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$EVWUDFW

This report presents the results of an inventory made by the Dutch National Institute for
Public Health and the Environment (RIVM) listing all relevant changes in the EC Technical
Guidance Documents (TGDs) in support of risk assessment for newly notified substances,
existing substances and biocides. For this purpose the newly revised TGDs (available on
August 1, 2002) were compared with the ‘old’ 1996 TGDs. RIVM risk assessments and risk
assessment procedures, along with the software tool, EUSES (European Union System for the
Evaluation of Substances), will be adapted on the basis of this report.
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6DPHQYDWWLQJ

Dit rapport beschrijft de resultaten van een inventarisatie, die is uitgevoerd door het
Rijksinstituut voor Volksgezondheid en Milieu (RIVM) van de veranderingen in de “EC
Technical Guidance Documents” (TGD’s) voor de ondersteuning bij het maken van
risicobeoordelingen van nieuw kennisgegeven stoffen, bestaande stoffen en biociden.

De TGD’s (voor het eerst gepubliceerd in 1996) zijn onderworpen aan een
herzieningsprocedure op basis van de ervaringen die zijn opgedaan door de EU lidstaten en
de industrie bij de beoordeling van circa 100 prioritaire bestaande stoffen en enkele
honderden nieuwe stoffen. Tevens zijn de TGD’s uitgebreid met de vereisten voor de
risicobeoordeling van biociden. In het jaar 2000 zijn voor aparte secties van de TGD’s EU
werkgroepen van start gegaan met als doel de gewenste veranderingen in kaart te brengen.
Dit proces heeft uiteindelijk geresulteerd in aangepaste TGD’s. Deze “final draft”
documenten zijn geaccordeerd door de Competente Autoriteiten (CA’s) van de EU lidstaten.
De “final draft” documenten die op 1 augustus 2002 beschikbaar waren op de beschermde
internetpagina van het Europees Chemicaliën Bureau (ECB) zijn door het RIVM gebruikt
voor de huidige inventarisatie. De documenten zijn onveranderd gebleven tot aan de
publicatie van het huidige rapport in November 2002.

Het doel van dit project was het maken van een overzicht van alle relevante wijzigingen die
zijn doorgevoerd in de nieuwe TGD’s in vergelijking met de versie uit 1996. Het overzicht is
bedoeld als startpunt om op eenvoudige wijze te kunnen overgaan tot aanpassing van de
(procedures voor de) risicobeoordeling van nieuwe stoffen, bestaande stoffen en biociden en
de herziening van de software ter ondersteuning van de risicobeoordeling, EUSES (European
Union System for the Evaluation of Substances). Beoordelaars en deskundigen van het RIVM
hebben de inventarisatie gemaakt van juli tot en met september 2002.
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6XPPDU\

This report presents the results of an inventory made by the Dutch National Institute for
Public Health and the Environment (RIVM) on the revisions of the EC Technical Guidance
Documents (TGDs) in support of the risk assessment for newly notified substances, existing
substances and biocides.

The TGDs (first published in 1996) have been subject to review taking into account the
experience gained by the EU member states and industry with evaluating approximately 100
priority existing substances and several hundreds of new substances. Furthermore, the TGDs
were extended to the additional needs of the risk assessment of biocides. In 2000, several EU
working groups started discussions on the changes to be implemented in the separate sections
of the TGDs. This process has finally resulted in revised TGDs. The Competent Authorities
(CAs) of the EU member states came to an agreement on these ‘final draft’ documents. The
‘final draft’ documents, available on August 1, 2002, on the protected European Chemicals
Bureau (ECB) website, were used for the current inventory. The documents remained
unchanged until the finalisation of the current report in November 2002.

The objective of this project was to prepare an overview of all relevant changes in the new
version of the TGDs compared to the 1996 version. As such, the overview is meant to be a
starting point for an adaptation of the risk assessments and risk assessment procedures for
new substances, existing substances and biocides along with an update of the software tool
supporting the risk assessment, EUSES (European Union System for the Evaluation of
Substances). Assessors and experts from the RIVM performed this inventory from July to
September 2002.



RIVM report 601200001 page 11 of 64

,QWURGXFWLRQ�WR�WKH�UHSRUW
The EC Technical Guidance Documents (TGDs) supporting the risk assessment legislation
for newly notified substances (Commission Directive 93/67/EEC) and existing substances
(Commission Regulation No. 1488/94), published in 1996, have been subject to a process of
change. The TGDs provide technical and scientific support for member states and industry in
assessing the risks of new and existing chemical substances to humans (workers, consumers,
man indirectly exposed via the environment) and the environment (aquatic and terrestrial,
micro-organism and predators). In recent years the guidance was further refined taking into
account the experience gained in the EU member states and industry with approximately 100
existing substances and several hundreds of new notified substances. Furthermore, it was
extended to the needs of the risk assessment of biocides. New insights were discussed in
separate EU working groups of national experts starting in 2000. Working groups were
formed to deal with the separate issues of human health exposure assessment (worker- and
consumer exposure), human health effects assessment (toxicokinetics, acute toxicity,
sensitisation, repeated-dose toxicity, mutagenicity, carcinogenicity and reproductive toxicity),
environmental exposure assessment, environmental effects assessment and risk assessment
for the marine environment. Working groups on human health risk characterisation (non-
threshold endpoints/effects and threshold endpoints/effects) are due to start in the final
quarter of 2002.

This process has finally resulted in revised TGDs. The Competent Authorities (CAs) of the
EU member states came to an agreement on these ‘final draft’ documents. The National
Institute for Public Health and the Environment (RIVM) used the ‘final draft’ documents
available on the protected European Chemicals Bureau (ECB) website on August 1, 2002 for
the current inventory. The documents remained unchanged until the finalisation of the current
report in November 2002.

In the Netherlands the Chemical Substances Bureau is responsible for co-ordinating the
activities concerning the evaluation of potential hazards and risks of new and existing
substances for man and the environment. The RIVM Centre for Substances and Risk
Assessment (CSR) advises the Chemical Substances Bureau with respect to these potential
hazards and risks of new and existing substances. Occupational hazard and risk assessments
are prepared by the Netherlands Organisation for Applied Scientific Research (TNO).
Changes in the TGDs may affect the (procedures for) risk assessment currently performed.
Furthermore, the software tool EUSES (European Union System for the Evaluation of
Substances) that facilitates risk assessments in the framework of the TGDs has to be updated
following the revision of the TGDs. Therefore, the current project was initiated with the
objective to prepare an overview of all relevant changes in the new version of the TGDs
compared to the 1996 version in order to be able to adapt risk assessments and risk
assessment procedures.

Risk assessors and experts from the RIVM performed the inventory from July to September
2002. The report lists all relevant changes in the new TGDs compared to the 1996 TGDs.
Whenever a certain issue is thought to require future adaptation of EUSES, this is specifically
highlighted in the report. The structure of the document is similar to the structure of the
TGDs itself. Hence, the report can be easily consulted as a working document in combination
with the newly published TGDs.
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&KDSWHU����*HQHUDO�LQWURGXFWLRQ
� *HQHUDO�LQIRUPDWLRQ
Legislative background on biocidal active compounds is added. It is noted that the
environmental risk assessment (exposure, effects and risk characterisation) and the human
health effects assessment of biocidal active substances will follow the methodologies
described in the present TGDs. The human exposure assessment is dealt with in a separate
guidance document (expected in 2002) and the guidance for risk characterisation shall be
given in the TNsG for Annex I inclusion.

� *HQHUDO�SULQFLS OHV�RI�ULVN�DVVHVVPHQW
• Possible results of the risk assessment for biocides are added.
• Competent authority advice is added concerning including or excluding (certain parts of)

the assessment for priority existing chemicals that are also subject to evaluation under
other community legislation.

� 3URFHGXUHV�IRU�SUHSDULQJ�WKH�ULVN�DVVHVVPHQWV
����1RWLILHG�QHZ�VXEV WDQFHV
No changes

����3ULRULW\�H[LVWLQJ�VXEVWDQFHV
No changes

����%LRFLGDO�DFWLYH�VXEVWDQFHV
New paragraph containing detailed information on the procedure for preparing a risk
assessment for biocides, data requirements, risk assessment report format (still under
discussion) and consultation. Reference is made to Biocides Directive 98/8/EC, the
associated Technical Notes for Guidance (TNsG) and the ECB homepage.

$SSHQGL[�,
With reference to Directive 67/548/EEC the Annex VIIA list of base set testing requirements
is added.$SSHQGL[�,,
Newly added list of abbreviations.
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&KDSWHU����5LVN�DVVHVVPHQW�IRU�KXPDQ�KHDOWK
� *HQHUDO�LQWURGXFWLRQ�WR�ULVN�DVVHVVPHQW�IRU�KXPDQKHDOWK
No changes

� ([SRVXUH�DVVHVVPHQW
����,QWURGXFWLRQ
������&RUH�SULQFLSOHV�RI�KXPDQ�H[SRVXUH�DVVHVVPHQWV
This section is rewritten and shortened but similar in content to section 2.1 of TGD 1996.

������&RPELQHG�H[SRVXUH
• This section is rewritten but similar in content to section 2.1 par. 6 of TGDs 1996.
• A new paragraph is shortly addressing the issue of combined exposure (e.g. workers may

be exposed in their private lives (as consumers) as well). No specific guidance presented,
however. A case-by-case approach is recommended.

����$VVHVVPHQW�RI�ZRUNSODFH�H[SRVXUH
The main differences between TGDs 1996 and TGDs 2002 with respect to worker exposure
assessment are as follows:
1. In the 1996 TGDs, the exposure assessment was described as being based on a basic

assessment. The EASE model developed by HSE UK was used to derive this basic
assessment.  Measured data was then compared with modelled data in deriving exposure
levels. The revised TGDs state that measured data, once it fulfils certain quality
requirements, is to be given priority over modelled data in the exposure assessment
process. The methods that may be used to derive exposure levels - in order of preference
are - use of measured data, analogous data and modelled data. Where sufficient measured
data of a high quality and representative of the scenario under consideration, is available,
the EASE model need not be used.

2. The deterministic model previously used for drumming of liquids is no longer relevant
and has been removed.

3. Greater attention is now given to a qualitative description of uncertainties in the exposure
assessment process.

4. The stance on conducting exposure assessment and personal protective equipment (PPE)
use has not changed. Exposure is still assessed assuming the absence of PPE except under
certain circumstances. This is consistent with previous practice.
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����&RQVXPHU�H[SRVXUH�DVVHVVPHQW
������,QWURGXFWLRQ
This section is similar to section 2.3.1 par 2 of TGDs 1996. A general overview of the
consumer exposure is added.

