by the fraction of the emission to 8 

wastewater, which is directed to air:  9 

 10  

air air waterEstp  =  Fstp   Elocal¶  
Equation 38 

 

 11  

Explanation of symbols  12  

Fstp , air  fraction of the emission to air from STP  [ - ]  
Estimation by 

EUSES/Simple treat  

Elocal water  
local emission rate to (waste) water 

during emission episode  [kg .d -1]  

Equation 5  or the 

outcome of biocide 

ESDs with emission to 

STP 

Estp air  
local emission to air from STP during 

emission episode  [kg .d -1]   

 13  

Calculation of the STP sludge concentration  14  

The concentration in dry sewage sludge is calculated from the emission rate to water, 15  

the fraction of the emission sorbed to sludge and the rate of sewage sludge production:  16  

 17  

sludge

sludge water

C  =  
Fstp   Elocal   

SLUDGERATE

¶ ¶
610

 

 

Equation 39 

 

Explanation of symbols  18  

Elocal water  
local emission rate to water during 

episode  [kg  . d -1]  Equation 5  

Fstp sludge  
fraction of emission directed to sludge by 

STP 
[ - ]  

Estimation by 

EUSES/Simple 

treat  

SLUDGERATE rate of sewage sludge production  [kg  . d -1]  Equation 38  

Csludge  concentration in dry sewage sludge  [mg  . kg -1]   

Info - box 4 : Recommended method to calculate the concentration in the STP 

effluent  

The EUSES/Simp le Treat method should be used for calculating the fate and behaviour of 

a substance in the STP instead of the formerly used tables in Appendix II of TGD (2003).  
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The rate of sewage sludge production can be estimated from the outflows of primary a nd 1 

secondary sludge as follows:  2 

CAPACITY  udge SURPLUSsl+EFFLUENT  SUSPCONC  = SLUDGERATE stpstpinf ¶¶¶

3

2

 

 

Equation 40 

 

 3 

Explanation of symbols  4 

SUSPCONCinf  
concentration of suspended matter in 

STP influent  [kg  . m -3]  Table 7  

EFFLUENTstp  effluent discharge rate of STP  [m 3 .  d -1]  Equation 37  

SURPLUSsludge  
surplus sludge per inhabitant  

equivalent  [kg  . d -1 .  eq -1]  Table 7  

CAPACITYstp  capacity of the STP  [eq]  Table 7  

SLUDGERATE rate of sewage sludge production  [kg .d -1]   

 5 

Anaerobic degradation may lead to a reduction of the substance concentration in sewage 6 

sludge during digestion. This is not yet taken into account.  7 

Calculation of the STP concentration for evaluation of inhibition to microorganisms  8 

As explained above in the section on STP modeling, the removal of a chemical in the STP is 9 

computed from a simple mass balance. For the aeration tank this imp lies that the inflow of 10  

sewage (raw or settled, depending on the equipment with a primary sedimentation tank) is 11  

balanced by the following removal processes: degradation, volatilization and outflow of 12  

activated sludge into the secondary settler. Activated sludge flowing out of the aeration tank 13  

contains the chemical at a concentration similar to the aeration tank, which is the 14  

consequence of complete mixing. It consists of two phases: water, which is virtually equal 15  

to effluent flowing out of the solids - liq uid separator (this is called the effluent of the STP), 16  

and suspended particles, which largely settle to be recycled into the aeration tank. 17  

Assuming steady state and complete mixing in all tanks (also the aeration tank), the 18  

effluent concentration approxi mates the really dissolved concentration in activated sludge. 19  

It is assumed that only the dissolved concentration is bioavailable, i.e. the actual 20  

concentration to which the microorganisms in activated sludge are exposed. For the risk 21  

characterisation of a  substance upon microorganisms in the STP, it can therefore be 22  

assumed that homogeneous mixing in the aeration tank occurs which implies that the 23  

dissolved concentration of a substance is equal to the effluent concentration:  24  

 25  

      PECstp   =   Clocaleff Equation 41 

 26  

Explanation of symbols  27  

Clocal eff  total concentration of substance in STP effluent  [mg  . l -1]  Equation 36  

PECstp  PEC for microorganisms in the STP  [mg  . l -1]   

