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2 Abstract 
A database containing mostly numerical information on active ingredients of plant protection 
products (PPPs) has been established. The database is designed to serve as an internal data 
source for calculations that need compound related properties within the HAIR software 
program. Data collected comprise: chemical identity, physico-chemical parameters, 
environmental fate, toxicity to various organisms, and few parameters related to human 
toxicology. Within the project, an example dataset has been delivered, which contains 
compound related data used in Dutch registration procedures of PPPs. Several other datasets 
were obtained from project partners. All individual datasets were integrated in the database 
without merging. The end user of HAIR software will be able to indicate the priority order in 
which data sets should be searched for data. The end user will be able to add his/her own dataset 
to the database. 
 

3 Objectives 
The main objective of Workpackage 4 was the establishment of a database which integrates 
information on physicochemical, fate, toxicological and ecotoxicological properties of plant 
protection products (PPP). In the future, it should be possible to incorporate information 
available in other EU member states in the database. A further objective was that data transfer 
from the database to indicator modules developed in other workpackages should function 
optimally. The objectives listed above have been reached: 

- the database (as outlined in this report) is integrated in the HAIR software; 
- the HAIR software is programmed in such a way that existing data can be replaced by 

end users; 
- optimal data transfer from database to indicator modules has been reached in cooperation 

with the HAIR-Usage and sales database. Within HAIR, active ingredients are uniquely 
numbered, any information is thus directly linked at the compound level (see section 
6.3.4). 

 

4 Availability and format of data 
Several datasets containing potentially useful data were collected among partners of the HAIR 
project, these datasets are briefly described in 
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Table 1. The various datasets had different structures, different software formats, data differed 
in quality and in some cases parameters had different units. Therefore, the datasets could not be 
coupled in a straightforward way into one database.  
 

5 Format and requirements of data by indicators 
All indicator workpackage leaders (contractors 1, 3, 5, 7 and 13) have completed a list of 
parameters needed to run their indicators, and communicated this information to the 
workpackage establishing the Compound related database. An overview of the parameters 
needed by the various indicator workpackages is presented in Table 2.  
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Table 1. Datasets containing compound proper ties collected used for  population of the Compound related 
database. 

Dataset name Platform No. of 
compounds 

Data on 
metabolites 

Type of data 

BBA MS Excel 241 no Fate data; Limited phys-chem properties; Ecotox data on 
algae, crustacea, fishes, earthworms, birds and bees. 

SEEM MS Excel 200 yes Limited phys-chem properties; Ecotox data on algae, 
crustacea, fishes and earthworms 

RIVM MS Access 200 yes Fate data; Limited phys-chem properties; Ecotox data on a 
wide variety of species. 

CSL-mammal MS Excel 520 no LD50 rat, ADI, ARfD, NOEL 

CSL-MRL MS-Excel 469 no MRL 

UGhent MS-Excek 481 no AOEL, % dermal absorption 

 

6 Design of database 

6.1 Introduction 
Table 1 shows that several datasets are available, each containing different types of data and 
each in a specific software format. It was deemed undesirable to merge these different datasets 
into one database, reasons for which are set out in the following. First, since all datasets have 
different format and structure, it would have demanded considerable effort to bring these 
together into one identical structure. Second, the quality of data differed between the various 
datasets. This makes merging difficult, if not impossible. Moreover, it might be undesirable to 
bring datasets together, since different end users may have different demands with respect to 
quality of the data. Third, since there was overlap in the different datasets, merging considerably 
enhances the chance on duplicates. Establishing the nature of duplicates (duplicates may also be 
values that are identical by coincidence, while values that differ very little may in fact be 
duplicates) is time consuming and requires verification of the original source. The latter is often 
impossible when merging datasets originating from different owners, as was the case here. In 
many cases original sources are not available, thus hampering elucidation of duplicates. In 
summary, when building a database from components that have overlap in data and that are 
delivered by different owners, the quality of the database would be greatly decreased when 
merging the different datasets, unless both a considerable amount of time and full access to all 
original data sources are available.  
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Table 2. Overview of compound proper ties data needed by the var ious indicator  workpackages. 

Ground 

Indicators Terrestrial Aquatic water Consumer Worker 

Item/property Bees 
Earth-
worms 

Micro-
organisms 

Non-
target 
plants 

Non-target 
arthropods Birds Mammals         

Workpackage 6 6 6 6 6 6 6 7 8 9 10 

Contractor no. 3 3 3, 17 3 3 3 3 5 1 7 13 

            

Identity            

ISO name X X X X X X X X X X X 

Formulation �  a.i. X   X X X X    X 

Pesticide type6 X X X X X X X     

Use type of formulation5 X X X X X X X    X 

Mode of action a.i. X   X X X X     

% a.i. in granules      X X    X 

% a.i. in formulation           X 

            

Physical properties of product            

Weight of granule      X X     

Density of formulation          X  

            

Physico-chemical            

Molecular weight         X 1 X  

Water solubility        X X X  

Vapour pressure         X X  

log Kow  X    X X X  X  

pKa         X X  

Henry's law constant 7          X  

            

Fate            

DT50 plant leaf      X X   X X 

DT50 soil   X   X X X  X2 X  

DT90 soil  X X?         

DT50 photolysis      X 10 X 10   X  

DT50 hydrolysis      X 10 X 10     

DT50 water        X  X  
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Ground 

Indicators Terrestrial Aquatic water Consumer Worker 

Item/property Bees 
Earth-
worms 

Micro-
organisms 

Non-
target 
plants 

Non-target 
arthropods Birds Mammals         

Workpackage 6 6 6 6 6 6 6 7 8 9 10 

Contractor no. 3 3 3, 17 3 3 3 3 5 1 7 13 

Fraction metabolite formation         X 3   

Koc   X   X X X X X  

Kom   X     X X   

Kom, acid         X4   

Kom, base         X4   

            

Monitoring data            

Monitoring data          X 8  

Data on diet          X 9  

            

Ecotoxicity            

EC50 algae (acute)        X    

LC50 Daphnia (acute)        X    

LC50 fish (acute)        X    

LC50 aquatic higher plant (acute)        X    

NOEC algae (chronic)        X    

NOEC Daphnia (chronic)        X    

NOEC fish (chronic)        X    
NOEC aquatic higher plant 
(chronic)        X    

LC50 earthworm (14 d)  X          

EC50 non-target terrestrial plants    X        

LR50 for Typhlodromus pyri and/or 
Aphidius spp.     X       
LR50 for other non-target 
arthropods     X       

LD50 bee oral and/or contact (the 
lowest value to be used) X           
LD50 bird (Based on acute oral 
test)      X      

LD50 mammal (Based on acute 
oral test)       X     

LC50 bird (e.g. 5d, or 8d)      X      



 

page 12 of 35 

Ground 

Indicators Terrestrial Aquatic water Consumer Worker 

Item/property Bees 
Earth-
worms 

Micro-
organisms 

Non-
target 
plants 

Non-target 
arthropods Birds Mammals         

Workpackage 6 6 6 6 6 6 6 7 8 9 10 

Contractor no. 3 3 3, 17 3 3 3 3 5 1 7 13 

LC50 mammal (e.g. 5d, or 8d)       X     

NOEC earthworm  X          

NOEL bird (reproduction)      X      
NOEL mammal (most sensitive for 
mortality, reproduction, 
development)       X     

soil microbial biomass   X         

soil respiration   X         

Substrate induced respiration   X         

nitrification   X         

dehydrogenase activity   X         

symbiotic N2-fixation   X         

N2-fixation free microbes   X         

microbial community structure   X         

            

Human toxicology            

ADI          X  

AOEL           X 

ARfD          X  

MRL          X  

Field exposure data           X 
 
Notes 
1. For all substances with metabolites. 
2. Normalized value (20°C, pF 2). 
3. Needs to be carefully defined. 
4. For all substances with pKa between 0 and 8. 
5. Granule, spray, wettable powder, etc. 
6. Herbicide, insecticide, etc. 
7. Will be calculated from S and P. 
8. Monitoring data per a.i. or per crop. No further information. 
9. Data on diet per crop.  
10. Needed if DT50 plant leaf is not available. 
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6.2 Structure of the database 
Consensus was reached on the structure of the compound properties database which is 
incorporated in the final HAIR indicator program. The collected datasets (Table 1) containing 
the properties data relevant to the different indicator modules are kept as separate documents or 
files. Each dataset is identified by a name and number. The final database is the collection of 
these numbered datasets. In the final HAIR indicator program, the end user is able to pre-select 
the order of datasets from which he/she preferably extracts data necessary for the specific 
indicator that he/she is going to use (dataset 1, dataset 2, dataset 3 etc.). When the end user has 
no preference, a default setting (i.e. a default order of datasets) will be used. If data are present 
in the preferred dataset (the first dataset from the selection), these data are used. If data for the 
selected compound and parameter are not present in the first dataset, data from the second 
dataset are used, et cetera. For each of the indicators available in the final HAIR program 
(aquatic, terrestrial, groundwater, consumer, worker) a different selection order can be entered 
(and stored).  