������6FRSH�RI�WKH�FRQVXPHU�H[SRVXUH�DVVHVVPHQW
��������'HILQLWLRQV
New is that:
Exposures to substances not directly related to consumer products need to be described as
part of the consumer exposure assessment, such as exposure to paint after painting by
professionals, exposure to residential air, exposure to substances in public areas such as
swimming pools.

��������/HJLVODWLYH�FRQVLGHUDWLRQV
This section is rewritten but similar to section 2.3.1 par 5 of the TGDs 1996. Communication,
with the agencies of the other frameworks considering consumer exposure, is strongly
advised.

��������&RQVLGHUDWLRQV�UHJDUGLQJ �WKH�DVVHVVPHQW�RI�UHDVRQDEOH�ZRUVW�FDVH�VLWXDWLRQV
• Some thought is given to the normal use and foreseeable misuse of products and which

need to be considered.
• The second paragraph is on aggregated exposure and is similar to section 2.3.1 par 7 of

TGDs 1996.
• The last paragraph is on exposed sub-groups. These are also discussed in section 2.3.6.2

and section 2.3.6.5 par. 2. The latest discussions on this issue are (not discussed in this
revised TGDs):
• When children are differently exposed than the general public a separate assessment

should be performed, including the anthropometric data for children e.g. exposure to
toys or hand-to-mouth contact after spraying biocides.

• However if they are exposed as other members of the public, a separate assessment is
not necessary (TMII-02, minutes styrene, existing chemicals).

������7\SHV�RI�FRQVXPHU�H[SRVXUH
This whole section is new.

��������5RXWHV�RI�H[SRVXUH
Exposure routes are discussed.

��������3ULPDU\�DQG�VHFRQGDU\� H[SRVXUH
A distinction is made for users and bystanders (primary and secondary, respectively). Primary
exposure also includes the exposure for bystanders in the parameters use duration and total
duration. However, there may be cases that the user is a professional (painting or biocide
application) and that only the bystander exposure needs to be calculated.
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��������3KDVHV�RI�DFWLYLW\
All the phases of use of a consumer product are described. The exposure to a substance in a
product during these uses needs to be added. For example, painting may include mixing two
types of paint, inhalation exposure during and after painting, dermal exposure via splashes
but also cleaning the brush and equipment.

������'DWD�QHHGV�DQG�VRXUFHV
This section is similar to section 2.3.2.1 of TGDs 1996.

��������'DWD�IRU�WKH�LQLWLDO�VFUHHQLQJ
This section is similar to section 2.3.2.2 of TGDs 1996.

��������'DWD�IRU�D�UHDOLVWLF�TXDQWLWDWLYH�H[SRVXUH�DVVHVVPHQW
This section is similar to section 2.3.2.1 of TGDs 1996.

������,QLWLDO�VFUHHQLQJ
This section is similar to section 2.3.3 of TGDs 1996.

������4XDQWLWDWLYH�H[SRVXUH�DVVHVVPHQW
��������6FHQDULR�EXLOGLQJ
• This section is similar to section 2.3.5 of TGDs 1996.
• If worker exposure is similar to consumer exposure then the exposure assessment should

be similar with regard to concentration data, for example for cleaning agents and
adhesives for carpets. This is stated in the last paragraph of this section.

��������+LJKO\�H[SRVHG�RU�PRUH �YXOQHUDEOH��VXE��SRSXODWLRQV
See section 2.3.2.3 above for the latest discussion.

��������&KHFN�IRU�UHDOLVP
The text in section 2.3.5 of TGDs 1996 is partly used here.

��������$JJUHJDWHG�FRQVXPHU�H[SRVXUH
This section is similar to section 2.3.1 last paragraph of TGDs 1996. Fragrances in household
products are an example for which aggregated exposures can be an issue.

��������2XWFRPH�RI�WKH�TXDQWLWD WLYH�H[SRVXUH�DVVHVVPHQW
The units of the exposure estimates that need to be forwarded to the risk characterisation are
included. The different types of sub-groups are more outlined than in the 1996 TGDs.

������8VH�RI�PHDVXUHG�GDWD�LQ�WKH�H[SRVXUH�DVVHVVPHQW
Similar to 2.1.1 of TGDs 1996. In this section is added that the quality of the measured data
need to be evaluated carefully.

������,QIOXHQFH�RI�SHUVRQD O�SURWHFWLYH�HTXLSPHQW
This section is new. The exposure assessment should normally not include the use of personal
protective equipment.
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������,PSURYHPHQW�RI�WKH �H[SRVXUH�DVVHVVPHQW
• This section is rewritten but basically similar to section 2.3.5 par. 6 and 7.
• In this section more realistic exposure calculations are proposed. Sophisticated models are

mentioned including time dependent processes of migration and release of a substance
from a matrix adsorption, desorption and disappearance from the medium (e.g. due to
ventilation). This extra information needs only to be considered if the realistic worst-case
causes concern. Often this improvement will already be integrated in performing the
quantitative exposure assessment.

����([SRVXUH�RI�PDQ�YLD�HQYLURQPHQW
This section has not yet been revised. A working group will probably start in 2003.

� (IIHFWV�DVVHVVPHQW
����,QWURGXFWLRQ
• The discouragement (from an ethical point of view) of using studies with human

volunteers is emphasised. Results should only be used in certain justified cases
(exemplified).

• Tonnage independent data requirements for biocides are briefly mentioned with reference
to Directive 98/8 and de TNsG in support of Directive 98/8.

����(YDOXDWLRQ�RI�GDWD

������&RPSOHWHQHVV�RI�GDWD
For detailed guidance on data requirements for biocides reference is made to the Biocidal
Products Directive 98/8 and the publications on the web page of the Commission
http://ecb.jrc.it/biocides.

������$GHTXDF\�RI�WKH�GDWD
��������5HOLDELOLW\�RI�WHVW�GDWD
The reporting of purity/impurities and the origin of the test substance is added as additional
reliability check for test reports.

��������+XPDQ�GDWD
• The submission of controlled studies in human volunteers is restricted to ‘very rare

justified cases’ (not specified).
• Additional note for biocides: experimental human toxicity studies must not be conducted

specifically for the purpose of inclusion in Annex I, IA or IB of the Biocidal Products
Directive.

http://ecb.jrc.it/biocides
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��������,Q�YLWUR�GDWD
No changes

��������5HOHYDQFH�RI�GDWD
One sentence added on the relevance of alternative (non-animal) tests. According to the
ECVAM the validation procedure should focus on both the scientific relevance and the
predictive relevance. In general, results of in vitro tests provide supplementary information.

���������4XDQWLWDWLYH��VWUXFWXUH �DFWLYLW\�UHODWLRQVKLSV���4�6$5V�
No changes

����([SRVXUH�URXWH�DQG�GXUDWLRQ
������,QWURGXFWLRQ
A definition of route-to-route extrapolation is added.

������5RXWH�RI�H[SRVXUH
No changes

������5RXWH�WR�URXWH�H[WUDSRODWLRQ
• Guidance on the use of route-to-route extrapolation is added. Two aspects are brought to

attention: the nature of the effect (the concept only applies for systemic effects) and the
importance of toxicokinetics.

• It is noted that the reliability of current methodologies for route-to-route extrapolation is
unknown.

• For the evaluation of local effects after repeated exposure, only results from toxicity
studies performed with the route under consideration can be used.

��������$SSUR[LPDWH�GHUPDO�1$(/�IURP�RUDO�12$(/
Extrapolation of dermal NAEL from oral NOAEL should be treated with caution. Additional
remark: in case data on dermal absorption are available, and/or in case data from dermal
absorption studies exist, the available information should be used in the light of Annex IVB
of section 3.5, including the use of default values of 10 and 100% dermal absorption.
(EUSES)1

��������$SSUR[LPDWH�LQKDODWLRQ �1$(/�IURP�RUDO�12$(/
• Additional sentence: the use of the inhalation LC50 and the oral LD50 for the estimation

of the inhalation NAEL from the oral NOAEL remains uncertain despite the required
similar cause of death.

• Additional remark: Since standard acute LD50/LC50 tests will probably not be available
in the future, the alternative approach of converting an oral repeated NOAEL to an
approximate inhalation NAEL using physiological parameters will gain relevance,

1 (EUSES): European Union System for the Evaluation of Substances (software tool in support of the TGD).
The note indicates that a change in EUSES is foreseen for the point of interest.
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especially for new substances. No further guidance is presented here; reference is made to
sections 3.5 and 3.6.

������'XUDWLRQ�RI�H[SRVXUH
No changes

����'RVH�UHVSRQVH�DVV HVVPHQW
• Additional guidance on the use of experimental NOAEL and LOAEL:

• NOAEL and LOAEL depend on the experimental study design;
• The shape of the dose-response curve should be taken into account in the risk

characterisation stage. A steep curve yields a more reliable parameter while a shallow
curve increases the uncertainty in the NOAEL/LOAEL.

• The benchmark dose concept as alternative for dose-response assessment is more
thoroughly described:
• The concept is briefly explained;
• Advantages (all experimental data are used, independent of (spacing between)

predefined dose levels and better use of sample size) and disadvantages (probably less
reliable in case data are derived from classical (EU Annex V or OECD) toxicity
studies) are discussed;

• Future developments needed (optimisation of study design, predefinition of critical
effect sizes for each parameter, development of data type dependent dose-response
analyses);

• For the time being determination of NOAEL is mandatory for EU risk assessments;
• Benchmark dose concept can be used parallel to the NOAEL approach;
• In case only a LOAEL can be established benchmark modelling is considered

preferable over LOAEL-NOAEL extrapolation;
• Reference is made to US-EPA benchmark dose software that is available from the

US-EPA Internet site (www.epa.gov.ncea.bmds.htm). (EUSES)
• Acute toxicity: biocide legislation uses acute reference doses. For detailed description

reference is made to the TNsG (2002). (EUSES)
• Skin sensitisation: Local lymph node assay facilitates categorisation (weak, moderate, and

strong) of sensitisers since the test design includes multiple concentrations.

����7R[LFRNLQHWLFV
The chapter on toxicokinetics has been enlarged substantially. Although in principle almost
all aspects were present in the 1996 version, this was more or less in a bullet-form, whereas
in the present text more guidance is given. In addition, very useful information is collected in
Appendix IV A (Predicting toxicokinetics in the absence of experimental toxicokinetic data)
and B (Dermal absorption). These appendices provide both default values for dermal
exposure and guidance. (EUSES)

������,QWURGXFWLRQ
The introduction is extended, and the role of toxicokinetic studies in the interpretation of
toxicological findings and the risk assessment is illustrated.
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������'HILQLWLRQV
The definition of toxicokinetics is more explicitly formulated.