 28  

In the case of intermittent release the situation is much more complex. During an interval 29  

shorter than several sludge retention times (SRT), presumably a small portion of the 30  

competent microorganisms will remain in the system. If the interval between two releases is 31  

shorter than one month (three times an average SRT), adaptation of the activated sludge is 32  

maintained resulting in rapid biodegradation when a next discharge enters the STP. In line 33  

with section  2.3.3.4  of this guidance  such a situation is not considered as an intermittent 34  

release and the PEC stp  can still be considered equal to Clocal eff . After longer intervals the 35  

specific bacteria that are  capable to biodegrade the compound, may be completely lost.  36  
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If the activated sludge is de -adaptated, the concentration in the aeration tank may increase 1 

during the discharge period. In that case the concentration in influent of the STP is more 2 

representat ive for the PEC for microorganisms:  3 

 4 

PECstp   =   Clocalinf Equation 42 

 5 

Explanation of symbols  6 

Clocal inf  
total concentration of substance in STP 

influent  [mg .l -1]  Equation 35  

PECstp  PEC for microorganisms in the STP  [mg .l -1]   

 7 

However, it needs to be noted that when the discharge period is shorter than the hydraulic 8 

retention time of the aeration tank (7 -8 h), the maximum concentration in the effluent will 9 

be lower than the initial concentration at the discharge, due to peak dispersion, dilution and 10  

sorption in the sewer system, the primary settler and the activated sludge process. It is 11  

estimated that this maxi mum concentration will be at least a factor of three lower than the 12  

initial concentration. Whether or not this correction factor must be applied needs to be 13  

decided on a case -by -case basis. For such short emission periods care must be taken that 14  

the emissi on rates are in fact calculated over the actual emission period (as kg .h -1) and not 15  

averaged out over one day.  16  

The choice of using the effluent concentration is also reflected in the choice of the 17  

assessment factors used for deriving a PNEC for the STP mic roorganisms. In modern 18  

sewage treatment plants with a denitrification stage, an additional tank is normally placed 19  

at the inlet of the biological stage. As the main biological degradation processes are taking 20  

place in the second stage, the microbial popula tion in the denitrification tank is clearly 21  

exposed to higher concentrations of the substance as compared to the effluent 22  

concentration. As the technical standard of the STPs improves, this will have to be 23  

addressed in this assessment scheme in the near fu ture.  24  

2.3.7  Calculation of PEC  25  

2.3.7.1  Introduction  26  

In the following sections , guidance is given for the calculation of the local PEC for all 27  

relevant environment al compartment s. In section 2.3.7.7  of  this guidance, the calculation 28  

of regional steady -state concentrations ( PECregional ) in relevant  compartment is presented.  29  

Other pathways than those described  in this guidance , like deposition from air to surface 30  

waters, could be of relevance. No guidance for those pathways is currently available. 31  

Guidance on exposure assessment of the marine environment is presented in section 2.6  32  

of  this guidance.  33  

The following  Figure 7  shows the relationship between the local emission routes and the 34  

subsequent distribution processes  in case of release via an STP . For each compartment, 35  

specific fate and distribution models are applied.  36  

 37  

 38  
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 1 

 2 

 3 

Calcuclation on the next page s presents an overview of the PEC  value s that need to be 4 

estimated.  5 

Target 
Medium of 
exposure 

Exposure scenario 

Regional section Local section 

Aquatic 
compartment 

surface water 
steady-state 
concentration in 
surface water 

2.3.7.7 

concentration 
during emission 
period  taking 
into account 
dilution, sorption, 
and, if relevant, 
sedimentation, 
volatilisation and 
degradation 

2.3.7.3 

sediment 
steady-state 
concentration in 
sediment 

equilibrium 
concentration in 
freshly deposited 
sediment based 
on the properties 
of suspended 
matter, related to 
the local surface 
water 
concentration 

2.3.7.4 

Figure 7 : Local relevant emission and distribution routes  

Table 8 : Overview of different exposure scenarios and the respective PECs  
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Terrestrial 
compartment 

(agricultural) 
soil 

steady-state 
concentration in 
agricultural soil 

Initial 
concentration in 
non-agricultural 
soil / 
concentration in 
agricultural soil, 
fertilised with 
manure or STP 
sludge over 10 
years and 
receiving input 
through 
continuous aerial 
deposition, are 
either initial or 
averaged over 30 
days 

2.3.7.5 

groundwater  

steady-state 
concentration in 
groundwater 
under 
agricultural soil 

concentration in 
groundwater 
under agricultural 
soil. 