6.3 Technical detail 

6.3.1 Parameters and units 
For several parameters various units may be in use, depending on the source, e.g. the SI unit of 
vapour pressure is Pa (used in RIVM database), but it is often expressed in mPa (Dutch 
indicator), and hPa is also encountered (German database). For the Compound related database, 
a final unit for each parameter was established, which was communicated with the indicators 
held within HAIR. A parameter that occurs in more than one dataset has been given the same 
unit throughout the datasets. To this end, recalculation of values to the units chosen within the 
Compound related database had to be performed for some parameters. Appendix 1 shows all 
parameters and units presented in the final Compound related database. The notes to Table 4 in 
Appendix 1 also show which transformations were performed to reach uniformity of units 
throughout datasets, as described above.  

6.3.2 Data carrier 
Data were submitted to the HAIR software workpackage in MS Excel format. The final data 
carrier of the end software is MS Access. Interchangeability of data between MS Excel and MS 
Access has been, to our experience, without problems. 

6.3.3 Selection of one value per parameter 
All final datasets contain one single value per parameter. If for one parameter, more than one 
values were available in a given dataset, either a selection or calculation procedure (e.g. select 
the lowest or highest value, or calculate the mean, median or geometric mean, etc.) was applied 
to come to one value. Appendix 2 shows what rules were employed to the various datasets to 
reach this objective.  

6.3.4 Names and numbering of substances 
Names 
At the first steering committee meeting it was emphasised that the identification of active 
substances (PPP) throughout the project and the final software program should be uniform. It 
was decided to use the UK version of the ISO (International Organisation for Standardisation) 
names for PPP within the project. In order to support this decision, the Compound related 
database workpackage has generated a list of ISO names for the compounds selected for the NL 
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example system, the names of which are used throughout the project and the Compound related 
database. 
 
Numbering 
For the purpose of calculations, an identification of compounds using text (compound names) is 
not useful and prone to errors. The identification of compounds transcends the Compound 
related database, since other Compound related data occur elsewhere in the software (mainly in 
Usage and sales database).  
The Usage and sales database and the Compound related database shared a HAIR specific 
numbering system in consultation with the HAIR software programmers. Using the numbering 
system used within the UK pesticide usage and LIAISON® database as the standard, each 
compound was identified by a unique identifier called HAIR_number, which has an (nonzero, 
positive) integer format. Numbers were provided by the Usage and sale database workpackage. 
The numbering system has been used to uniquely identify actives in both databases, thus 
facilitating use of correct active data in different databases and indicator calcuations.  

6.3.5 Default value for empty cells 
When a value was missing in a dataset, a substitute value of -9999 was entered. This was done 
because empty cells might unintentionally contain invisible characters (space, apostrophe, etc.) 
that may frustrate data reading. 
 

7 Example system with NL dataset 
Work has been carried out on the establishment of an example system of the database containing 
data available in the Netherlands (NL). This example system containing NL data was one of the 
deliverables of the workpackage dealing with the Compound related database. The following 
section reports on the development of this dataset. 

7.1 ‘Ecotox-database’ 
The work on this example dataset was started by using an MS Access database structure (called 
‘Ecotox-database’ ) which had been developed in 2000, before the start of the HAIR project. 
This database was built to contain data from pesticide registration procedures available at 
RIVM. Data sources for this database were: 
�  advisory reports containing summaries of national registration data of PPP; 
�  ecotoxicological data used for derivation of Dutch environmental quality criteria of PPP; 
�  data from EU-monographs; 
�  the e-Pesticide Manual (Tomlin, 2002) was consulted in case physicochemical data were 

missing. 
At the start of the HAIR project, it was decided to develop the NL example dataset using the 
Ecotox-database, including the data it already contained. Hence, no time for database 
development was needed and data entry was continued at the start of the HAIR project 
(February 2004). Data for 75 compounds had been entered at January 2004. In June 2005, data 
for 100 compounds were present in the Ecotox-database and data entry was terminated. The next 
section describes the following steps in the development of the example system. 

7.2 ‘CTBase’ 
The RIVM co-financing project for HAIR concerned the development of the Dutch national 
environmental indicator (NMI). This indicator is used to evaluate the NL policy on sustainable 
crop protection, and contains a database on Compound related properties very closely related to 
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what is desired within HAIR. From June 2005-October 2005, RIVM participated in a project 
intended to develop the NMI-database on Compound related properties. This Compound related 
database is called ‘CTBase’ . The type of data entered in this database was highly comparable to 
the data entered in the Ecotox-database (see section 7.1 and appendix 3) however, the primary 
data source was different: 
�  the primary source of data were Decisions on admission of PPPs issued by the Dutch 

Pesticide Board (“C-stukken”); 
�  the second data source were the summaries of studies prepared by RIVM in the registration 

procedure of PPP at the (NL) national level; 
�  third data source were FEFs (final environmental file), which are active ingredient 

summaries (reports), prepared by RIVM (Linders et al., 1994); 
�  the e-Pesticide Manual (Tomlin, 2002) was used as a source for CAS nrs, chemical use, 

chemical class and mode of action. Values for molecular weight, pKa, and vapour pressure 
were taken from this source only if a value was unavailable from other sources. 

 
Since the demands for Compound related data of both the NMI and the HAIR example dataset 
(for the Compound related databae) are closely related, it was decided to depart from the 
Ecotox-database, using the data for the 100 active ingredients that had already been entered. In 
practice, this meant that for the 100 compounds present in the Ecotox-database, it had to be 
checked whether the primary data source (Decisions on admission by the Dutch Pesticide 
Board) contained information that had not yet been entered. New Compound related data 
encountered in the primary source were subsequently entered in the CTBase. 
 
The Ecotox database and the CTBase are both databases without a user interface. They were 
developed for user-friendly data entry and storage, not for the functions of data-search, data-
selection and data-export. In October-December 2005, data were transferred from both 
databases to a third (final) database (see section 7.3) from which optimal search and export 
functionality is offered. 

7.3 ‘e-toxBase’ 
The e-toxBase is a database that is maintained at RIVM, where it can be used (i.e. searched) by 
all institute co-workers. It contains mainly ecotoxicological data and basic physico-chemical 
data for a broad spectrum of compounds, among which pesticides. The e-toxBase contains data 
for a total of 5243 compounds at the time of reporting. This database has a user friendly 
interface, allowing various search options and the possibility to export selected data to an MS 
Excel file. The e-toxBase was selected as carrier database for the Compound related PPP data 
collected for HAIR and also the Dutch indicator (NMI). The data collected in the Ecotox 
database and CTBase, as described in the sections 7.1 and 7.2, were transferred to the e-toxBase 
in October 2005-October 2006. Next, all relevant pesticide data were exported, resulting in a 
raw MS Excel dataset with multiple data per compound per parameter. 
 
In order to produce a dataset containing one value per parameter per compound, as required for 
use within HAIR, an export routine for the e-toxBase-output was developed. Basic selection 
rules that were employed to the database to reach this ‘one value per parameter-dataset’  are 
outlined in Appendix 2, section 2.3. The export routine is an MS-Access application which 
applies selection criteria to appropriate data from the e-toxBase export (MS Excel format) and 
tranfers resulting data to a new (final) dataset. The export routine contains multiple selection 
routines, mathematical operations and tranformation routines. Examples are temperature 
corrections (vapour pressure, degradation half-life, etc.), selection of data based on their 
reliability, averaging procedures, etc. (see section Appendix 2, section 2.3). The ultimate dataset 
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contains only one value per parameter per compound and was added to the HAIR Compound 
related database as dataset nr. 3, called RIVM (see page 26). 