������2EMHFWLYHV�IRU�LQYHV WLJDWLQJ�WKH�WR[LFRNLQHWLFV�RI�D�VXEVWDQFH
Although in principle the objectives in 1996 were the same, in the present guidance more
attention is paid to the reasons to obtain these parameters (e.g. absorption, bioavailability,
biotransformation etc.), in the context of the toxicological profile of the compound and the
risk assessment process.

Information derived from toxicokinetic studies is extended with:
• information on the formation of reactive metabolites and possible species differences;
• half life and potential for accumulation under repeated or continuous exposure;
• information on enterohepatic circulation.

������'DWD�UHTXLUHPHQWV
Biocide requirements are included.

������7\SHV�RI�VWXGLHV�WR�EH�XVHG�LQ�ULVN�DVVHVVPHQW
• This chapter has been added. In the 1996 version titles were ‘data to be used in risk

assessment’ and ‘ evaluation of the available data’.
• General: in the 1996 version a lot of information that can be derived from the base data

set (log Pow, particle size, QSAR, etc) is listed; however, without guidance on the
interpretation of this data. As already stated above, in the present document detailed
guidance is provided in the text, and especially in the appendix. One aspect that was only
briefly mentioned in the 1996 version is dermal absorption. In the present document
extensive guidance on the interpretation of in vitro and in vivo data on dermal absorption
is given.

��������,QWURGXFWLRQ
No changes

��������3UHGLFWLYH�DQG�PRGHOOLQJ�DSSURDFKHV��46$5�6$5�
See 3.5.5. Guidance in the appendix.

��������,Q�YLWUR�DSSURDFKHV
Information in this paragraph has been updated. Examples are more detailed, and references
are provided.

��������$QLPDO�VWXGLHV
Information is provided with respect to e.g. data sampling, non-linearity. Valuable references
are provided.

��������6WXGLHV�LQ�0DQ
No changes

������$VVHVVPHQW�RI�WKH�GD WD
New chapter, see 3.5.6. Aspects that need attention with respect to analytical method, timing
of blood samples and experimental conditions for in vitro systems are described.
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������8VH�RI�WR[LFRNLQHWLF�GDWD�LQ�ULVN�DVVHVVPHQW
New chapter. Provides information on various aspects in the ADME- process, and how this
information can be used in risk assessment.

������3%7.�0RGHOOLQJ
New chapter. Gives some information on PBTK-modelling.

����$FXWH�WR[LFLW\
������,QWURGXFWLRQ
��������'HILQLWLRQ�RI�DFXWH�WR[LF LW\
Introduction of the value of integrating the outputs of testing for skin irritation and acute
toxicity.

��������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�IRU�VXEVWDQFH�LQGXFHG�DFXWH�WR[LFLW\
• An objective on classification and labelling is added.
• General objective to move away from the induction of lethality in animal tests.

��������,QIRUPDWLRQ�ZKLFK�ZRXOG�EH�REWDLQHG�IURP�$QQH[�9�WHVWV�IRU�DFXWH�WR[LFLW\
• New tests for the acute toxicity testing are listed.
• Standard acute oral toxicity test (LD50, B1) has been removed from Annex V and will be

removed from the OECD guidelines as well.
• Information on what should be determined in each test (including new ones) is given.

������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
��������0LQLPXP�GDWD�UHTXLUHPHQWV
In general completely new chapter. Minimum data requirements and testing strategies for
new, existing substances and biocides�are given. For new substances a decision-tree is
introduced, based on integration of information from acute toxicity testing with that from skin
and eye irritation and skin sensitisation, physico-chemical and SAR properties and exposure
profile. This aims at avoiding unnecessary testing by giving better consideration to the need
for testing via the inhalation and dermal route. Instructions on how to use this scheme (e.g.
for corrosive substances) and explanations are given. If applicable, the testing strategy for
new substances could be followed for existing substances. For biocides reference also made
to the TNsG. In principal, all tests must be conducted using EU-Annex V methods or
corresponding OECD guidelines.

��������'DWD�ZKLFK�PD\�DOUHDG\ �EH�DYDLODEOH
No changes.

������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
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��������1HZ�VXEVWDQFHV�LQFOXGLQJ�QHZ�ELRFLGDO�VXEVWDQFHV
No changes.

��������([LVWLQJ�VXEVWDQFHV�LQF OXGLQJ�H[LVWLQJ�DFWLYH�ELRFLGDO�VXEVWDQFHV
No changes.

������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
Additional information on toxic signs other than from acute toxicity studies may be also used
for characterisation of acute toxicity.

������7KH�GHJUHH�RI�XQFHU WDLQW\�LQ�VWXGLHV�RI�DFXWH�WR[LFLW\
Minor changes (subjective effects for humans).

����,UULWDWLRQ�DQG�FRUURVLYLW\
������,QWURGXFWLRQ
��������'HILQLWLRQV�RI�LUULWDWLRQ �DQG�FRUURVLYLW\
Introduction with an additional explanation on the definition of irritation.

��������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�IRU�VXEVWDQFH�LQGXFHG�LUULWDWLRQ�RUFRUURVLRQ
No changes.

��������,QIRUPDWLRQ�ZKLFK�ZRXOG�EH�REWDLQHG�IURP�$QQH[�9�WHVWLQJ�PHWKRGV�IRULUULWDWLRQ
The need to examine the corrosive/severely irritating substances with in vitro/ex vivo
methods before any attempt of animal testing is emphasised.

������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
��������0LQLPXP�GDWD�UHTXLUHPHQWV
Use of methods other than those specified in Annex V for H[LVWLQJ�VXEVWDQFHV may be
accepted on a case-by-case basis (according to the ‘old’ 1996 TGDs Annex V methods for
existing substances were not obligatory).

��������'DWD�ZKLFK�PD\�DOUHDG\ �EH�DYDLODEOH
No changes.

������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
��������1HZ�VXEVWDQFHV
No changes.

��������([LVWLQJ�VXEVWDQFHV
No changes.
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������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
No changes.

������7KH�GHJUHH�RI�XQFHU WDLQW\�LQ�VWXGLHV�RI�LUULWDWLRQ�DQG�FRUURVLYLW\
No changes

����6HQVLWLVDWLRQ
������,QWURGXFWLRQ
��������6FRSH�RI�WKH�JXLGDQFH
The scope of the guidance is on chemical-induced diseases that are presumed to be allergic in
nature, such as asthma, rhinitis, allergic contact dermatitis, urticaria, and food allergies.

��������'HILQLWLRQV�RI�VNLQ�DQG� UHVSLUDWRU\�VHQVLWLVDWLRQ
• The definition of sensitisation has been expanded to ‘the characteristic adverse health

effect of exposure via the skin or by inhalation’, such as allergic contact dermatitis or
asthma (or related respiratory symptoms such as rhinitis).

• The notion is added that, whereas skin sensitisation specifies an allergic mechanism of
action, respiratory allergy and asthma do not necessarily do so.

��������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�WR�FDXVH�DOOHUJLF�FRQWDFW�GHUPDWLWLV�RUUHVSLUDWRU\�K\SHUVHQVLWLYLW\�
The objectives have essentially not been changed. The adjuvant technique is no longer
mentioned as the preferred test.

��������,QIRUPDWLRQ�ZKLFK�ZRXOG�EH�REWDLQHG�IURP�LQWHUQDWLRQDOO\�DFFHSWDEOH�WHVWV
• The murine local lymph node assay (LLNA) is now included as an accepted method for

assessing skin sensitising capacity.
• For respiratory sensitisation, there is still no validated test. The guidance mentions to take

into account possible structural alerts, physical properties, the likelihood to be inhaled,
and known (not necessarily respiratory) sensitising properties of the compound.

������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
��������0LQLPXP�GDWD�UHTXLUHPHQWV
• In addition to minimum data requirements described in EU annex V for new chemicals,

for existing chemicals there is more flexibility allowed, while for biocidal actives and
products tests according to the annex V are not required if the active substance is
classified as a sensitiser, or where the preparation contains a sensitiser.

• There are no minimum requirements for respiratory sensitisers.

��������'DWD�ZKLFK�PD\�DOUHDG\ �EH�DYDLODEOH
For animal data, the LLNA is now mentioned more pronouncedly as a validated test. For
respiratory sensitisation, cytokine fingerprinting is now mentioned, in addition to structure-
activity relationships and structural alerts.
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������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
It is now stated that for new substances tests conducted using Annex V methods are adequate.

��������+XPDQ�GDWD
• The quality of epidemiological data is added as a criterion.
• Also the conduction of bronchial provocation is further elaborated.

��������3UHGLFWLYH�DVVD\V
• Removed from revised TGDs: adjuvant tests are generally more sensitive.
• For guinea pig assays it is now advised to look for signs of systemic toxicity.
• In case of doubtful results with guinea pig tests, re-challenge is advised.
• The murine local lymph node assay (LLNA) is now included as an accepted assay and

criteria for execution are mentioned.

������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
��������0HDVXUHPHQW�RI�GRVH�UHVSRQVH
There is evidence that dose-response relationships for sensitisation exist. However, it is
usually difficult to obtain information on dose-response relationships from human data or
guinea pig tests, where only one concentration is tested. Dose response relationships can be
derived from the murine local lymph node assay (LLNA).

��������0HDVXUHPHQW�RI�SRWHQF\
This paragraph is new, and indicates that from dose-response information provided by the
LLNA, the dose estimated to cause a 3-fold increase in the local lymph node proliferative
response may be used as a measure of relative potency. In addition, the percentage of guinea
pigs reacting positively may also indicate relative potency.

������7KH�GHJUHH�RI�XQFHU WDLQW\�LQ�VWXGLHV�RI�VHQVLWLVDWLRQ
New considerations have been added:
• Well conducted human studies can provide valuable information on skin sensitisation, but

it should be realised that diagnostic tests are carried out to see if a patient is sensitised to a
specific agent, and not to determine whether the agent can cause sensitisation;

• Guinea pig tests may be difficult to interpret when irritancy or staining occurs as a result
of challenge;

• The use of adjuvant in the guinea pig maximisation test may lower the threshold and lead
to false positives. Also the LLNA has occasionally given false positives;

• On the other hand, also false negatives are encountered. Where tests rely on topical
application only, false negatives may occur when the substance fails to be absorbed into
the skin. Careful consideration should therefore be given to the vehicle used;

• It is mentioned that major uncertainties remain in our understanding why a substance is
an allergen or not, and what makes a chemical a skin or a respiratory sensitiser.

����5HSHDWHG�GRVH�WR[ LFLW\
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������,QWURGXFWLRQ
��������'HILQLWLRQ�RI�UHSHDWHG�GRVH�WR[LFLW\
Next to the definition of repeated dose toxicity, new definitions for local effect and for
systemic effect are added.

��������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�RI�VXEVWDQFHV�WR�LQGXFH�UHSHDWHG�GRVHWR[LFLW\
No changes

������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
��������0LQLPXP�GDWD�UHTXLUHPHQWV
This section is expanded, addressing separately the minimum data requirements for new
substances (with modified test requirements for closed system intermediates), existing
substances (with a need to address differences or parameters not covered in studies not
conducted according to EU Annex V or corresponding OECD guideline) and biocides (with
reference to the TNsG). In principle, the tests should be conducted following the latest
version of the appropriate EU Annex V method or OECD guideline.

��������'DWD�ZKLFK�PD\�DOUHDG\ �EH�DYDLODEOH
Under ‘human data’ the conduct of human volunteer studies is declared ethically undesirable
and therefore strongly discouraged.

������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
• It is indicated that the critical effect can be a local as well as a systemic effect.
• A section is added on the use of a standard set of default values (given in Appendix VI of

the revised TGDs) in order to calculate a NOAEL or LOAEL in mg/kg/day in case
necessary data are either not available or inadequate. Deviations from this standard set
need to be documented and justified.

������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
This subchapter now also addresses local effects: when clearly identified a N(L)OAEL
should be established for these effects in addition to N(L)OAELs for systemic effects, when
not observed or not investigated this should be mentioned.

������7KH�GHJUHH�RI�XQFHU WDLQW\�LQ�VWXGLHV�RQ�UHSHDWHG�GRVH�WR[LFLW\
No changes

������7KH�WHVWLQJ�VWUDWHJ\
Short introduction only. The text of the original section 3.9.6 of the 1996 TGDs has been
relocated to 3.9.6.2-3.9.6.4 (see below).

��������7KH�REMHFWLYH�RI�WKLV�SDU W�RI�WKH�JXLGDQFH
This section contains the minimum data requirements for new substances (updated), existing
substances (no change) and biocides (new, with reference to the TNsG).
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��������*HQHUDO�3ULQFLSOHV
See section 3.9.6.4.

��������3UHOLPLQDU\�FRQVLGHUDWLRQV
See section 3.9.6.4.

��������&RQVLGHUDWLRQV�IRU�LQLWLD O�����RU����GD\�WR[LFLW\�WHVWLQJ
Aside from some minor editorial changes, these three sections (3.9.6.2-3.9.6.4) comprise the
text given in sections 3.9.6 (‘When testing is required: general principles’), 3.9.8.1
(‘Preliminary considerations’) and 3.9.8.2 (‘Base-set 28-day studies or a 90-day study in
place of 28-day study’) of the 1996 TGDs, together with a new paragraph on exemptions
from testing in section 3.9.6.2 and updated information on OECD test guidelines 407/408 in
section 3.9.6.4.

��������,PPHGLDWH�IXUWKHU�WHVWLQJ
See section 3.9.6.6.

���������6XE�FKURQLF�WR[LFLW\�VWXGLHV
The text in section 3.9.8.3 (‘Further testing’) of the 1996 TGDs has been rearranged into two
sections (3.9.6.5 and 3.9.6.6), with some minor editorial changes and information on biocides
included.

��������6SHFLILF�V\VWHP�RUJDQ�WR[LFLW\
General aspects
No changes
Neurotoxicity
The text of this section has been rearranged, expanded and updated as to definitions,
structure-activity considerations, testing (guidelines, interpretation of effects, WHO/FAO
recommendations on ‘Interpretation of Cholinesterase Inhibition’) and testing strategy. For
developmental toxicants a reference is made to chapter 3.12.6.7 of the revised TGDs.
Immunotoxicity
This section has also been expanded and updated as to definitions, testing (guidelines,
indications for immunotoxicity) and further testing.
Effects on the endocrine system
This is a new section, with working definitions for endocrine disrupters and a reference to
chapter 3.12 of the revised TGDs.
Overload phenomena and pulmonary fibrosis
No changes

�����0XWDJHQLFLW\
�������,QWURGXFWLRQ
No changes

���������'HILQLWLRQV�RI�PXWDJHQLFLW\�DQG�JHQRWR[LFLW\
Some minor, predominantly linguistic changes have been made.
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���������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�IRU�VXEVWDQFH�LQGXFHG�PXWDJHQLFLW\DQG�JHQRWR[LFLW\
• Next to minor, predominantly linguistic changes, a definition for ‘genotoxic carcinogens’

is added.
• Section 3.10.1.3 of the 1996 TGDs is removed. The original text is partly copied into

other chapters of the revised TGDs.

�������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
���������0LQLPXP�GDWD�UHTXLUHPHQWV
• Since this TGDs are valid for new chemicals, existing chemicals and biocides, this

paragraph is divided in ‘new and existing chemicals’ and ‘biocides’.
• Although the exceptions to this requirement are not changed, the guidance in the case of

exceptions, and particular when further testing is needed, is extended.
• The minimum requirements for biocides are added.

���������'DWD�WKDW�PD\�DOUHDG\�EH�DYDLODEOH
• This paragraph is predominantly aggravated on genotoxicity data obtained in tests other

than those mentioned in Annex V to Directive 67/548/EC.
• It is important that the validity and usefulness of each of the data sets to the overall

assessment of genotoxicity should be individually assessed.

�������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
• The content of this paragraph is hardly changed. The order of the different items

(‘conflicting results’ vs. ‘particular points when evaluating negative test results’) has been
turned.

• A paragraph on conflicting results from the same test has been added.
• The interpretation of human data and their relevance has been sharpened.

�������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
• Although the default assumption for genotoxic chemicals is a linear dose-response

relationship, attention is given to mechanisms that lead to a non-linear or threshold
relationship.

• It is indicated when the determination of experimental dose-effect relationships is of
importance.

• The Lowest Observed Effect Dose (LOED) is introduced which may give an indication of
the mutagenic potency of a compound and which may be a helpful tool in risk
assessment.

• Sections 3.10.5 and 3.10.6 of the 1996 TGDs are removed. The original text is partly
copied into other chapters of the revised TGDs.
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�������7KH�WHVWLQJ�VWUDWHJ\
���������7KH�REMHFWLYH�RI�WKH�WHVW LQJ�VWUDWHJ\
• The message of this paragraph did not change; however, the wording is more to the point.
• There is less attention paid to the tonnage triggered testing requirements.
• The core data requirements for biocides are added.
• The general follow up procedure of the testing strategy (figure 2 and table 4 of the 1996

TGDs) is now summarised in table 5 and consist of seven different decision levels.

���������3UHOLPLQDU\�FRQVLGHUDWLRQV
• Previous section 3.10.8.1
• It is stated that animal tests are needed in case of specific metabolic pathways that can not

be stimulated LQ�YLWUR.
• The importance of toxicokinetic and toxicodynamic properties of test compounds is

stressed. These properties should be considered before undertaking animal experiments
because systemic unavailability may make animal experiments technically impossible.

• A substance giving an equivocal test result should be reinvestigated immediately.
• Tests need not to be performed if it is technically impossible to do so or if systemic

availability to the target tissue is not guaranteed. However, alternative methods may be
used when necessary provided that they are scientifically justified (former 3.10.5).

���������%DVH�OHYHO�WHVWLQJ
• Previous section 3.10.8.1 ‘Testing for substances supplied at 1 tpa or more’.
• For base level testing, which still requires two tests: a gene mutation test in bacteria and

an LQ�YLWUR mammalian cell test capable of detecting chromosomal aberrations, it is now
possible to choose between three tests: the LQ�YLWUR chromosome aberration test, the mouse
lymphoma test and the LQ�YLWUR micronucleus test.

• The importance of aneuploidy is now distinguished; therefore, if a test compound is a
suspected aneugen the mouse lymphoma assay should not be used.

• For compounds with a significant toxicity for bacteria, the LQ�YLWUR gene mutation test in
mammalian cells is an alternative.

���������5HTXLUHPHQW�IRU�WHVWLQJ �EH\RQG�WKH�EDVH�OHYHO��,QWURGXFWRU\�FRPPHQWV
Previous section 3.10.8.4 ‘Requirement for further testing post 1 tpa’.

���������6XEVWDQFHV�ZKLFK�DUH�QHJDWLYH�LQ�WKH�EDVH�OHYHO�WHVWV
• Previous section 3.10.8.5: ‘Substances which are negative in both of the tests specified at

the 1 tpa supply level’.
• It is stated that substances, which are negative in the base level tests, are non-genotoxic.
• The importance of aneugens is again stressed. Putative aneuploidy of a substance can be a

reason for further testing since it can only be detected at base-level when a gene mutation
test in bacteria is combined with an LQ�YLWUR micronucleus test. Any other combination of
base-level tests does not allow detection of aneuploidy.

• The timing and extent of further testing will depend largely on the intended use of the
substance, the extent of expected human exposure and on supply level.

• By allowing the flexible approach for further testing the possibility is offered to consider
less commonly used tests (LQ�YLWUR UDS), different metabolic activation systems or LQ�YLYR
genotoxicity tests.
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���������6XEVWDQFHV�IRU�ZKLFK�DQ�LQ�YLWUR�WHVW�LV�SRVLWLYH
• Previous sections 3.10.8.6: ‘Substances for which the LQ�YLWUR cytogenetics test triggered

at the 1 tpa supply level is positive’ and 3.10.8.7: ‘Substances for which the base set
bacterial gene mutation test is positive’.

• When from the base set tests exclusively the bacterial gene mutation test is positive, the
decision for further testing has to be made on a case by case basis. Particularly the level
of human exposure can be decisive.

• Of highest importance is the remark that ‘A particular LQ�YLYR test should be conducted
only when it can be reasonably expected from all the properties of the test substance and
the proposed test protocol that the specific target tissue will be adequately exposed to the
test substance and/or its metabolites’. Therefore it is reported that ‘before undertaking anyLQ�YLYR testing, a review of the LQ�YLWUR test results and all available information on the
toxicokinetic and toxicodynamic profile of the test substance is needed’. If these data are
not available investigation of toxicokinetics should be performed. In this way the number
of animal experiments without exposure of target tissue will be radically reduced.

• Two LQ YLYR tests are recommended: a rodent bone marrow cytogenetic assay and a rat
liver UDS test. Which test is the most appropriate one to conduct has to be decided from
earlier experiments (LQ�YLWUR data) together with expert judgement; clastogenicity LQ�YLWUR
should be followed by a rodent bone marrow cytogenetic assay whereas the UDS test is
the best choice after LQ�YLWUR indications for gene mutations.

• Under certain conditions (e.g. no systemic availability) it is justified to select alternative
tests (Comet assay or gene mutation assay with transgenic animals). Expert judgement is
necessary to choose the appropriate one.