2.3.7.6 

Air compartment air 
steady-state 
concentration in 
air 

concentration in 
air, at 100 m from 
point  source or 
STP 

2.3.7.2  

Microorganisms 
STP aeration 
tank  

- - 
concentration 
during emission 
period 

0 

 1 

2.3.7.2  Calculation of the local PEC for the atmosphere  2 

In this section, the following parameters are derived:  3 

¶ local concentration in air during emission episode;  4 

¶ annual average local concentration in air;  5 

¶ total deposition flux (annual average).  6 

The air compartment receives its input from direct emission to air, and volatilisation from 7 

the sewage treatment plant. The most important fate processes in air, are schematically 8 
drawn in Figure 8 . 9 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10  

 11  

 12  

 13  

 14  

 15  

 16  

 17  

PEClocal  for air cannot be compared with the PNEC for air because the latter is usually not 18  

available. The PEC local  for air is used as input for the calcu - lation of the intake of 19  

substances through inhalation in the indirect exposure of humans. Deposition fluxes are 20  

used as input for the calculation of PEC local  in soil. Therefore, both deposition flux and 21  

concentration  are calcu lated as annual average values.  22  

Many air models are available that are highly flexible and can be adjusted to take specific 23  

information on scale, emission sources, weather conditions etc. into account. For active 24  

substances or substances of conce rn, this type of information is normally not available. 25  

Hence a standardised exposure assessment is carried out making a number of explicit 26  

assumptions and using a number of fixed default parameters.  27  

The gaussian plume model OPS, as described by Van Jaars veld (1990) is proposed using the 28  

standard parameters as described by Toet and de Leeuw (1992). These authors used the 29  

OPS model and carried out a number of default calculations in order to describe  a 30  

relationship between the basic characteristics of subst ances (vapour pressure and Henry's 31  

law constant) and the concentration in air and deposition flux to soil near to a point source.  32  

The following assumptions/model settings are made:  33  

¶ realistic average atmospheric conditions are used, obtained from a 10 -year  data set 34  

of weather conditions for The Netherlands;  35  

¶ transport of vaporised and aerosol -bound substances is calculated separately. The 36  

partitioning between gas and aerosol is determined by means of the equation of 37  

Junge (see  Equation 21 );  38  

¶ the atmospheric reaction rate is estimated by using AOPWIN (US EPA, 2012). 39  

Please refer also to section 2.3.6.3  of this guidance when calculating the 40  

atmospheric reaction rate.     41  

¶ losses due to deposition are neglected for estimation of the concentration and 42  

deposition fluxes at this short distance from the source;  43  

¶ assumed source characteristics are:  44  

Figure 8 : Fate processes in the air compartment  

air

aerosolrainwater

gas phase

partitioning

wind

wet deposition

partitioning

dry deposition

degradation
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-  source height: 10 meters, representing the height of buildings in which 1 

production, processing or use take place;  2 

-  heat content of emitted gases: 0; this assumes there is no extra plume rise 3 

caused by excess heat of vapours compa red to the outdoor temperature;  4 

-  source area: 0 meter; representing an ideal point source which is obviously not 5 

always correct but which is an acceptable choice;  6 

¶ calculated concentrations are long - term averages.  7 

The concentration in air at a distance of 10 0 meters from the point source is estimated. This 8 

distance is chosen to represent the average distance between the emission source and the 9 

border of the industrial site. The deposition flux of gaseous and aerosol -bound substances is 10  

estimated analogous to the estimation of atmospheric concentrations by means of an 11  

estimation scheme and with help of the OPS model. The deposition flux to soil is averaged 12  

over a circular area around the source, with a radius of 1000 m to represent the local 13  

agricultural area. Deposition velocities are used for three different categories:  14  

¶ dry deposition of gas/vapour: estimated at 0.01 cm/s;  15  

¶ wet deposition of gas/vapour: determined with the OPS model;  16  

¶ dry and wet deposition of aerosol particles; determined within the OPS model using 17  

an average particle size distribution.  18  

Based on the assumptions and model settings as listed above, calculations with the original 19  