7.4 List of compounds 
A list of active ingredients (i.e. PPPs) has been drawn up in accordance with the developers of 
the Dutch environmental indicator some of which were also HAIR partners. This list contains 
approximately 320 compounds, which are all active ingredients of PPPs that had an admission to 
the Dutch market in the period 1998-2005. In order to prioritise the compounds, the 
environmental pressure of all listed compounds was calculated for the Netherlands, by running 
the Dutch indicator. The result of this exercise was that approximately 75% of the compounds 
cause 99% of the environmental pressure in the Netherlands. At the time of reporting, data had 
been entered for the compounds making up this 75% of the total number of compounds, which 
are about 200 active ingredients. 
 

8 Missing data 
For several of the Compound related parameters that are contained in the Compound related 
database, no data could be found (rightmost column of Table 4 in Appendix 1). These data are 
thus not available in the HAIR Compound related database.  
We were unable to find databases or data collections containing the specific data. Neither could 
one of the partners in the project provide these specific data. A lack of effort put in (electronic) 
data collection in several pesticide research areas seems to be one of the major causes for these 
data gaps.  

8.1 Data related to product formulation 
The first group (6 parameters) contains information that is related to the product formulation: 

�  Formulation �  Active ingredient (which a.i. is/are present in a given formulation); 
�  Use type of formulation (spray, wettable powder, granule etc.); 
�  % a.i. in formulation; 
�  % a.i. in granule; 
�  Weight of granule; 
�  Density of formulation. 

In each EU member state, different formulations are admitted to the market. This type of 
product information is thus state-specific and contained at e.g. member states'  registration 
authority. It is therefore nearly impossible to generate one list containing all information. 
Moreover, the data simply do not seem to be available, since none of the HAIR participants 
could deliver these type of data. 
 
Proposal for solution 
It is proposed to incorporate an empty dataset, with a structure designed to store the above 
parameters, in the Compound related database. The structure of this dataset is shown in 
Appendix 4. In the final software package, an interface for data-entry should enable the end-user 
to load memberstate specific, formulation related data. After loading the data, the user should be 
able to run the indicators that need the listed parameters (terrestrial, consumer and worker 
indicators). 

8.2 Data missing, solution developed 
The second group are those parameters for which no data are available, but a solution has been 
developed. 
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�  Henry coefficient. 
�  DT50 on plant leaf. 

 
The Henry coefficient will not be incorporated in the comound related database. It has been 
agreed with the HAIR software programmers to calculate this parameter from the available data 
on water solubility and vapour pressure. This calculation will take place outside the Compound 
related database.  
 
The DT50 on plant leafs is preferably derived from experimental data. No data collection of this 
type of data has been retrieved at the time of reporting. DT50 plant leaf may be calculated from 
photolysis and hydrolysis half-life data, both of which are present in the BBA dataset 
(communication with the terrestrial indicator workpackage). 

8.3 Data missing, without alternative (yet) 
The third group are those parameters for which no data are available, and a work-around 
solution is not yet foreseen.  
 

�  Monitoring data consumer indicator 
�  Data on diet consumer indicator 

 
�  LR50 for Typhlodromus pyri and/or Aphidius spp. terrestrial indicator 
�  LR50 for other non-target arthropods. terrestrial indicator 
�  LC50 for mammals. terrestrial indicator 

 
�  Soil microbial biomass terrestrial indicator 
�  Soil respiration terrestrial indicator 
�  Substrate induced respiration terrestrial indicator 
�  Nitrification  terrestrial indicator 
�  Dehydrogenase activity  terrestrial indicator 
�  Symbiotic N2-fixation terrestrial indicator 
�  N2-fixation free microbes terrestrial indicator 
�  Microbial community structure terrestrial indicator 

 
�  Field data on exposure worker indicator 

 
‘Monitoring data’  and ‘Data on diet’   
Storage space for these data is reserved in Dataset 7 (called “MRL data” , see Appendix 
Appendix 4). This dataset also contains MRL data. Both the MRL data as well as the monitoring 
data needed by the consumer indicator are coupled to active ingredient and crop. Since the 
naming and coding of crop and crop types was developed by the HAIR Usage and sales 
database, this system was implemented in Dataset 7. MRL data were available and have been 
coupled to crop and crop type in dataset 7. Participants from the consumer indicator have 
indicated that three types of monitoring data are needed for their calculations, called HR: 
Highest residue detected on crop, MR: Median residue detected on crop and TF: Transfer factor 
(TF). Space for these three parameters to be coupled to both crop and crop type is reserved in 
Dataset 7. A dataset with monitoring data was not submitted at the time of reporting, so the 
Dataset 7 at present contains no values for HR, MR and TF. 
 
Data on arthropods and mammals 



 

page 18 of 35 

Toxicity data on non target arthropods (T. pyri, Aphidius spp.) are sometimes available in 
registration dossiers. However, any compilation of this type of data could not be found. Short 
term toxicity data on mammals (LC50 values) are rarely encountered in registration dossiers. 
Establishment of a compilation of these data will require considerable effort, starting with 
litrature search. 
 
Soil microbial toxicity data 
Eight parameters are related to the terrestrial indicator on micro-organisms: soil microbial 
biomass, soil respiration, substrate induced respiration, nitrification, dehydrogenase activity, 
symbiotic N2-fixation, N2-fixation free microbes, and microbial community structure. Very few 
data of this kind have been collected (limited information is available in the SEEM dataset).  
 
Field data on exposure 
`Field data on exposure'  were not available to the workpackage delivering the indicator for 
workers, applicators and bystanders or to the compoud related database workpackage. 
 
Database solution 
In consultation with the HAIR software programmers, it was agreed to bring those parameters 
for which no data are available, together in an empty dataset. The structure of the empty dataset 
is developed to offer storage space for data on these parameters. 

8.4 Missing value routines 
When, for a given compound and parameter, no value is available, a `missing data routine'  
should be followed. Such a routine should generate a value for the one missing, thus preventing 
the software for an arrest in calculations. Each indicator was responsible for development of 
missing value routines for each parameter used in each of their indicators. Some possibilities 
are: default values, calculation rules, QSARs, etc. A general missing value routine was 
implemented in the software program. The routine can be used in case a missing value routine 
has not been put forward for a given parameter by the indicator demanding it. The routine works 
as follows (see also Table 3): 
 
E.g. An acute LC50 value for fish for a particular compound is missing. In case there is no 
toxicity value for fish acute for a particular compound, the average of all other compounds will 
be taken from the same chemical class, e.g. chemical class organophosphorus. In case no 
compound from the same chemical class is available in the database the value will be the 
average of all the compounds with the same chemical use, e.g. insecticides. 
The database has more columns with chemical classes and uses, but the missing value routine is 
only based on the first available column. 
 

Table 3. Example illustrating the implemented general missing value routine. 

Compounds Toxicity 
value 

Calculated 
value 

Chemical class Chemical use 

Compound 1 12 n.a. Organophosphorus Insecticide 
Compound 2 35 n.a. Organophosphorus Insecticide 
Compound 3 112 n.a. Organophosphorus Insecticide 
Compound 4 7 n.a. Organophosphorus Insecticide 
Compound 5 48 n.a. Organophosphorus Insecticide 
Compound 6 22 n.a. Organophosphorus Insecticide 
Compound 7 100 n.a. Organophosphorus Insecticide 
Compound 8 9 n.a. Carbamate Insecticide 
Compound 9 73 n.a. Carbamate Insecticide 
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Compound 10 78 n.a. Carbamate Insecticide 
Compound 11 ?? 48* Organophosphorus Insecticide 
Compound 12 ?? 50# Pyrethroid Insecticide 

* = mean of compound 1 to 7, # = mean of compound 1 to 10. 

 
Depending on the choice that has been made in the sequence that has pointed out for the use of 
the databases, first the programme will look in the defined databases. In case there is still no 
value available, the missing value routine will be initiated. The missing value calculation will be 
performed in the database that has been assigned as the first database to be used (the starting 
database = number 1). 
 

9 Deviations from project workprogramme 
�  In the first draft report a deviation of the project work programme was described. Since data 

entry was consuming a more than reasonable amount of project time available to establish 
the Compound related database, it was decided to prioritise data entry and to enter data from 
EU-lists of endpoints rather than to enter data used in the Netherlands. This meant a 
departure from the deliverable called `example system populated with NL dataset' . 
However, since it was possible to benefit from the database constructed for the NMI in the 
Dutch project on evaluation of crop protection policy (see section 7.2), a comprehensive 
dataset populated with data used in Dutch registration procedures has now been constructed. 
A dataset extracted from this database is in fact the original HAIR deliverable. Therefore, 
there was no longer a deviation from the work programme. 