• If the first LQ�YLYR test is negative, the need for a second LQ�YLYR test should, necessary in
the 1996 TGDs, be considered

���������6XEVWDQFHV�WKDW�JLYH�SRV LWLYH�UHVXOWV�LQ�DQ�LQ�YLYR�WHVW�IRU�JHQRWR[LF�HIIHFWV�LQVRPDWLF�FHOOV
• Previous section 3.10.8.8: ‘Substances which are positive in an LQ�YLYR test for genotoxic

effects in somatic cells’.
• For substances, which are genotoxic in somatic cells, expert judgement is needed to

consider whether there is sufficient information to conclude that the substance poses a
genotoxic hazard to germ cells. If so, further testing is not necessary but the substance is a
germ cell genotoxin. If the appraisal is inconclusive further testing is required
immediately.

• Next to international recognised test systems, alternative methods like the Comet assay or
the gene mutation assay with transgenic animals can be used.

• Substances, which point to a clastogenic effect in germ cells, have to be studied further
for differentiation between clastogenicity and aneuploidy unless this was already
adequately established.
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�����&DUFLQRJHQLFLW\
�������,QWURGXFWLRQ
���������'HILQLWLRQ�RI�FDUFLQRJHQLFLW\
• The definition of carcinogenicity has been extended. Previously defined as substances

that ‘induce cancer or increase its incidence’, it now also includes explicitly the induction
of benign tumours in addition to malignant tumours (cancer) and increased malignancyor
shortened time of tumour occurrence in addition to increased incidence. The types of
studies from which carcinogens may be identified are added.

• New insights in the mechanism of carcinogenesis, e.g. role of cell death rate, have been
included in the description of the cancer process.

• The definition of genotoxic carcinogens is adopted from section 3.10.1.
• Although an effect threshold cannot be identified for genotoxic carcinogens, it is

recognised that for certain genotoxic carcinogens it is possible to define no-effect levels
for the underlying non-carcinogenic effect.

���������2EMHFWLYHV�RI�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�RI�VXEVWDQFH�LQGXFHGFDUFLQRJHQLFLW\
• It is more clearly stated that the objective of investigating the carcinogenicity of

substances is ‘to identify potential human carcinogens’ and to differentiate carcinogens
from non-carcinogens. Additional investigations are aimed upon the mode of action, the
presence or absence of a threshold dose and the relevance of the finding to humans.

• The importance of the actual exposure level in the evaluation process is shortly addressed.

�������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
���������0LQLPXP�GDWD�UHTXLUHPHQWV
Requirements for biocides have been added.

���������'DWD�ZKLFK�PD\�DOUHDG\ �EH�DYDLODEOH
• Data from short and medium term carcinogenicity tests with transgenic mice and other

short-term models, studies on cell transformation and intercellular gap junction
communication and studies on mechanism of action have been added.

• When human data of sufficient quality are available, they are preferable to animal data
since no interspecies extrapolation is necessary and exposure scenarios are likely to be
more realistic.

�������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
• The chapter on animal data is extended and data from carcinogenicity studies and

evidence from other experimental data are discussed separately and more
comprehensively than in the 1996 version of the TGDs.

• The importance of the mode of action, expert judgement and weight of evidence approach
is stressed.

• Epidemiological studies may provide indications on the relative sensitivity of humans as
compared to animals.

• It is difficult to establish non-carcinogenicity based on a negative epidemiological study.
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• Animal data: Several evaluation criteria and points of attention are discussed. Subjects
include:
• Observation time, time of tumour onset, differences in survival;
• Route and method of administration;
• Consistency of different studies;
• Relevance to humans, with respect to mode of induction;
• Tumours in tissues with no human counterpart;
• Mechanisms of tumour induction known to be not relevant to humans;
• Increase in only benign tumours or in tumours with a high spontaneous incidence;
• Use of alternative carcinogenicity assays.

• Evidence from other experimental data, e.g. genotoxicity studies, repeated dose toxicity
studies (occurrence of hyperplastic changes), immunotoxicity, structural alerts,
toxicokinetic data and mechanisms of toxicity, are mentioned.

• In the summary the importance of an integrated evaluation of the different categories of
data and expert judgement on the weight of evidence is stressed.

�������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
• The existence of a threshold for non-genotoxic carcinogens as well as some genotoxic

compounds is addressed. Data are generally not suitable for mathematical modelling.
• A guide for dose-response assessment of non-genotoxic carcinogens is added.
• The chapter on the degree of uncertainty in studies on carcinogenicity is omitted. This

subject is addressed in several other chapters.

�������7KH�WHVWLQJ�VWUDWHJ\
This chapter has been reshuffled and partly rewritten, resulting in a more logical order of
subjects.

���������*HQHUDO�SULQFLSOHV
• An introduction to the testing strategy is given.
• The flow scheme is rewritten and a number of possible conclusions on testing strategy is

summarised.

���������6XEVWDQFHV�RI�QR�FXUUHQ W�FRQFHUQ�IRU�FDUFLQRJHQLFLW\
Some editorial revisions.

���������6XEVWDQFHV�ZLWK�LQGLFDW LRQV�RI�FRQFHUQ�IRU�FDUFLQRJHQLFLW\
• Some guidance is added for genotoxic compounds and compounds that are classified as

category 1, 2 or 3 mutagens.
• Use of short and medium term tests and the results of semichronic and chronic toxicity

tests is shortly commented.
• For non-genotoxic carcinogens investigations on the mode of action may clarify the

relevance for humans.

���������1HZ�VXEVWDQFHV
• Partly previous section 3.11.7.1.
• Expert judgement on the weight of evidence may lead to requirement of investigations on

carcinogenicity at a lower level of tpa.
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���������([LVWLQJ�VXEVWDQFHV
Editorial revision with emphasis on specific investigations on carcinogenicity in case of
insufficient information.

���������%LRFLGHV
New chapter, not in 1996 TGDs.

�������7KH�FDUFLQRJHQLFLW\ �WHVW
Chapter is rewritten. The importance of selection of species and strain and route of exposure
and of concurrent chronic toxicity testing is stressed.

�����5HSURGXFWLYH�WR[L FLW\
�������,QWURGXFWLRQ
• In 3.12.1.2 two bulleted objectives were added, one on the relative susceptibility of

pregnant versus non-pregnant animals, and another on the dose-response relationship of
adverse effects on reproduction.

• In the ensuing text block a reference was added to a new section on maternal toxicity,
which appears in 3.12.7.1.

• A new text block explains that germ cell mutagens and genotoxic carcinogens should not
normally need reproductive toxicity testing and should be regarded as potentially toxic to
reproduction.

�������'DWD�WR�EH�XVHG�LQ�WKH�HIIHFWV�DVVHVVPHQW
• This section was restructured.
• The default key data requirements for new and existing substances and biocides are now a

two-generation study (OECD416) and developmental toxicity studies (OECD414) in two
species. However, these key data requirements can be modified.

• For biocides, a new subheading was introduced.
• Note that the biocides regulation prefers the rabbit for the first developmental toxicity

study, whereas for new and existing substances, the rat is usually first choice.
• An explanation is given why a 2-generation study is preferable to a one-generation study.

(Because the latter has limitation in that post weaning development, maturation, and the
reproductive capacity of the offspring are not assessed, and consequently some adverse
effects may not be detected).

�������(YDOXDWLRQ�RI�WKH�DYDLODEOH�GDWD
Only minor editorial changes were made to this section.

�������$VVHVVPHQW�RI�WKH�GRVH�UHVSRQVH�UHODWLRQVKLS
No changes

�������7KH�GHJUHH�RI�XQFHUWDLQW\�LQ�VWXGLHV�RI�HIIHFWV�RQ�UHSURGXFWLRQ
No changes
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�������7KH�WHVWLQJ�VWUDWHJLHV
• From this section onward unto the end of the guidance on reproductive toxicity, major

changes were carried through, first as a consequence of the preferred requirement of the
OECD416 study, and second due to the introduction of the developmental neurotoxicity
study (OECD426).

• A principle of the new strategy is that results of one study are evaluated before another
study is initiated. The strategy seeks to ensure that the data requirements are met in the
most efficient and human manner (3.12.6.1).

• The general principles in 3.12.6.2 contain only marginal editorial changes. Route of
administration: Oral dosing is generally considered the most practical when conducting a
two-generation study. For developmental toxicity studies the oral route using gavage is
generally recommended.

• The testing sequence in 3.12.6.3 is new.
• The explanatory sections on new (3.12.6.4) and existing substances (3.12.6.5) and

biocides (3.12.6.6) are new.
• Another new section (3.12.6.7) introduces the developmental neurotoxicity study

(OECD426), its triggers, its possible outcomes, and possible further action.

�������$GGLWLRQDO�FRQVLGHUDWLRQV
• This chapter is newly added to the guidance.
• It contains new detailed guidance on the role of maternal toxicity in developmental

toxicity testing (3.12.7.1), reproductive toxicity via lactation (3.12.7.2), and a short
section on endocrine disruption (3.12.7.3).

• The section on additional testing (3.12.7.4) was taken from the earlier version with minor
modifications.

� 5LVN�FKDUDFWHUL VDWLRQ
Not yet revised. Workgroup starts in 2002.
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&KDSWHU����(QYLURQPHQWDO�ULVN�DVVHVVPHQW
� *HQHUDO�LQWURGXFWLRQ
����%DFNJURXQG
• Active substances and substances of concern in a biocidal product are added as

substances that require an environmental risk assessment.
• The risk assessment has been extended to the marine environment. (EUSES)
• Advice for how to conduct a PBT (persistence, bioaccumulation and toxicity) assessment

has been added.
• Specifications of sources and references for data requirements for biocidal active

substances are given.
• For emission scenario documents (ESDs) for environmental compartments for a number

of use categories reference is made to chapter 7 (Part IV).

����*HQHUDO�SULQFLSOH V�RI�DVVHVVLQJ�HQYLURQPHQWDO�ULVNV
• Three approaches which combine examination of both exposure as effects are

distinguished:
• Quantitative PEC/PNEC estimation;
• Qualitative environmental risk assessment;
• PBT-assessment.

• A (new) distinction has been made between inland and marine risk assessment. (EUSES)
• If uncertainties in carrying out the standard risk assessment become unacceptably high,

methodologies are implemented in order to identify where exposure from emission
sources should be minimised.

• The PBT-assessment has been developed to identify insufficient protection of
environmental compartments/ targets.

• A table for the relationship between different targets of the risk characterisation for
different marine compartments is inserted.

� (QYLURQPHQWDO� H[SRVXUH�DVVHVVPHQW
����,QWURGXFWLRQ
• To the stages of the life cycle of a substance, ‘service life’ has been added. (EUSES)
• Unintentional sources have been defined as emissions not covered by the life cycle (for

guidance how to deal with these emissions reference is made to Appendix XIII).
• Assessment and testing of relevant metabolites and transformation products is under

preparation for plant protection products, which can lead to modification of guidance.
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• Formation of substances with a PBT or POP (persistent organic pollutant) profile is of
special concern, which should be noted in the risk assessment.