OPS-model were performed for both gaseous and aerosol substances (Toet and de Leeuw, 20  

1992). These calculations were onl y carried out for a source strength of 1 g/s,  as it was 21  

proven that concentrations and deposition fluxes are proportional to the source strength. 22  

From these calculations it was concluded that local atmospheric concentrations are largely 23  

independent of the physical -chemical properties of the compounds. Hence, once the 24  

emission from a point source is known, the concentration at 100 meter from the source can 25  

be estimated from a simple linear relationship.  26  

In the calculation of PEC local  for air both, emission f rom a point source as well as the 27  

emission from a STP is taken into account. The concentration on the regional scale 28  

(PECregional ) is used as background concentration if the exposure assessment is performed 29  

using the tonnage based approach and therefore, s ummed to the local concentration.  30  

The STP is assumed as a point source and the concentration of the chemical is calculated at 31  

a 100 m distance from it. The maximum from the two concentrations (direct and via STP) is 32  

used as the PEC local :  33  

( )air air air airClocal  =    Elocal  ,  Estp    Cstdmax ¶
 

Equation 43 

 34  

air,ann airClocal  =  Clocal   
Temission

¶

365  

Equation 44 

 35  

Explanation of symbols  36  

Elocal air  local direct emission rate to air during episode  [kg  . d -1]  Equation 5  

Estp air  
local indirect emission to air from STP during 

episode  
[kg  . d -1]  Equation 38  

Cstd air  
concentration in air at source strength of 1 

kg .d -1 
[mg  . m -3]  2.78.10 -4 
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Temission  
number of days per year that the emission 

takes place  
[d  . year -1]  Appendix 6  

Clocal air  
local concentration in air during emission 

episode  
[mg  . m -3]   

Clocal air,ann  
annual average co ncentration in air, 100 m 

from point source  
[mg  . m -3]   

           1 

air,ann air,ann airPEClocal  =  Clocal  +  PECregional  Equation 45 

 

Explanation of symbols  2 

Clocal air,ann  annual average local concentration in air  [mg  . m -3]  Equation 44  

PECregional air  regional concentration in air  [mg  . m -3]  2.3.7. 7  

PEClocal  air,ann  
annual average predicted environmental 

conc. in air  [mg  . m -3]   

 3 

The calculation of deposition flux is slightly more complex because of the dependence of the 4 

deposition flux on the fraction of the substance that is associated with the aerosols. In 5 

calculating the deposition flux, the emissions from the two sources (direct and STP) are 6 

summed:  7 

( )( ) DEPstd  Fass- + DEPstd  Fass    Estp + Elocal  = DEPtotal gasaeraeraerairair ¶¶¶ )(1
 

Equation 46 

 

 8 

annDEPtotal  =  DEPtotal  
Temission

¶

365  

Equation 47 

Explanation of symbols  9 

Elocal air  
local direct emission rate to air during 

emission episode  [kg  . d -1]  Equation 5  

Estp air  
local indirect emission to air from STP 

during episode  [kg  . d -1]  Equation 38  

Fass, aer  fraction of the substance bound to aerosol  [ - ]  Equation 21  

DEPstd, aer  

standard deposition flux of aerosol -bound 

compounds at a source strength of 1 kg .d -

1 

[mg  . m -2 .  d -1]  1.10 -2  

DEPstd, 

gas  

deposition flux of gaseous compounds as 

a function of Henry's law constant, at a 

source strength of 1 kg .d -1 

[mg  . m -2 .  d -1]   

 10 log H ¢ -2:   5.10 -4 

 -2 < 10 log kH ¢ 2:   4.10 -4 
 10 log H > 2:   3.10 -4 

Temission  
number of days per year that the emission 

takes place  [d  . yr -1]  Appendix 6  

DEPtotal  
total deposition flux during emission 

episode  [mg  . m -2 · d -1]   

DEPtotal, 

ann  
annual average total deposition flux  [mg ·m -2 · d -1]   
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2.3.7.3  Calculation of PEC local  for the aquatic compartment  1 