 
�  The parameter Koc is not presented in the RIVM dataset. The original planning was to 

calculate it from the available Kom value within the RIVM dataset (which is present in 
RIVM dataset). However, in co-operation with the HAIR software programmers it was 
decided to calculate Koc from available value for Kom outside the database. The equation 
used is: Koc = 1.724*Kom. The column originally intended to contain Koc values (labelled 
“Koc L_kg” ) still exists in the dataset since the database format had been fixed. The column 
does not contain data. 

�  In the RIVM dataset, one column, called “LD50 bee oral microg_bee” , contains LD50 values for 
bees, for both oral as well as contact exposure. The deviation here is that LD50 oral and 
LD50 contact are not contained in two separate columns as originally intended. Please note 
that the applied selection procedure is still correct (i.e. in line with the request of the 
terrestrial indicator): if multiple LD50 values for bees were present in our database, the 
lowest value was always selected, either contact or oral (as requested). In fact, the column 
name is now incorrect. Since the format of the database had been fixed, column names 
could not be changed. 

�  In December 2006, the Compound related database turned out to contain to few space for 
inclusion of parent compound-metabolite relationships as desired by the groundwater 
indicator workpackage. Since the definitive format of the Compound related database was 
fixed in February 2006, this could not be repaired. This was communicated with the 
groundater indicator workpackage. 

�  Due to time limitation, the data on microbial parameters soil respiration, nitrification and 
dehydrogenase activity could not be exported to the RIVM dataset. 
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10 Development of QSAR for generation of missing values 
We would like to report here that the Mario Negri Institute in Milano (It) has kindly provided 
the workpackage on the Compound related database with an extra information. We refer to the 
report of Partner 14 to the HAIR project for more detail. Three software packages that can 
generate toxicity data using QSAR approaches have been evaluated for the prediction of Water 
Flea (Daphnia magna) LC50 48 h. Predicted toxicity data were compared against experimental 
data. After comparison it was found that the Demetra model has the best predictive power. The 
applet for calculation of Daphnia toxicity is already freely available at the site:  
www.demetra-tox.net. Futhermore, a new algorithm for the calculation of the input needed by 
the model (16 descriptors) has been fully completed. A beta version of this tool will soon be 
freely available on the internet at the site: www.insilico.eu.  
Together the two applets can be used to fulfil the database gaps for the acute toxicity against 
Daphnia in an automatic way without the need to buy any other software. The developed routine 
may be useful to function in missing value routines in possible future versions of the HAIR 
software.  
We would like to emphasise that many plant protection products have a specific mode of action, 
which limits the range of applicability of pesticide based QSARs. The potential use of a QSAR 
should be carefully considered by taking the mode of action of the active ingredient into 
account. 
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Appendix 1 Parameters and units needed by indicators 
Table 4 presents compound related parameters needed by the various indicator in order to run their calculations. The units of parameters selected 
for use within HAIR are shown in the second column (“Final unit” ). The preferential conditions at which a parameter has been determined or to 
which a parameter was recalculated are shown in the third column (“Condition”). When a parameter is present in a dataset, this is indicated with 
an X in the table, in the columns: BBA, SEEM, RIVM, CSL and UGhent. The last column contains an X for those parameters for which no data 
are available. 
 

Table 4. L ist of parameters needed by the indicators (terrestr ial, aquatic, groundwater , consumer and worker), their  units, conditions and their  presence or  
absence in 5 datasets.  

Parameter Final unit Condition BBA SEEM RIVM CSL UGhent 
Not 

covered 

Identification       
 

 

ISO name -  X X X X 
 

 

Formulation �  active ingredient -      
 

X 1 

Pesticide type -   X X  
 

 

Use type of formulation -      
 

X 

Mode of action a.i. -    X  
 

 

% a.i. in granules %      
 

X 1 

% a.i. in formulation %      
 

X 1 

Physical properties of product       
 

 

Weight of granule       
 

X 1 

Density of formulation kg.l-1      
 

X 1 

Physico-chemical       
 

 

Molecular weight g.mole-1  X  X  
 

 

Water solubility mg.l-1 20°C; pH 7 X  X  
 

 

Vapour pressure mPa 20°C X 4  X 5  
 

 

log Kow - 20°C; pH 7 X X X  
 

 

pKa - 20°C  X X  
 

 

Henry's law constant Pa.m3.mole-1      
 

X 2 

Environmental fate       
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Parameter Final unit Condition BBA SEEM RIVM CSL UGhent 
Not 

covered 

DT50 plant leaf d 20°C     
 

X 

DT50 soil d 20°C X  X  
 

 

DT90 soil 2 20°C X    
 

 

DT50 photolysis d  X    
 

 

DT50 hydrolysis d 20°C; pH 7 X  X  
 

 

DT50 water d 20°C X  X  
 

 

Fraction metabolite formation -    X  
 

 

Koc l.kg-1      
 

X 10 

Kom l.kg-1    X  
 

 

Kom, acid l.kg-1    X  
 

 

Kom, base l.kg-1    X  
 

 

Monitoring data       
 

 

Monitoring data       
 

X 3 

Data on diet       
 

X 3 

Ecotoxicity       
 

 

EC50 algae (acute) mg.l-1  X X 6 X  
 

 

LC50 Daphnia (acute) mg.l-1  X X 6 X  
 

 

LC50 fish (acute) mg.l-1  X X 6 X  
 

 

LC50 aquatic higher plant (acute) mg.l-1   X 6 X  
 

 

NOEC algae (chronic) mg.l-1  X X 6 X  
 

 

NOEC Daphnia (chronic) mg.l-1  X X 6 X  
 

 

NOEC fish (chronic) mg.l-1  X X 6 X  
 

 

NOEC aquatic higher plant (chronic) mg.l-1   X 6 X  
 

 

LC50 earthworm (14 d) mg.kg-1  X X X  
 

 

EC50 non-target terrestrial plants mg.kg-1    X  
 

 

LR50 for Typhlodromus pyri and/or Aphidius spp. g.ha-1 or ml.ha-1      
 

X 

LR50 for other non-target arthropods g.ha-1 or ml.ha-1      
 

X 

LD50 bee oral and/or contact (the lowest value to be used) µg.bee-1  X  X  
 

 

LD50 bird (based on acute oral test) mgai.kgbw
-1  X  X  

 
 



 

page 23 of 35 

Parameter Final unit Condition BBA SEEM RIVM CSL UGhent 
Not 

covered 

LD50 mammal (based on acute oral test) mgai.kgbw
-1     X 

 
 

LC50 bird (e.g. 5d, or 8d) mgai.kgfood
-1    X  

 
 

LC50 mammal (e.g. 5d, or 8d) mgai.kgfood
-1      

 
X 

NOEC earthworm mg.kg-1  X X X  
 

 

NOEL bird (reproduction) mgai.kgfood
-1 or mgai.kgbw

-1      
 

X 9 

NOEL mammal 8 mgai.kgfood
-1 or mgai.kgbw

-1     X 
 

 

soil microbial biomass mg.kg-1      
 

X 7 

soil respiration mg.kg-1      
 

X 7 

Substrate induced respiration mg.kg-1      
 

X 7 

nitrification mg.kg-1      
 

X 7 

dehydrogenase activity mg.kg-1      
 

X 

symbiotic N2-fixation mg.kg-1      
 

X 

N2-fixation free microbes mg.kg-1      
 

X 

microbial community structure mg.kg-1      
 

X 

Human toxicology       
 

 

ADI mg.kgbw
-1.day-1     X 

 
 

AOEL mg.kgbw
-1.day-1      X  

ARfD mg.kgbw
-1.day-1     X 

 
 

MRL mg.kg-1     X 
 

 

Field data on exposure mg.kgbw
-1.day-1      

 
X 

Dermal absorption %      X  
 
Notes 
1. Information is member state specific. To be entered by the end-used in a pre-defined dataformat in a separate dataset. 
2. This parameter will be calculated from vapour pressure and water solubility in the software package. 
3. To be provided by the participants on the consumer indicator that are compiling their database. 
4. BBA data were multiplied by 1e+5 to convert hPa to mPa. 
5. RIVM data were multiplied by 1e+3 to convert Pa to mPa. 
6. SEEM data were multiplied by 1e-3 to convert µg.l-1 to mg.l-1 
7. A limited amount of data is available for some of these parameters. 
8. Most sensitive for mortality, reproduction, development. 
9. This parameter was omitted from the RIVM dataset (see section 9 for explication). 
10. Parameter to be calculated outside the database using: Koc = 1.724*Kom. 
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Appendix 2 Data sources and selection rules applied to 
reduce multiple data to a single value per parameter 
This appendix shows the data sources of the various datasets that comprise the HAIR 
Compound related database. Specifications to the data and selection procedures that were 
applied to generate one value per parameter per compound are outlined if relevant. 
 