������0HDVXUHG���FDOFXODWHG�HQYLURQPHQWDO�FRQFHQWUDWLRQV
• The specific guidance given here for existing and new chemicals should also be applied in

general for biocides.
• A distinction has been made between existing and new substances:

• Existing substances: generic ‘reasonable worst-case’ exposure assessment to derive an
environmental concentration. Measured data (site-specific or monitoring information)
can be used to revise calculated concentrations (presented in a table for each (group
of) production site(s)). In case of extrapolation of site-specific information to other
sites, it has to be justified in the report;

• In the case of new substances a generic assessment would normally be conducted.
Under some circumstances a site-specific assessment is justified (indicated by the
notifier) as it enables one to perform a full evaluation of risks. Any relevant changes
that may affect the risk assessment have to be reported in writing by the notifier. The
estimated environmental concentrations have to be reasonably applicable for a
European-level risk assessment by replacing only some of the default data with site-
specific data.

������5HODWLRQVKLS�EHWZHHQ�3(&ORFDO�DQG�3(&UHJLRQDO
No changes

����0HDVXUHG�GDWD
No changes

������6HOHFWLRQ�RI�DGHTXDWH�PHDVXUHG�GDWD
• Considerations for handling data under LOQ (limit of quantitation) on a case by case

basis are added.
• OECD-quality criteria for use of existing data are added for two quality levels. Most

important factors to be addressed are the analytical quality control and the
representativeness of the sample.

• Special attention is given to substances enclosed within a matrix (e.g. polymers).
• Two aspects for consideration of representativeness have been added:

• level of confidence;
• whether the sampling sites represents a local or regional scenario.

• Guidance on how to handle outliers is added.
• A detailed description has been added for proper selection of the 90th percentile

(recommended) and other data for deriving a regional PEC.
• Other representative measured (emission) data have to be compiled as tables, for

comparison with calculated PECs.
• A steady state (between production, occurrence and release) is required for use of the

measured data for evaluation of the PECs.
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������$OORFDWLRQ�RI�WKH�PHDVXUHG�GDWD�WR�D�ORFDO�RU�D�UHJLRQDO�VFDOH
Measured concentrations in biota can be of use for environmental monitoring, especially for
deriving a PECbiota.

����0RGHO�FDOFXODWLRQV
������,QWURGXFWLRQ
• Fate of substances in waste incineration, landfills and/or recovery operations has been

added. No changes in EUSES (See section 2.3.3.6 and 2.3.3.7).
• A sensitivity analysis has been added, which evaluates how critical the variation of the

input parameter(s) is in relation to the result of the assessment (the conclusion). An
alternative exposure assessment may be made taking into account the variation of the
input parameters. If the analysis shows that the variation of the input parameters is critical
in relation to the result of the assessment, further consideration is necessary of ways to
improve the certainty of the input parameters.

������'DWD�IRU�H[SRVXUH�PRGHOV
Models for the extrapolation of vapour pressure and water solubility to the environmental
temperature have been added. (EUSES)

������5HOHDVH�HVWLPDWLRQ
See chapter 7 of this report for the changes in and additions to the emission scenario
documents (i.e. five new environmental emission scenarios for biocides were added).
(EUSES)

��������/LIH�F\FOH�RI�VXEVWDQFHV
• The schematic representation of the life cycle of a substance has been simplified:

• Transport and storage have been mentioned, but no guidance is included for
estimation of emissions.

• Processing has been replaced by industrial/ professional use. (EUSES)
• Disposal has been replaced by service life and waste disposal (including waste

treatment and recovery processes). (EUSES)
• A schematic representation of the waste life stages of a substance is added.

��������7\SHV�RI�HPLVVLRQV�DQG� VRXUFHV
• A diffuse emission from articles during their service life has been added as a source of

emission. No change of the release estimation (A-tables).
• Remarks have been added with respect to emissions related to the waste life stage, which

may follow the market volume with a (great) delay in time.

��������5HOHDVH�HVWLPDWLRQ
• General guidelines for emission estimation (10% rule) have been more elaborately

explained (See also section 2.3.8.1 and 2.3.8.7). It is mentioned that alternatively it can be
decided to use other percentages or specific values as input for the regional model where
this reflects a more realistic worst case. Similarly, this information can be used to set the
fraction of the main source for the local exposure calculation. (EUSES)

• New remarks:
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• A case-by-case assessment using expert judgement remains warranted;
• The few quantitative methods that have been developed for estimation of the

emissions during the service life of articles containing the substance may be applied
on a case-by-case basis.

��������,QWHUPLWWHQW�UHOHDVHV
No changes

��������(PLVVLRQV�GXULQJ�VHUYLF H�OLIH�RI�ORQJ�OLIH�DUWLFOHV
• Completely new paragraph!
• Long life articles are articles that have a service life longer than one year.
• Guidance on estimation/ calculation of emission of substances characterised by inherent

properties such as low water solubility and low vapour pressure for both society and
waste remaining in the environment. (EUSES)

��������(PLVVLRQV�IURP�ZDVWH�G LVSRVDO
• Completely new paragraph!
• The major share of a substance remains in chemical products or articles at the end of their

service life.
• The underlying criterion for considering emissions from the waste stage in the risk

assessment of substances, is that the waste stage will contribute significantly to the
overall human exposure or environmental concentration in comparison to the emissions
from other stages of the life cycle. Considerations to establish whether this is the case are
given in this paragraph. (EUSES)

��������'HOD\HG�UHOHDVHV�IURP�ZDVWH�GLVSRVDO�DQG�GLOXWLRQ�LQ�WLPH
• Completely new paragraph!
• Factors that determine the delay in releases at the waste life stage are given. PECs are

usually very low and in particular relevant for metals or organic substances that are
persistent and toxic.

������&KDUDFWHULVDWLRQ�RI� WKH�HQYLURQPHQWDO�FRPSDUWPHQWV
No changes

������3DUWLWLRQ�FRHIILFLHQW V
The remark has been added that for substances that also will be distributed in the
environment as particles, the partitioning method may give an incorrect estimation of
exposure to the different environmental compartments.

��������$GVRUSWLRQ�WR�DHURVRO�SDUWLFOHV
As an alternative for vapour pressure the octanol-air partition coefficient can be used for
estimation of the fraction of the substance associated with aerosol particles. (EUSES)

��������9RODWLOLVDWLRQ
No changes

��������$GVRUSWLRQ�GHVRUSWLRQ
• The following remarks are new:

• For ionic substances, a measured adsorption coefficient is needed; (EUSES)
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• For water soluble, highly adsorptive substances, the input of Kow to Simple Treat
may lead to an overestimation of the aquatic exposure concentration (for proposal:
See next bullet); (EUSES)

• In the absence of better adsorption/desorption data, the Zahn-Wellens elimination
level can be used as an estimate of the extent of adsorption to sludge, and the 3h value
is recommended. (EUSES)

������$ELRWLF�DQG�ELRWLF�GHJUDGDWLRQ�UDWHV
In general, the assessment of degradation processes should be based on data, which reflect the
environmental conditions as realistic as possible. In this section some new criteria are given
for doing so.

��������+\GURO\VLV
Rates of hydrolysis determined in standard tests should be recalculated to reflect an average
EU outdoor temperature; the equation has been given. (EUSES)

��������3KRWRO\VLV�LQ�ZDWHU
A remark has been added:
• In practice it is not possible to easily demonstrate significant photodegradation in water.

��������3KRWRFKHPLFDO�UHDFWLRQV�LQ�WKH�DWPRVSKHUH
A remark has been added:
• Degradation in the atmosphere is an important process and it is essential to consider

whether it can affect the outcome of environmental concentrations.

��������%LRGHJUDGDWLRQ�LQ�D�VHZDJH�WUHDWPHQW�SODQW
A remark has been added:
• The assessment of biodegradability and/or removal in sewage treatment plants should

preferably be based on results from tests simulating the conditions in treatment plants
(OECD 303).

• When biodegradation rates have been determined in simulation tests, it should be
considered to recalculate the degradation rates obtained to reflect an average EU outdoor
temperature (See section 2.3.6.1, equation 25). (EUSES)

��������%LRGHJUDGDWLRQ�LQ�VXUIDFH�ZDWHU��VHGLPHQW�DQG�VRLO
New remarks:
• The assessment of biodegradation should preferably be based on tests simulating the

conditions in the relevant environmental compartments;
• Degradation rates from simulation tests often have to be corrected for (an average EU

outdoor) temperature;
• If no test results from simulation tests are available, results from screening tests may be

considered;
• Conditions of screening tests are very different from those of simulation tests, which has

to be taken into account;
• For interpretation of degradation data reference is made to OECD Guidance Document

for classification of chemicals hazardous for the aquatic environment;
• A degradation rate for surface water (or sediment) can be established from a simulation

test for soil biodegradation, when there are no data available.
New simulation tests are:
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• OECD 307’Aerobic and anaerobic transformation in soil’;
• OECD 308 ‘Aerobic and anaerobic transformation aquatic sediment systems’;
• New OECD guideline (2001d) ‘Simulation test – Aerobic transformation in surface

water’.

��������2YHUDOO�UDWH�FRQVWDQW�IRU�GHJUDGDWLRQ�LQ�VXUIDFH�ZDWHU
The remark is added that some simulation tests might in fact already include the effects of
other degradation processes such as hydrolysis.

������(OLPLQDWLRQ�SURFHVVHV�SULRU�WR�WKH�UHOHDVH�WR�WKH�HQYLURQPHQW
��������:DVWHZDWHU�WUHDWPHQW
• An interim figure of 80% for the connection rate (previously 70%) is proposed for the

regional standard environment at the time of the revision of the TGDs. This figure is still
increasing. (EUSES)

• From the table standard characteristics of a municipal sewage treatment plant the capacity
of both the regional as well as the continental STP have been removed. Emissions from
the regional and continental STP are calculated based on the release fractions from the
local STP. (EUSES)

• The calculation of the STP concentration for evaluation of inhibition to micro-organisms
has been extended:
• The assumption for homogeneous mixing is elucidated, which implies that the

dissolved concentration of a substance is equal to the effluent concentration;
• The PEC derivation in case of intermittent release is handled in more detail,

depending on the length of the discharge period. If the interval between two releases
is shorter than one month, adaptation of the activated sludge is maintained and the
PECstp can still be considered equal to Clocaleff. (EUSES)

��������:DVWH�GLVSRVDO��LQFOXGLQJ�ZDVWH�WUHDWPHQW�DQG�UHFRYHU\
• Completely new paragraph!
• Guidance on how to identify specific concerns related to the waste life cycle stage of a

substance, especially qualitative aspects, are considered:
• Various types of waste streams are distinguished;
• Information on use category and product category are essential as well as waste

category and waste management/treatment category;
• A realistic worst case scenario is the preferred approach;
• Municipal waste incineration destroys organic substances, inorganic substances will

be distributed by residues and/ or atmospheric deposition;
• Waste incinerator residues will cause emissions due to leaching landfills or from

recovered residues;
• Releases from municipal landfills are reduced as much as possible nowadays,    

uncontrolled emissions are prevented;
• The main routes of emission from landfills are leaching with water, transport with

landfill gas and diffusion to the atmosphere;
• The fate of a substance going into a landfill is mainly based on modelling (MOCLA);
• Separation of waste components and recovery is often carried out for articles or

chemical products at the end of their service life;
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• Certain types of installations can be distinguished based on mechanical, chemical-
physical or thermal treatment with each a specific emission, which has to be evaluated
on a case-by-case basis.