2.3.7.3.1  Indirect release  2 

The effluent of the sewage treatment plant is diluted into the surface water.  3 

Figure 9  on the next page shows the most important fate processes of the aquatic 4 

compartment.  5 

STP

d
ilu

tio
n

partitioning
suspended

matter

vo
la

tilisa
tio

n
degradation

sedimentation/

resuspension

 6 

Figure 9 : Fate processes in surface water  7 

 8 

For the calculations, the following assumptions are made:  9 

¶ complete mixing of the effluent in surface water is assumed as a representative 10  

exposure situation for the aquatic eco -system;  11  

¶ for  the first approach in the local assessments,  volatilisation, degradation, and 12  

sedimentation are ignored because of the short distance between the point of effluent 13  

discharge and the exposure location.  14  

The calculation of the PEC local  for the aquatic compar tment involves several sequential steps 15  

(see also Figure 9 ). It includes the calculation of the discharge concentration of a STP to a 16  

water body, dilution effects and removal from the aqueous medium by adsorption to 17  

suspended matter.  18  

Dilution in the receiving surface water and adsorption to suspended matter  19  

The distance from the point of discharge where complete mixing may be assumed will vary 20  

between different locations. A fixed dilution factor may be applied. Dilution factors are 21  

dependent on flow rates and the industry -specific discharge flow. Due  to the different 22  

seasonal, climatic and geographical conditions in the Member States, those dilution factors 23  

may vary over wide ranges. They have been reported in a range from 1 (e.g. dry riverbeds 24  

in summer) up to 100,000 (de Greef and de Nijs, 1990). Th e dilution factor depends on the 25  

dimensions of the STP and the receiving surface water and on the flow rate of effluent 26  

discharge of the STP in relation to the flow rate of the receiving surface water. The dilution 27  

factor is generally linked to the release  scenario of the use category. For example, for 28  

consumer products an average dilution factor for sewage from municipal treatment plants of 29  

10 is recommended. This is also regarded as a default dilution value for other types of 30  

substances if no specific dat a are available.  31  

When a substance is released to surface water predominately as particles (e.g. as 32  
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precipitates or incorporated in small material pieces, like e.g. preservatives in polymerised 1 

materials or antifouling active substances in paint fragments l ost during maintenance 2 

activities  ï see section 2.3.3.5  of  this guidance ) this may lead to overestimation of 3 

PECsurface  water  and underestimation o f PECsediment . If this is expected to occur it should be 4 

considered in the further evaluation (e.g. when comparing PEC with monitoring data and in 5 

the risk characterisation).  6 

In certain circumstances, it may be possible to identify specific emission points  which would  7 

allow the use of more precise information regarding the available distribution and fate 8 

processes. Such site -specific assessments should only be used when it is known that all the 9 

emissions emanating from the particular point in the life -cycle  e.g. manufacture, arise from 10  

a limited number of specific and identifiable sites. In these circumstances each specific point 11  

of release will need to be assessed individually. If it is not possible to make this judgement, 12  

then the default assumptions shoul d be applied. In site -specific assessments, due account 13  

can be taken of the true dilution available to the given emission as well as the impact of 14  

degradation, volatilisation, etc. in the derivation of the PEC. Normally, only dilution and 15  

adsorption to sus pended sediment need to be considered but site -specific conditions may 16  

indicate that local distribution models can be used.  17  

It must be noted that with the assumption of complete mixing of the effluent in the surface 18  

water no account is taken of the fact th at in reality in the mixing zone higher concentrations 19  

will occur. For situations with relatively low dilution factors this mixing -zone effect can be 20  

accepted. For situations with very high dilution factors, however, the mixing zones may be 21  

very long and t he overall area that is impacted by the effluent before it is completely mixed 22  

can be very substantial. Therefore, in case of site -specific assessments the dilution factor 23  

that is applied for calculation of the local concentration in surface water should n ot be 24  

greater than 1000.  25  

If no measured data are available on the partition coefficient between suspended matter 26  

and water, K p, susp , it can be estimated directly from the Kp or calculated from the Koc of the 27  

substance, determined for other sorbents like soil or sediments (section 2.3.5  of  this 28  

guidance ) by taking into account different organic ca rbon contents of the media.  29  