 
A 2.1 Dataset 1 (Name: BBA) 
This dataset (Dataset 1, called `BBA' ), was received from the Biologische Bundesanstalt in 
Berlin, Germany. This dataset was added to the HAIR Compound related database as received, 
i.e. no selection procedures were applied to the data. 
Data in this dataset have been retrieved from the SYNOPS database. A translation of the 
(German) document belonging to the dataset showing the sources and selections of the data is 
shown below. 
 
Sources 
�  First choice: EU-reports. 
�  Second choice: “ Infozupf” /Active ingredient datasheet. 
�  Next: Pesticide Manual. 
�  Last: Internet, IVA-Datasheets, Publications per active ingriedient. 
�  Not used are : Active ingredient datasheets used in preventive research in industrial 

medicine. 
 
Data selection/general 
�  More values available: calculation of geometric mean. 
�  > value = Value *  1.2. 
�  < value = value *  0.8. 
�  NOEC value: mortality, if no remarks on test duration were made, the standard test duration 

should be used.  
�  No DT90 soil available: DT50 soil *  3,3 (lt. Pestemer). 
�  Vapour pressure at 20°C. 
�  Earthworm: Use Eisenia fetida; both values 14 d. 
�  Algae: 72 h, if not available, the other duration, all tested algae are equivalent.  
�  Daphnia magna: LC50 = 48 h; NOEC = 21 d. 
�  Fish: LC50 = 96 h; NOEC = 21 d; all fish species are equivalent.  
 
No “established”  values  
�  Photolysis/Hydrolysise stable = 150 d. 
�  Bees: B4 = 150; B1 = 5; B 3 = 75. 
�  When degradation in soil is negligible, then DT50 = 5000. 
�  When data are absolutely missing: (arithmatic) mean of values from the active ingredient-

group. 
 
 
A 2.2 Dataset 2 (Name: SEEM) 
The dataset called `SEEM'  was received from E. Liegeois (formerly employed at the EU, 
Brussels, Belgium). The dataset has been compiled in a previous EU funded project.  
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Sources 
Data have been obtained from regulatory dossiers (Sinclair et al., 2002).  
 
Since the dataset contained multiple data per parameter, a selection procedure was developed in 
order to reduce the data to one value per parameter. The selection procedure is presented in the 
following. 
 
Physico-chemical properties 
�  pKa. If more than one pKa value was available (compounds containing one than one acidic 

or basic functional group), values were ranked with numbers (pKa 1, pKa 2, etc.) in 
ascending order, the lowest pKa value receiving number 1. 

�  Log Kow. When values determined at different pH were available, the value determined at, 
or closest to pH 7 was selected.  

 
Ecotoxicological data 
�  Data from four species were removed from the database since these are known to be 

saltwater species: Skeletonema costatum, Pagrus major, Crassostrea virginica, Mysidopsis 
bahia.  

�  If, for a species, more than one LC50 was available, the geometric mean was calculated. 
�  If, for a species, more than one NOEC was available, the geometric mean was calculated. 
 
With regard to use of values with a prefix (>, <) the following rules were applied to both 
L(E)C50 values and NOEC values, depending on the number and type of data available: 
�  No prefixes: calculated geometric mean of all L(E)C50 values or calculated geometric mean 

of all NOEC values per species. 
�  One toxicity value with prefix: the single L(E)C50 or NOEC value is taken over with its 

prefix. 
�  Multiple toxicity values of which one or more with prefix: 

1. If prefix(es) within range of non-prefix values: exclude prefixes and calculate 
geometric mean of remaining values; 

2.  If prefix(es) outside range of non-prefix values: and > value(s) are the lowest of the 
range: exclude > values in geometric mean. 

3. If prefix(es) outside range of non-prefix values: and > value(s) are the highest of the 
range: include in geometric mean. 

�  Multiple toxicity values, all bearing a prefix: geometric mean of all toxicity values, prefix 
maintained in final value. 

 
It should be noted that incorporating values with a prefix in a geometric mean results in a mean 
value for toxicity that does no longer reflect 50% effect or (no effect). However, it should be 
noted that this occurs in a minority of cases in the SEEM dataset. 
 
 
A 2.3 Dataset 3 (Name: RIVM) 
This dataset was produced by RIVM for the purpose of the HAIR project. Data were retrieved 
from a database (e-toxBase) that is maintained at RIVM. Pesticide related data have been 
entered in this database in the framework of two projects: (1) HAIR and (2) a Dutch national 
project evaluating the policy on sustainable crop protection (see section 7 for more detail). 
Sources and selection criteria in case of multiple data per parameter are described in the 
following. 
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Sources and order of selection 
�  The primary source of data are Decisions on admission of PPPs issued by the Dutch 

Pesticide Board (“C-stukken”).  
�  The second data source are the summaries of studies prepared by RIVM in the registration 

procedure of PPP at the (NL) national level. 
�  The third data source are EU monographs. 
�  Fourth data source are FEFs (final environmental file), which are active ingredient 

summaries (reports), prepared by RIVM (Linders et al., 1994). 
�  The e-Pesticide Manual (Tomlin, 2002) was used as a source for CAS nrs, chemical use, 

chemical class and mode of action. Values for molecular weight, pKa, and vapour pressure 
were taken from this source only if a value was unavailable from other sources. 

 
Data were first selected from the primary source. If data for a given compound or parameter 
were missing, data from the second data source were selected, etc. 
Identity 
�  Compound names and HAIR nr are kept equal to those used in other datasets. 
�  CAS registry nr. are provided. 
�  Names used in the Dutch indicator + Dutch id. (number) are also listed. 
�  Chemical use: maximally 4 entries per compound (e.g. insecticide, herbicide, plant growth 

regulator, etc.). Source: Tomlin (2002).  
�  Chemical class: maximally 2 entries per compound (e.g. carbamate, pyrthroid, etc.). Source: 

Tomlin (2002). 
�  Mode of action. Maximally four entries per compound for general modes of action (e.g. 

systemic, contact action, protective action, etc.) Maximally three entries per compound for 
biochemical modes of action(e.g. inhibition of sporulation, inhibition of choline esterase, 
etc.). Source: Tomlin (2002). 

 
Physico-chemical properties 
�  For each parameter, priority was given to values in order of the sources mentioned above. 

I.e. if a value was available in a Decision on admission, this value was selected. 
�  Water solubility and vapour pressure. The value determined at 20°C or at the temperature 

closest to 20°C was selected. If necessary, water solubility and vapour pressure were 
recalculated to 20°C using the Arrhenius equation. Activation energies of 27,000 J.mol-1 for 
water solubility and 95,000 J.mol-1 for vapour pressure were used in calculation. In case of 
multiple values, the arithmetic mean was calculated.  

�  The log Kow determined at pH 7 or at the pH closest to pH 7 was selected. In case of 
multiple values, the arithmetic mean of log Kow values within the pH range 6.5 – 7.5 was 
calculated. 

�  pKa. If more than one pKa value was available (compounds containing more than one acidic 
or basic functional group), values were ranked with numbers (pKa 1, pKa 2, etc.) in 
ascending order, the lowest pKa value receiving number 1. 

 
Fate data 
�  For each parameter, priority was given to values in order of the sources mentioned above. 

I.e. if a value was available in a Decision on admission, this value was selected. 
�  DT50 hydrolysis, DT50 water/sediment. The value determined at 20°C or at the temperature 

closest to 20°C was selected. If necessary, DT50 values were recalculated to 20°C using the 
Arrhenius equation, using an activation energy of 54,000 J.mol-1. In case of multiple values, 
the arithmetic mean was calculated.  
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�  DT50 hydrolysis values that contained the text entry ©stable© were replaced by a DT50 value 
of >1000 d. 

�  DT50 soil. DT50 values were recalculated to 20°C using the Arrhenius equation, using an 
activation energy of 54,000 J.mol-1. In case of multiple values, the geometric mean was 
calculated. 

�  DT50 field. Preferably the value standardised according to FOCUS (2004) was selected. In 
case of multiple values, the geometric mean was calculated. 

�  Kom, Kom, acid, Kom, base. In case of multiple values, the arithmetic mean was calculated. 
 