������&DOFXODWLRQ�RI�3(&V
��������,QWURGXFWLRQ
Guidance on the estimation of releases during the service life of articles (2.3.3.5) and the
waste life stage (2.3.3.6/2.3.7.2) has been added. (EUSES)

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�WKH�DWPRVSKHUH
No changes

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�WKH�DTXDWLF�FRPSDUWPHQW
Some remarks are added:
• When a substance is predominantly released to surface water as particles this may lead to

an overestimation of the PECsurface water and underestimation of the PECsediment.
• In a mixing zone of surface water higher concentrations of the substance will occur. In

case of site-specific assessments the dilution factor applied to the local concentration in
surface water should not be greater than 1000. (EUSES)

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�VHGLPHQW
See first remark of 2.3.8.3.

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�WKH�VRLO�FRPSDUWPHQW
No changes

��������&DOFXODWLRQ�RI�FRQFHQWUDWLRQ�LQ�JURXQGZDWHU
No changes

��������&DOFXODWLRQ�RI�3(&UHJLRQDO
• In the proposed model parameters for the regional model an EU average connection

percentage to STP has been changed into 80%.(EUSES)
• More recent versions of multimedia models do also contain global scales for different

temperature regions. In this case the continents are embedded in the moderate scale
leading to a (marginally) more accurate estimation of continental concentrations and more
insight in the ultimate persistence of the chemical.

����6XPPDU\�RI�3(&V�GHULYHG
No changes
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����'HFLVLRQ�RQ�WKH�HQYLURQPHQWDO�FRQFHQWUDWLRQ�XVHG�IRU�ULVNFKDUDFWHULVDWLRQ
Some new considerations for making the decision what PEC (measured or calculated) to use
are given.

� (IIHFWV�DVVHVVPHQW
����,QWURGXFWLRQ
Addition of (some) general text on endocrine disrupting effects and importance of paying
attention to the mode of action of the chemical in the environmental part of the risk
assessment.

����(YDOXDWLRQ�RI�GDWD
������(FRWR[LFLW\�GDWD
No changes

��������&RPSOHWHQHVV�RI�GDWD
Addition of legal data requirements (‘base set’) for biocides.

��������$GHTXDF\�RI�GDWD
No changes

������4XDQWLWDWLYH�6WUXFWXUH�$FWLYLW\�5HODWLRQVKLSV
No changes

����(IIHFWV�DVVHVVPHQ W�IRU�WKH�DTXDWLF�FRPSDUWPHQW
������&DOFXODWLRQ�RI�31(&
Part of previous section 3.3.1 is transferred to new section 3.3.1.1.

��������&DOFXODWLRQ�RI�31(&�XV LQJ�DVVHVVPHQW�IDFWRUV
• New section (part of previous section 3.3.1). Mainly editorial changes. Addition of

assessment factors to be used when using the statistical extrapolation method (Table 16).
• Guidance on what to do in case the short-term toxicity L(E)C50 is lower than the lowest

long-term NOEC (and most sensitive short term tested species �  long-term tested
species). In such case: PNEC = L(E)C50/100. (EUSES)
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��������&DOFXODWLRQ�RI�31(&�XV LQJ�VWDWLVWLFDO�H[WUDSRODWLRQ�WHFKQLTXHV
• New section (modification of previous Appendix V).
• The statistical extrapolation method may be used for the PNEC derivation if a large data

set of long-term tests for different taxonomic groups is available. Detailed guidance on
the use of this method is given (minimal species requirements, statistics etc.). (EUSES)

������(IIHFWV�DVVHVVPHQW�IRU�VXEVWDQFHV�ZLWK�LQWHUPLWWHQW�UHOHDVH
No changes

����(IIHFWV�DVVHVVPHQ W�IRU�PLFUR�RUJDQLVPV�LQ�VHZDJHWUHDWPHQW�SODQWV��673�
• Guidance (new) on the use of results of different types of ready biodegradation tests for

derivation of the PNECmicro-organisms. The tested concentration at which toxicity to the
inoculum can be ruled out with sufficient reliability may serve this purpose, including the
use of an assessment factor (EUSES)

• Guidance (new) on the use of test data for protozoa, ciliates in particular, for deriving the
PNECmicro-organisms.

• Guidance (new) on the procedure for refining the PNECmicro-organisms if PEC/PNEC > 1 for
STP. Distinction is made between industrial and domestic sewage sludge.

����(IIHFWV�DVVHVVPHQ W�IRU�WKH�VHGLPHQW
������,QWURGXFWLRQ
No changes

������6WUDWHJ\�IRU�HIIHFWV�DVVHVVPHQW�IRU�VHGLPHQW�RUJDQLVPV
• Part of previous section 3.5.2.
• Guidance on sediment testing. Log Kow �  3 can be used as trigger for conducting

sediment effects assessment
• In order to take uptake via ingestion into account (relevant for substances with log

Kow >5) the PEC/PNEC ratio is increased by a factor of 10 rather than ‘only’ the PECsed
as stated in the 1996 TGDs. Overall effect of this change is the same, only a  matter of
principle. (EUSES)

������&DOFXODWLRQ�RI�31(&�XVLQJ�WKH�HTXLOLEULXP�PHWKRG
• Part of previous section 3.5.2.
• Equation (70) for calculating the PNECsed on the basis of the equilibrium partitioning

theory is changed: Ksusp-water and RHOsusp instead of Ksed-water and RHOsed. This is in
conformity with the equilibrium partitioning PEC estimation for sediment. (EUSES)
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������&DOFXODWLRQ�RI�31(&�XVLQJ�DVVHVVPHQW�IDFWRUV
• New section.
• Guidance on the use of assessment factors for the derivation of PNECsed on the basis of

long-term sediment toxicity tests is added. (EUSES)

����(IIHFWV�DVVHVVPHQ W�IRU�WKH�WHUUHVWULDO�FRPSDUWPHQW
������,QWURGXFWLRQ
No changes

������6WUDWHJ\�IRU�HIIHFWV�DVVHVVPHQW�IRU�VRLO�RUJDQLVPV
• Part of previous section 3.6.2.
• Reference is made to the Technical Notes of Directive 98/8 for the testing methodology

for biocides.
• Addition of some background information on trophic levels of the terrestrial ecosystem.

This information is used to define the representative types of soil tests.

��������&DOFXODWLRQ�RI�31(&�XV LQJ�WKH�HTXLOLEULXP�SDUWLWLRQLQJ�PHWKRG
In order to take uptake via ingestion into account (relevant for substances with log Kow >5)
the PEC/PNEC ratio is increased by a factor of 10 rather than ‘only’ the PECsoil in 1996
TGDs. Overall effect of this change is the same, only a matter of principle. (EUSES)

��������&DOFXODWLRQ�RI�31(&�XV LQJ�DVVHVVPHQW�IDFWRUV
Addition of assessment factors to be used when using the statistical extrapolation method for
the PNEC derivation (Table 20).

��������&DOFXODWLRQ�RI�31(&�XV LQJ�VWDWLVWLFDO�H[WUDSRODWLRQ�WHFKQLTXHV
• New section.
• Guidance on the use of statistical extrapolation techniques when sufficient long-term data

for soil are available.

����(IIHFWV�DVVHVVPHQ W�IRU�WKH�DLU�FRPSDUWPHQW
������%LRWLF�HIIHFWV
• Extension of previous section 3.7.1.
• Some initial guidance on the use of plant fumigation tests for the derivation of a

PNECplants-air. It is recognised that this is still a rather unexplored field. Case-by-case
approach to be followed.

������$ELRWLF�HIIHFWV
No changes
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����$VVHVVPHQW�RI�VHFRQGDU\�SRLVRQLQJ
������,QWURGXFWLRQ
No changes

������,QGLFDWLRQ�RI�ELRDFFXPXODWLRQ�SRWHQWLDO
No changes

������(IIHFWV�DVVHVVPHQW�IRU�ELRDFFXPXODWLRQ�DQG�VHFRQGDU\�SRLVRQLQJ
�������� *HQHUDO�DSSURDFK
• Introduction of the biomagnification factor (BMF) which addresses the indirect uptake of

a chemical via food.
• Some guidance is added on the effects of genotoxic carcinogens on top-predators. In most

cases difficult to link tumour incidence rates for genotoxic carcinogens to effects on
populations (exception may be endangered species with long life cycle, like marine
mammals).

�������� &DOFXODWLRQ�RI�%&)�IURP�ORJ�.RZ
No changes

�������� ([SHULPHQWDOO\�GHULYHG�%&)
No changes

�������� &DOFXODWLRQ�RI�D�SUHGLFWHG�HQYLURQPHQWDO�FRQFHQWUDWLRQ�LQ�IRRG
• Previous section 3.8.3.6.
• New equation for the calculation of PECoral, fish (addition of BMF). (EUSES)
• Default values for the BMF dependent on logKow or BCF. (EUSES)

�������� &DOFXODWLRQ�RI�WKH�SUHGLFWHG�QR�HIIHFW�FRQFHQWUDWLRQ��31(&RUDO�
• Merging of previous sections 3.8.3.4 and 3.8.3.5.
• Assessment factors are changed taking into account BW/DFI differences between wildlife

and laboratory species. (EUSES)

�������� $VVHVVPHQW�RI�VHFRQGDU\�SRLVRQLQJ�YLD�WKH�DTXDWLF�IRRG�FKDLQ
• Previous section 3.8.3.7
• Some minor suggestions are given for further testing in case of potential risk secondary

poisoning route.