For some substances it may be possible that PECs are calculated in water which exceed the 30  

water solubility of the substance. These results need to be interpreted carefully on a case -31  

by -case basis. The concentration in surface w ater will not be corrected, but the result needs 32  

to be flagged. The PEC has to be interpreted based on the effects found in the aquatic 33  

toxicity tests.  34  

In a situation where a substance is released through several point sources into the same 35  

river, the resu lting cumulative concentration may in a first approach be estimated by 36  

assuming it to be released from one point source. If this PEC leads to ñconcernò then refined 37  

approaches may be used, such as river flow models, e.g . OECD (1992a) which  addresses 38  

the sp ecific emission patte rn as well as river parameters. The local concentration in 39  

surface  water is calculated as follows:  40  

DILUTION     SUSP  Kp +  

Clocal
 = Clocal

watersusp

eff

water
¶¶¶ )101( 6-

 

 

Equation 48 

 

 41  

Explanation of symbols  42  

Clocal, eff   concentration of the substance in the STP effluent  [mg  . l -1]   

Kp,susp  
solids -water partition  coefficient of suspended 

matter  [l  .  kg -1]  Equation 26  

SUSPwater  concentration of suspended matter in the river  [mg  . l -1]  15  

DILUTION  dilution factor  [ - ]  10  

Clocal, water    
local concentration in surface water during 

emission episode  [mg  . l -1]   
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When considering dilution factors, account should be taken of the fluctuating flow - rates of 1 

typical receiving waters. The low - flow rate (or 10 th  percentile) should always be used. 2 

Where only average flows are available, the flow for dilution purposes should be estimated 3 

as one third of this average. When a site -specific assessment is appropriate, the actual 4 

dilution factor after complete mixing ca n be calculated from the flow rate of the river and 5 

the effluent discharge rate (this approach should only be used for rivers, not for estuaries or 6 

lakes):  7 

DILUTION =  
EFFLUENT  +  FLOW

EFFLUENT

stp

stp  

 

Equation 49 

Explanation of symbols  8 

EFFLUENTstp  effluent discharge rate of stp  [l  .  d -1]  Equation 37  

FLOW flow rate of the river  [l  .  d -1]  data set  

DILUTION  
dilution factor at the point of complete 

mixing  
[ - ]  (max. = 1000)  

 9 

For indirect human exposure and secondary poisoning, an annual average concentration in 10  

surface water is calculated:  11  

water,ann waterClocal  =  Clocal   
Temission

¶

365  

 

Equation 50 

Explanation of symbols  12  

Clocal, water   
local concentration in surface water during 

emission episode  [mg  . l -1]  Equation 48  

Temission  
number of days per year that the emission takes 

place  [d  . yr -1]  Appendix 6  

Clocal, 

water,ann   
annual average local concentration in surface 
water  [mg  . l -1]   

 13  

The concentration at the regional scale ( PECregional , water ) is used as background 14  

concentration for the local scale if the exposure assessment is performed using the tonnage 15  

based approach. Therefore, these concentrations are summed:  16  

water water waterPEClocal  =  Clocal  +  PECregional
 

Equation 51   

 

 17  

water,ann water,ann waterPEClocal  =  Clocal  +  PECregional
 

Equation 52 

Explanation of symbols  18  

Clocal water  
local concentration in surface water during 

episode  [mg  . l -1]  Equation 48  

Clocal water,ann  
annual average concentration in surface 

water  [mg  . l -1]  Equation 50  

PECregional water  regional concentration in surface water  [mg  . l -1]  2.3.7.7  

PEClocal water  
predicted environmental concentration during 

episode  [mg  . l -1]   

PEClocal water,ann  
annual average predicted environmental 

concentration  [mg  . l -1]   
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2.3.7.3.2  Direct release  1 

In the following product - types, passing an STP is not an option but direct emission to 2 

surface water (fresh water or seawater) occurs:  3 

PT 2: Swimming pools  4 

PT 4: Seawater desalination  5 

PT 6: Preservatives for product during storage  6 

PT 7: Film preservatives  7 

PT 8: W ood preservatives (use classes 3: bridge over pond, 4b: jetty in a lake/sheet 8 

piling in a waterway and 5: harbour wharf)  9 

PT 9: Specifically fiber, rubber and polymerised materials preservatives  10  

PT 11: Preservatives for liquid cooling and processing systems  (e.g. ñonce throughò 11  