Ecotoxicological data 
�  For each parameter, priority was given to values in order of the sources mentioned above. 

I.e. if a value was available in a Decision on admission, this value was selected. 
�  In case of multiple values, the geometric mean of all selected values was calculated. 
�  From the available toxicity data for bees (LD50 oral and LD50 acute) the lowest value was 

selected as this was explicitly asked by the workpackage on the terrestrial indicator. 
 
 
A 2.4 Dataset 4 (Name: CSL) 
This dataset was received from the HAIR workpackage on the Usage and sales database (dr. M. 
Thomas, CSL, York, UK). This dataset was added to the HAIR properties related database as 
received, i.e. no selection procedures were applied to the data. 
 
Sources 
�  The primary data sources are Annex 1 data. 
�  For newer compounds or UK registration packages have been used as source. 
�  The Pesticide Manual (12th edition) was used where data were unavailable from the other 

sources. 
�  In the absence of either of these sources, any other source was used. 
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Appendix 3 Parameters contained in BBA, SEEM, RIVM 
and CSL datasets 
 
A 3.1 Dataset 1 (Name: BBA) 
Table 5 shows the parameters contained in the BBA dataset as was incorporated in the HAIR 
Compound related database. In the final database, each row (i.e. each parameter) from Table 9 is 
column; active ingredients are listed vertically (as rows).  
N.B. No data with prefixes are contained in this dataset. 
 

Table 5. Structure of the BBA dataset: parameter  and units. 

Parameter Unit Description Database column name 
HAIR name [-] Name of active in HAIR database Name active 
HAIR no. [-] Nr. of active in HAIR database HAIR nr 
CAS nr. [-] Chemical abstract service nr. CAS nr 
BBA-Nr. [-] German pesticide nr. BBA nr 
MW [g.mol-1] Molecular weight Mw g_mol 
Pv [mPa] Vapour pressure Pv mPa 
Sw [mg.l-1] Water solubility Sw mg_L 
log Kow  [-] log10 of n-octanol/water partition coefficient log Kow 
DT50 soil [d] half life for biodegradation in soil DT50 soil d 

DT90 soil [d] time needed for biodegradation of 90% of 
initial concentration DT90 soil d 

DT50 photolysis water [d] half life for hydrolysis in water DT50 photolysis water d 
DT50 hydrolysis water [d] half life for photolysis in water DT50 hydrolysis water d 

DT50 water [d] half life for biological degradation in water 
phase of water/sediment system DT50 water d 

DT50 sediment [d] half life for biological degradation in sediment 
phase of water/sediment system DT50 sediment d 

DT50 both [d] half life for biological degradation in 
water/sediment system DT50 both d 

LC50 earthworm [mgai.kgdw
-1] Result from short term toxicity test LC50 algae mg_L 

Duration earthworm acute [d] Duration of exposure in toxicity experiment Duration algae acute h 
NOEC earthworm [mgai.kgdw

-1] Result from long term toxicity test LC50 Daphnia mg_L 
Duration earthworm chronic [d] Duration of exposure in toxicity experiment Duration Daphnia acute h 
LC50 Daphnia [mgai.l

-1] Result from short term toxicity test LC50 fish mg_L 
Duration Daphnia acute [hours] Duration of exposure in toxicity experiment Duration fish acute h 
NOEC Daphnia [mgai.l

-1] Result from long term toxicity test NOEC Algae mg_L 
Duration Daphnia chronic [d] Duration of exposure in toxicity experiment Duration algae chronic h 
LC50 algae [mgai.l

-1] Result from short term toxicity test NOEC Daphnia mg_L 
Duration algae acute [hours] Duration of exposure in toxicity experiment Duration Daphnia chronic d 
NOEC Algae [mgai.l

-1] Result from long term toxicity test NOEC Fish mg_L 
Duration algae chronic [hours] Duration of exposure in toxicity experiment Duration fish chronic d 
LC50 fish [mgai.l

-1] Result from short term toxicity test LC50 earthworm  mg_kgdw 
Duration fish acute [hours] Duration of exposure in toxicity experiment Duration earthworm acute d 
NOEC Fish [mgai.l

-1] Result from long term toxicity test NOEC earthworm mg_kgdw 
Duration fish chronic [d] Duration of exposure in toxicity experiment Duration earthworm chronic d 
LD50 bee oral [µgai.bee-1] Result from short term toxicity test LD50 bee oral microg_bee 
Duration bee acute [hours] Duration of exposure in toxicity experiment Duration bee acute h 
LD50 duck acute oral [mgai.kgbw

-1] Result from short term toxicity test LD50 duck acute oral mg_kgbw 
LD50 quail acute oral [mgai.kgbw

-1] Result from short term toxicity test LD50 quail acute oral mg_kgbw 
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A 3.2 Dataset 2 (Name: SEEM) 
Table 6 shows the parameters contained in the SEEM dataset as it was incorporated in the HAIR 
Compound related database. In the final database, each row (i.e. each parameter) from Table 9 is 
a column; active ingredients are listed vertically (as rows). 
Note that some changes have been made in comparison to the dataset format given in the 
definitive specification of database, as reported in February 2006. 
 

Table 6. Structure of the SEEM dataset: parameter  and units. 

Parameter Unit Description Database column name 
Name active [-] Name of active in HAIR database Name active 
HAIR nr. [-] Nr. of active in HAIR database HAIR nr 
CAS nr. [-] Chemical abstract service nr. CAS nr 
name_a.i. (SEEM) [-] Name of active in SEEM database name ai SEEM 
id_ai [-] Nr. of active in SEEM database id_ai 
id_mt_1 [-] Nr. of metabolite 1 in SEEM database id_mt_1 
id_mt_2 [-] Nr. of metabolite 2 in SEEM database id_mt_2 
id_mt_3 [-] Nr. of metabolite 3 in SEEM database id_mt_3 
id_mt_4 [-] Nr. of metabolite 4 in SEEM database id_mt_4 
id_mt_5 [-] Nr. of metabolite 5 in SEEM database id_mt_5 
id_mt_6 [-] Nr. of metabolite 6 in SEEM database id_mt_6 
id_mt_7 [-] Nr. of metabolite 7 in SEEM database id_mt_7 
Use_ID    

Use [-] Use type of active (herbicide, 
nematicide, etc.) Use 

ch_class_ID    
ch_class [-] Chemical class of active ch_class 
Prefix pKa 1 [-] <, >, � , � , etc. Prefix pKa1 
pKa 1 [-] Dissociation constant pKa 1 
Prefix pKa 2 [-] <, >, � , � , etc. Prefix pKa2 
pKa 2 [-] Dissociation constant pKa 2 
Prefix pKa 3 [-] <, >, � , � , etc. Prefix pKa3 
pKa 3 [-] Dissociation constant pKa 3 
Prefix pKa 4 [-] <, >, � , � , etc. Prefix pKa4 
pKa 4 [-] Dissociation constant pKa 4 
Prefix log Kow  [-] <, >, � , � , etc. Prefix log Kow 

log Kow  [-] log10 of n-octanol/water partition 
coeffcient log Kow 

T [-] Temperature of log Kow determination T degC 

pH (min) [-] In case of range: lower pH value of log 
Kow determination pH min 

pH max [-] Value of pH for log Kow determination, 
or highest pH value in case of a range pH max 

Prefix algae acute [-] <, >, � , � , etc. Prefix alga acute 
EC50 algae [mgai.l

-1] Result from short term toxicity test EC50 algae mg_L 
Prefix Daphnia acute [-] <, >, � , � , etc. Prefix Daphnia acute 
EC50 Daphnia [mgai.l

-1] Result from short term toxicity test EC50 Daphnia mg_L 
Prefix aq invertebrates acute [-] <, >, � , � , etc. Prefix aq invertebrates acute 

LC50 or EC50 aq invertebrates [mgai.l
-1] Result from short term toxicity test LC50 or EC50 aq invertebrates 

mg_L 
Prefix fish acute [-] <, >, � , � , etc. Prefix fish acute 
LC50 fish [mgai.l

-1] Result from short term toxicity test LC50 fish mg_L 
Prefix aq plant acute [-] <, >, � , � , etc. Prefix aq plant acute 
EC50 aq plant [mgai.l

-1] Result from short term toxicity test EC50 aq plant mg_L 
Prefix sediment dweller acute [-] <, >, � , � , etc. Prefix sediment dweller acute 

LC50 or EC50 sediment dweller [mgai.l
-1] Result from short term toxicity test LC50 or EC50 sediment dweller 

mg_L 
Prefix earthwom acute [-] <, >, � , � , etc. Prefix earthworm acute 
LC50 earthworm [mgai.kgdw

-1] Result from short term toxicity test LC50 earthworm mg_kg 
Prefix algae chronic [-] <, >, � , � , etc. Prefix algae chronic 
NOEC algae [mgai.l

-1] Result from long term toxicity test NOEC algae mg_L 
Prefix Daphia chronic [-] <, >, � , � , etc. Prefix Daphia chronic 
NOEC Daphnia [mgai.l

-1] Result from long term toxicity test NOEC Daphnia mg_L 
Prefix aq invertebrates chronic [-] <, >, � , � , etc. Prefix aq invertebrates chronic 
NOEC aq invertebrates [mgai.l

-1] Result from long term toxicity test NOEC aq invertebrates mg_L 
Prefix fish chronic [-] <, >, � , � , etc. Prefix fish chronic 
NOEC fish [mgai.l

-1] Result from long term toxicity test NOEC fish mg_L 
Prefix aq plant chronic [-] <, >, � , � , etc. Prefix aq plant chronic 
NOEC aq plant [mgai.l

-1] Result from long term toxicity test NOEC aq plant mg_L 
Prefix sediment dweller chronic [-] <, >, � , � , etc. Prefix sediment dweller chronic 
NOEC sediment dwellers [mgai.l

-1] Result from long term toxicity test NOEC sediment dweller mg_L 
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Parameter Unit Description Database column name 
Prefix earthworm chronic [-] <, >, � , � , etc. Prefix earthworm chronic 
NOEC earthworm [mgai.kgdw

-1] Result from long term toxicity test NOEC earthworm mg_kg 

 
 
A 3.3 Dataset 3 (Name: RIVM) 
Table 7 shows the parameters contained in the RIVM dataset as was incorporated in the HAIR 
Compound related database. In the final database, each row (i.e. each parameter) from Table 7 is 
a column; active ingredients are listed vertically (as rows). 
 

Table 7. Structure of the RIVM dataset: parameter  and units. 

Parameter Unit Description Database column name 
Name active [-] Name of active in HAIR database Name active 
HAIR nr. [-] Nr. of active in HAIR database HAIR nr 
CAS nr. [-] Chemical abstract service nr. CAS nr 

NMI Name [-] Name of active in Dutch indicator 
database NMI Name 

RabNr [-] Nr. of active in Dutch indicator database RabNr 

Chemical use [-] Use type of active (herbicide, nematicide, 
etc.) Chemical use 1 

   Chemical use 2 
   Chemical use 3 
   Chemical use 4 
Chemical class [-] Chemical class of active Chemical class 1 
   Chemical class 2 
Mode of action [-] Biochemical mode of action Mode of action general 1 
   Mode of action general 2 
   Mode of action general 3 
   Mode of action general 4 
   Mode of action biochemical 1 
   Mode of action biochemical 2 
   Mode of action biochemical 3 
MW [g.mol-1] Molecular weight Mw g_mol 
Prefix [-] <, >, � , � , etc. Prefix 

Sw [mg.l-1] Water solubility at 20°C and pH 7 or pH 
closest to 7 Sw mg_L 

Prefix [-] <, >, � , � , etc. Prefix 
Pv [mPa] At 20°C Pv mPa 
Prefix [-] <, >, � , � , etc. Prefix 

log Kow [-] log10 n-octanol/water partition coefficient 
at pH 7 or pH closest to 7 log Kow 

pH for log Kow [-] pH value of log Kow determination pH for log Kow 
Prefix [-] <, >, � , � , etc. Prefix 

pKa 1 [-] Dissociation constant of first ionisable 
group pKa 1 

Prefix [-] <, >, � , � , etc. Prefix 

pKa 2 [-] Dissociation constant of second ionisable 
group pKa 2 

Prefix [-] <, >, � , � , etc. Prefix 

pKa 3 [-] Dissociation constant of thrid ionisable 
group pKa 3 

Prefix [-] <, >, � , � , etc. Prefix 

pKa 4 [-] Dissociation constant of fourth ionisable 
group pKa 4 

Prefix [-] <, >, � , � , etc. Prefix 

Koc [l.kg-1] Organic carbon normalised partition 
coefficient Koc L_kg 

Prefix [-] <, >, � , � , etc. Prefix 

Kom [l.kg-1] Organic matter normalised partition 
coefficient Kom L_kg 

Prefix [-] <, >, � , � , etc. Prefix 

Kom acid [l.kg-1] In case of pH dependent sorption: the Kom 
at a pH below the relevant pKa  Kom acid L_kg 

Prefix [-] <, >, � , � , etc. Prefix 

Kom base [l.kg-1] In case of pH dependent sorption: the Kom 
at a pH above the relevant pKa  Kom base L_kg 

Prefix [-] <, >, � , � , etc. Prefix 
DT50, soil, aerobic [d] At 20°C and pH 7 or pH closest to 7 DT50 soil aerobic d 
Prefix [-] <, >, � , � , etc. Prefix 
DT50 hydrolysis [d] At 20°C and pH 7 or pH closest to 7 DT50 hydrolysis d 
Prefix [-] <, >, � , � , etc. Prefix 
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Parameter Unit Description Database column name 
DT50, water [d] At 20°C DT50 water d 
Prefix [-] <, >, � , � , etc. Prefix 
DT50, water/sediment, water [d] At 20°C DT50 watersediment water d 
Prefix [-] <, >, � , � , etc. Prefix 
Fmetabolite [-] Fraction metabolite formation Fmetabolite 
Prefix algae acute [-] <, >, � , � , etc. Prefix algae acute 
EC50 algae [mgai.l

-1] Result from short term toxicity test EC50 algae mg_L 
Prefix Daphnia acute [-] <, >, � , � , etc. Prefix Daphnia acute 
LC50 Daphnia [mgai.l

-1] Result from short term toxicity test LC50 Daphnia mg_L 
Prefix fish acute [-] <, >, � , � , etc. Prefix fish acute 
LC50 fish [mgai.l

-1] Result from short term toxicity test LC50 fish mg_L 
Prefix aq plant acute [-] <, >, � , � , etc. Prefix aq plant acute 
LC50 aquatic higher plant [mgai.l

-1] Result from short term toxicity test LC50 aquatic higher plant mg_L 
Prefix algae chronic [-] <, >, � , � , etc. Prefix algae chronic 
NOEC algae [mgai.l

-1] Result from long term toxicity test NOEC algae mg_L 
Prefix Daphnia chronic [-] <, >, � , � , etc. Prefix Daphnia chronic 
NOEC Daphnia [mgai.l

-1] Result from long term toxicity test NOEC Daphnia mg_L 
Prefix fish chronic [-] <, >, � , � , etc. Prefix fish chronic 
NOEC fish [mgai.l

-1] Result from long term toxicity test NOEC fish mg_L 
Prefix aq plant chronic [-] <, >, � , � , etc. Prefix aq plant chronic 
NOEC aquatic higher plant [mgai.l

-1] Result from long term toxicity test NOEC aquatic higher plant mg_L 
Prefix earthworm acute [-] <, >, � , � , etc. Prefix earthworm acute 
LC50 earthworm [mgai.kgdw

-1] Result from short term toxicity test LC50 earthworm mg_kg 
Prefix bee oral [-] <, >, � , � , etc. Prefix bee oral 
LD50 bee oral  [µgai.bee-1] Result from short term oral toxicity test LD50 bee oral microg_bee 
Prefix bee contact [-] <, >, � , � , etc. Prefix bee contact 
LD50 bee contact [µgai.bee-1] Result from short term contact toxicity test LD50 bee contact microg_bee 
Prefix bird acute oral [-] <, >, � , � , etc. Prefix bird acute oral 
LD50 bird (acute oral test) [mgai.kgbw

-1] Result from short term oral toxicity test LD50 bird acute oral test mg_kgbw 
Prefix bird acute food [-] <, >, � , � , etc. Prefix bird acute food 
LC50 bird (e.g. 5d, or 8d) [mgai.kgfood

-1] Result from short term food toxicity test LC50 bird mg_kgfd 
Prefix earthworm chronic [-] <, >, � , � , etc. Prefix earthworm chronic 
NOEC earthworm [mgai.kgdw

-1] Result from long term toxicity test NOEC earthworm mg_kg 
Prefix bird oral-reproduction [-] <, >, � , � , etc. Prefix bird oral-reproduction 

NOEL bird (reproduction) [mgai.kgbw
-1] Result from long term toxicity test, 

endpoint reproduction NOEL bird reproduction mg_kgbw 
Prefix bird food-reproductiona [-] <, >, � , � , etc. LD50 bird acute oral test mg_kgbw 

NOEL bird (reproduction)a [mgai.kgfood
-1] Result from long term dietary toxicity test, 

endpoint reproduction LD50 bird acute oral test mg_kgbw 
aIn a later stage, it was decided to present only NOEL data for birds expressed in mgai.kgbw

-1 as the chronic bird indicator requires 
NOELs having this unit as input. To this end, all available NOEL data in mgai.kgfd

-1 in the RIVM dataset were multiplied by 0.15 in 
order to convert these to mgai.kgbw

-1. Hence, the columns NOEL bird (reproduction) [mgai.kgfood
-1] and its prefix column (Prefix bird 

food-reproduction) do not contain any data. 