cooling systems)  12  

PT 12: Paper and wood pulp/Oil extraction  13  

PT 17 Piscicides  14  

PT 18: Control of mosquito larvae  15  

PT 19: Repellents and attractants  16  

PT 21: Antifouling products  17  

For these cases specific guidance on how to perform the expos ure assessment for surface 18  

water is provided in the respective ESD (see  http://echa.europa.eu/guidance -19  

documents/guidance -on -biocides - legi slation/emission -scenario -documents ). Please not e 20  

that PT 6, PT 7, PT 9 and PT 10 are covered with regard to exposure assessment of surface 21  

water by the ESD for PT 8.  22  

2.3.7.4  Calculation of PEC local  for sediment  23  

In this section, the following parameter is derived:  24  

¶ local concentration in sediment during the emission episode.  25  

PEClocal  for sediment can be compared to the PNEC for sediment dwelling organisms. The 26  

concentration in freshly deposited sediment is taken as the PEC for sediment; therefore, the 27  

properties of suspended matter are used. The concentration in bulk sediment can be derived 28  

from the corresponding water body concentration, assuming a thermodynamic partitioning 29  

equilibrium (see also Di Toro et al., 1991):  30  

 31  

sed

susp-water

susp

waterPEClocal  =  
K

RHO
  PEClocal  ¶ ¶1000 

 

Equation 53 

Explanation of symbols  32  

PEClocal water  
concentration in surface water during 

emission episode  
[mg  · l -1]  Equation 52  

Ksusp -water  suspended matter -water partition  coefficient  [m 3 · m -3]  Equation 27  

RHOsusp  bulk density of suspended matter  [kg  · m -3]  Equation 20  

PEClocal sed  
predicted environmental concentration in 

sediment  
[mg  · kg -1]   

 33  

Highly adsorptive substances may not be considered adequately with the approach 34  

described above, as they are often not in equilibrium distribution between water and 35  

http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
http://echa.europa.eu/guidance-documents/guidance-on-biocides-legislation/emission-scenario-documents
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suspended matter because of their cohesion to the suspended matter; however they may 1 

be des orbed after ingestion by benthic or soil organisms.  However as a first step the 2 

adsorption to suspended matter should be considered when calculating the PEC value for 3 

sediment based on the PEC local water also for strong adsorbing substances and metals.  4 

In  the case when release to the surface water predominately occurs as particles (see 5 

section 2.3.7.3  of this guidance) this calculation may underestimate the sediment 6 

concentration. If this is expected to occur it should be considered in the further evaluation 7 

(e.g. when comparing PEC with monitoring data and in the risk characterisation ).  8 

 9 

2.3.7.5  Calculation of PEClocal for the soil compartment  10  

The concentration in soil (PEClocal soil ) is calculated either following ind i rect release , when 11  

another environmental compartment is exposed before,  as  12  

o concentration in soil, fertilised with sludge from an STP or liquid manure from 13  

stable applications  and  14  

o concentration in soil receiving continu ous aerial deposition from a nearby point 15  

source ( e.g. application site s like cooling towers and STP aeration tank) ,  16  

 17  

or  following  direct release  (e.g. leaching from a painted house wall , some outdoor 18  

insect treatments ) , when soil is the first receiving environmental compartment .  19  

The processes by which the substance is removed from the soil compartment also need  to 20  

be considered (degradation, volatilisation and leaching). Figure 10  below shows the most 21  

important fate processes in the soil compartment.  22  

For sewage sludge application, two different soil types are distinguished: agricultural land 23  

and grassland . They  differ in the amount of sludge applied  and the mixing depth.  24  

The concentration in groundwater is calculated below this agricultural area.  25  

The PEC in agricultural soil is used for  the risk characterisation of terrestrial ecosystems 26  

(section  4  of this guidance) and as a starting point for the calculation of indirect human 27  

exposure via crops and cattle products (see Guidance on the Biocidal Products Regulation 28  

Volume III Human healt h -  Part B Risk Assessment , 29  

http://echa.europa.eu/web/guest/guidance -documents/guidance -on -biocides - legislation ).   30  

 31  

 32  

 33  

 34  

Figure 10 :  Fate processes in the soil compartment  

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-biocides-legislation























































































































































































































































































































































































































































































































































































































