 
 
A 3.4 Dataset 4 (Name: CSL) 
Table 8 shows the parameters contained in the CSL dataset as it was incorporated in the HAIR 
Compound related database. In the final database, each row (i.e. each parameter) from Table 8 is 
a column; active ingredients are listed vertically (as rows). 
 

Table 8. Structure of the CSL dataset: parameter  and units. 

Parameter Unit Description Database column name 
Name active [-] Name of active in HAIR database Name active 
HAIR nr. [-] Nr. of active in HAIR database HAIR nr 
CAS nr. [-] Chemical abstract service nr. CAS nr 
Prefix [-] <, >, � , � , etc. Prefix 
LD50 rat [mgai.kgbw

-1] Result from short term toxicity test LD50 rat mgai_kgbw 
Prefix [-] <, >, � , � , etc. Prefix 
LD50 other mammal [mgai.kgbw

-1] Result from short term toxicity test LD50 other mammal mgai_kgbw 
Species name  Name of other mammal species Species name 
ADI [mgai.kgbw

-1.day-1] Acceptable daily intake ADI mgai_kgbw_d 
ARfD [mgai.kgbw

-1.day-1] Acute reference dose ARfD mgai_kgbw_d 
NOEL [mgai.kgbw

-1] No observed effect level NOEL mgai_kgbw 
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Appendix 4 Structure of additional datasets 
 
A 4.1 Dataset 5 (Name: Formulation �  active) 
The structure of the dataset developed to store data relating properties of formulations to active 
ingredients, is shown in Table 9. A maximum number of four active ingredients can be entered 
per formulation. In the final database, each row (i.e. each parameter) from Table 9 is a column; 
formulations are listed vertically (as rows). 
 

Table 9. Structure of the Formulation �  active ingredient dataset. 

Parameter Unit Database column name 
Formulation name [-] Formulation name 
Formulation nr. [-] Formulation nr 
Name active1 [-] Name active 1 
HAIR nr active 1 [-] Hair nr active 1 
CAS nr active1 [-] CAS nr active 1 
Name active2 [-] Name active 2 
HAIR nr active2 [-] Hair nr active 2 
CAS nr active2 [-] CAS nr active 2 
Name active3 [-] Name active 3 
HAIR nr active3 [-] Hair nr active 3 
CAS nr active3 [-] CAS nr active 3 
Name active4 [-] Name active 4 
HAIR nr active4 [-] Hair nr active 4 
CAS nr active4 [-] CAS nr active 4 
Use type  [-] Use type 
% active1 in formulation [%] Percentage active1 form 
% active2 in formulation [%] Percentage active2 form 
% active3 in formulation [%] Percentage active3 form 
% active4 in formulation [%] Percentage active4 form 
% active1 in granule [%] Percentage active1 gran 
% active2 in granule [%] Percentage active2 gran 
% active3 in granule [%] Percentage active3 gran 
% active4 in granule [%] Percentage active4 gran 
Granule weight [g] Mgranule g 
Density of formulation [l.kg-1] RHOformulation kg_L 

 
 



 

page 34 of 35 

A 4.2 Dataset 6 (Name: Missing data) 
The structure of the dataset developed to store data for those parameters for which all data are 
missing at the time of reporting, is shown in Table 10. In the final database, each row (i.e. each 
parameter) from Table 10 is a column; active ingredients are listed vertically (as rows). 
 

Table 10. Structure of the dataset developed to store data on parameters for  which no 
information was available. 

Parameter Unit Database column name 
Name active [-] Name active 
HAIR nr. [-] HAIR nr 
CAS nr. [-] CAS nr 
Prefix  Prefix 
LR50 for Typhlodromus pyri [gai.ha-1]1 LR50 Typhlodromus pyri gai_ha 
Prefix  Prefix 
LR50 Aphidius spp. [gai.ha-1]1 LR50 Aphidius spp gai_ha 
Prefix  Prefix 
LR50 other non target arthropod [gai.ha-1]1 LR50 other nta gai_ha 
Species name non target arthropod [-] Species name other nta 
Prefix  Prefix 
LC50 mammal [mgai.kgfood-

1] LC50 mammal mgai_kgfd 
Species name mammal [-] Species name mammal 
Prefix  Prefix 
Soil microbial biomass [mgai.kgsoil

1] Soil microbial biomass mgai_kg 
Prefix  Prefix 
Substrate induced respiration [mgai.kgsoil

1] Substrate induced respiration mgai_kg 
Prefix  Prefix 
Symbiotic N2-fixation [mgai.kgsoil

1] Symbiotic N2fixation mgai_kg 
Prefix  Prefix 
N2-fixation free microbes [mgai.kgsoil

1] N2fixation free microbes mgai_kg 
Prefix  Prefix 
Microbial community structure [mgai.kgsoil

1] Microbial community structure mgai_kg 
Prefix  Prefix 
AOEL* [mg.kgbw

-1.day-1] AOEL mg_kgbw_d 
Prefix  Prefix 
Field data exposure [mg.kgbw

-1.day-1] Field data exposure mg_kgbw_d 
Dermal absorption* % dermal abs percent 

*Data for these two parameter has become available and have already been entered in Dataset 6. 
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A 4.3 Dataset 7 (Name: MRL) 
In co-operation with the workpackage providing the usage and sales database, the following 
structure for Dataset 7 was developed, which was implemented in a MS Access database. Two 
look-up tables were created. Look-up table 1 contains (1) all active names coupled to (2) a 
unique identifier called HAIR_number. This unique identifier is the HAIR number (integer) of 
each active. Look-up table 2 contains: (1) crop names as identified in the HAIR Usage and sales 
database, coupled to (2) a unique identifier (integer), coupled to (3) crop names as used in MRL 
data, coupled to (4) a unique identifier (integer). A third table links each MRL value to an active 
(taken from look-up table 1) and to a crop type (taken from look-up table 2). 
 

Table 11. Schematic picture of the MRL dataset (Dataset 7), including a fictituous example. 

Look-up table 1. Look-up table 2. 

Active table  Crop table 
Active as defined 
in HAIR HAIR_nr.  Crop as called in usage data 

Crop name 
usage nr. 

Crop as called 
in MRL data set 

Crop name 
MRL nr. 

Captan 345  Winter Barley 12 Barley 3 

   Spring Barley 13 Barley 3 

   Barley stored 14 Barley 3 

   Chinese vegetables (protected) 15 Other leafy brassicas 4 

   Chinese vegetables 16 Other leafy brassicas 4 

   Pak choi 17 Other leafy brassicas 4 

 
 
 

Crop-Active-MRL table 

Active Crop name MRL MRL 

345 3 0.05 

345 4 0.10 

 
 

Table 12. Structure of the dataset developed to store data on MRL data and monitor ing data on 
crops. 

Parameter Unit Database column name 
Active table   
Name active [-] Name active 
HAIR nr. [-] HAIR nr 
   
Crop table   
Crop name in Usage Data database [-] Crop name [UsageData] 
Crop. number in Usage data database [-] Crop. nr. [UsageData] 
Crop name in MRL database [-] Crop name [MRL data] 
Crop number in MRL database [-]  
 [-]  
Crop-active-MRL table [-]  
ID for rows in this specific table [-] Crop-active ID 
HAIR nr. [-] HAIR nr. 
Crop name in MRL database [-] Crop name MRL 
Maximum residue limit [mg.kg-1] MRL 
Higest residue on detected on crop [mg.kg-1] HR 
Median residue on detected on crop [mg.kg-1] MR 
Transformation factor [-] TF 

 
 