�������� $VVHVVPHQW�RI�VHFRQGDU\�SRLVRQLQJ�YLD�WKH�WHUUHVWULDO�IRRG�FKDLQ
• Previous section 3.8.3.8.
• Major changes in calculation of BCF earthworm (new equations). (EUSES)
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� (QYLURQPHQWDO� ULVN�DVVHVVPHQW�±�PDULQH
����,QWURGXFWLRQ
• This entire new section was not part of the 1996 version of the Technical Guidance

Documents (TGDs).
• While the objectives of a marine environmental risk assessment should be similar to an

inland environmental risk assessment, two extra concerns address the main differences
between the two environments:
a. The concern that hazardous substances may accumulate in parts of the marine

environment and that:
(i) the effects of such accumulation are unpredictable in the long-term;
(ii) that such accumulation would be practically difficult to reverse;

b. The concern that remote areas of the oceans should remain untouched by hazardous
substances resulting from human activity, and that the intrinsic value of pristine
environments should be protected.

• Of these additional concerns (a) above may be seen as the main concern. To meet these
concerns, which principally relate to substances that are considered as Persistent,
Bioaccumulative and Toxic (referred to as PBTs), or have other properties which give rise
to a similar level of concern, an assessment approach will be detailed that will give
special consideration to this new protection goal. The objective for these substances is the
cessation of emissions in order to reduce their levels in the marine environment to the
lowest level practically possible. In this context, the assessment of risk fulfils the purpose
of determining how the above objective can be achieved; specifically, what are the
sources, routes and pathways to the environment. This assessment will facilitate
subsequent risk management decisions on the effectiveness of programmes and measures
to reduce environmental levels.

• The structure of this section on marine risk assessment basically follows the structure of
the inland environmental assessment. It starts with a section on exposure assessment
where specific issues are highlighted relating to marine partitioning processes and marine
degradation and where a description is given on how the predicted environmental
concentration (PEC) for the local and regional situation should be derived. In the next
section on marine effect assessment the specific procedures for the derivation of predicted
no-effect concentrations (PNECs) for the aquatic compartment and for sediment are
described. This section also deals with the assessment of possible effects through
secondary poisoning via the food chain in the marine environment. The section ends with
the PBT assessment that describes criteria for identification of persistent, bioaccumulative
and toxic substances and includes testing strategies to obtain the necessary data for this
identification. For the risk characterisation the reader is referred to section 3.5 of the
revised TGDs.

����0DULQH�H[SRVXUH�DVVHVVPHQW
������0HDVXUHG�GDWD
For this new section, reference is made to section 3.2.2 of the TGDs for the inland
environment.
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������3DUWLWLRQ�FRHIILFLHQW V
• This new section refers to section 3.2.3.5 of the TGDs for specific information on the

derivation of the partitioning processes between air-aerosol, air-water, and solids-water in
the various compartments. This section only highlights some specific issues related to the
marine environmental conditions, i.e.
• to consider the extent to which partition coefficients may differ between seawater and

freshwater;
• if no measured seawater data of equal reliability are available, freshwater data can be

used for non-ionisable organic compounds without adjustment for the marine
environment;

• the procedure to correct partition coefficients for ionisable substances, as described in
Appendix XI of the TGDs, may however be considered sufficiently reliable for
marine conditions;

• for inorganic chemicals such as metals, on a case-by-case basis, there may be
sufficient information available to allow the relevant partition coefficient in seawater
to be calculated from the freshwater data; otherwise, measurements under marine
conditions may be necessary.

������0DULQH�GHJUDGDWLRQ
��������$ELRWLF�GHJUDGDWLRQ
This new section tells that abiotic degradation (i.e. hydrolysis and photolysis) in marine
environments should be assessed in a similar manner to abiotic degradation in freshwater
environments except that the different physico-chemical conditions in marine environments
should be taken into account.

��������%LRWLF�GHJUDGDWLRQ
• In this new section it is stated that the rate of biodegradation varies significantly between

various marine environments.
• It tells that it is probable that biodegradation of xenobiotics occurs with the following

relative rates: rate in estuaries = rate in coastal areas > rate in more distant marine
environments.

• The assessment of the biodegradation in marine sediments should ideally be based on
results from investigations simulating these conditions. If not available, other approaches
may be used, e.g.:
• An approach similar to the one used for freshwater sediments could be used.
• Anaerobic screening tests may be performed using a sediment inoculum. Degradation

rates must be derived by expert judgement.
• If no degradation data from studies with sediment or soil are available, the use of data

on degradation in water could be considered. The possibly very low bioavailability in
the sediment of highly hydrophobic and/or poorly water-soluble substances should be
taken into consideration as is done also for freshwater sediments.

��������0DULQH�ELRGHJUDGDWLRQ� VLPXODWLRQ�WHVWV
This new section describes general conditions to carry out marine biodegradation simulation
tests, the required expert judgement to evaluate the results, and refers to a number of
standardised simulation test methods for various marine compartments.
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��������8VH�RI�ELRGHJUDGDWLRQ�VFUHHQLQJ�WHVW�GDWD
This new section describes the use of marine and freshwater biodegradation screening tests
that can be used when marine biodegradation simulation test results are not available. The
section also provides a table that converts screening test data into mineralisation half-lives (in
days) for freshwater, estuaries and other marine environments. (EUSES)

������/RFDO�$VVHVVPHQW
��������,QWURGXFWLRQ
This new section describes that aquatic concentrations are highest at the point of emission
and that existing methodology is to be used to adequately assess risks. It further provides
examples on various types of point sources for various marine local sites.

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�WKH�DTXDWLF�FRPSDUWPHQW
• This new section tells that for the marine environmental risk assessment calculating the

local concentration in seawater must always be performed, whereas it was on a case-by-
case basis in the 1996 TGDs. For a default assessment it is assumed that in a local setting,
industrial effluents are not treated in a municipal biological STP, unless there is specific
information available. Local dilution is assumed greater than in a river, i.e. an initial
default value of 10 is assumed, which is increased taking into account tidal influences.
Hence, a dilution factor for discharges to a coastal zone of 100 is assumed tentatively.
(EUSES)

• The section provides new equations for calculating:
• the local concentration in seawater, Clocalseawater; (EUSES)
• the annual average concentration in surface water (for later calculations for indirect

exposure and secondary poisoning), Clocalseawater,ann; (EUSES)
• the local PEC that includes the regional background concentration, PEClocalseawater;

(EUSES)
• the annual average local PEC that includes the regional background concentration,

PEClocalseawater,ann. (EUSES)
• Furthermore the section provides some guidance how to improve the exposure

assessment.

��������&DOFXODWLRQ�RI�3(&ORFD O�IRU�WKH�VHGLPHQW�FRPSDUWPHQW�
This new section provides information how to calculate the PEClocal for the marine sediment
compartment, from the PEClocalseawater and the properties of the suspended matter. The
section provides the equation for PEClocalsed. (EUSES)

������5HJLRQDO�DVVHVVPHQW
This new section provides information how calculating the environmental concentrations on a
regional scale, PECregional, of substances emitted from point and diffuse sources over a wide
area. The region is defined as a coastal sea area for which a new ‘coastal sea scenario’ has
been introduced. This scenario has been computerised by Van de Meent and colleagues in the
summer of 2002 and needs to be implemented in a new version of SimpleBox. (EUSES)
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����0DULQH�HIIHFWV�DVV HVVPHQW
������(IIHFWV�DVVHVVPHQW�IRU�WKH�DTXDWLF�FRPSDUWPHQW
��������,QWURGXFWLRQ
This new section explains that conventionally freshwaters were the main protection goals,
while now marine waters are protection goals as well. It is important using effects data from
marine species, but since they will probably be scarce, it is agreed to use effects data from
estuarine / marine species LQ�OLHX�of freshwater species.

��������(YDOXDWLRQ�RI�GDWD
This new section explains that there are probably good reasons using freshwater and marine
water data interchangeably.

��������'HULYDWLRQ�RI�31(&
This new section provides the arguments why a greater assessment factor is needed for the
derivation of a PNEC for the marine environment than compared to similar sized databases
on effects data for the freshwater environment. In addition, the section provides a table
containing assessment factors and guidance on deriving the PNECwater for saltwater, based on
the available data on effects, comprising of tests on both freshwater and marine water species.
(EUSES)

������(IIHFWV�DVVHVVPHQW�IRU�WKH�VHGLPHQW�FRPSDUWPHQW
��������,QWURGXFWLRQ
This new section explains that it is especially highly hydrophobic substances, which may
need to be assessed of risks for the benthic species. In addition, in particularly for marine
sediments, effects assessment should be based on chronic toxicity tests. It is important using
effects data from marine benthic species, but since they will probably be scarce, it is accepted
to use effects data from estuarine / marine species LQ�OLHX�of freshwater species.

��������6WUDWHJ\�IRU�HIIHFWV�DVVH VVPHQW�IRU�VHGLPHQW�RUJDQLVPV
This new section shows the strategy for which substances effects assessment is most likely
needed to avoid unnecessary testing, as well the use of alternative methods to derive the
PNEC marine_sediment, and the various ways how mixed information on effects from freshwater
sediment, marine water sediment and equilibrium partitioning should be dealt with. For
example, the section tells that for hydrophobic substances, the PEC/PNEC ratio is to be
increased by a factor of 10 to include sediment ingestion.

��������&DOFXODWLRQV�RI�31(&�IRU�PDULQH�VHGLPHQW�XVLQJ�WKH�HTXLOLEULXP�PHWKRG
This new section provides the equation to derive the PNECmarine_sediment from information on
the PNECsaltwater using the equilibrium partitioning method. (EUSES)

��������&DOFXODWLRQ�RI�31(&�IRU�PDULQH�VHGLPHQW�XVLQJ�DVVHVVPHQW�IDFWRUV���
This new section provides tables containing assessment factors and guidance on deriving the
PNECmarine_sediment. One table provides assessment factors for derivation of the
PNECmarine_sediment from short-term toxicity tests, the other table from long-term sediment
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toxicity test. Furthermore, the section provides a table with examples of sub-chronic and
chronic toxicity tests with whole sediment. (EUSES)

������$VVHVVPHQW�RI�VHFRQGDU\�SRLVRQLQJ
��������,QWURGXFWLRQ
This new section explains that, while the assessment of risks for marine and freshwater top
predators is similar, the marine food chain may be longer and more complex. It is proposed to
use a PECsaltwater that is based on the mean of the local and the regional concentrations for the
assessment of the local situation, and for the regional situation to apply a spatially broader
scale. (EUSES)

��������$VVHVVPHQW�RI�ELRDFFXPXODWLRQ�DQG�VHFRQGDU\�SRLVRQLQJ
This new section provides an assessment scheme, the calculation of the PEC in the food of
predators, including the required equation, as well as a table to provide default
biomagnification factors for organic substances with different log Kow or BCF values for
fish. Two spatially different PECs are calculated, one for the local and regional scale for the
first tier of predators, the other for the larger scale regional marine environment for the
second tier of top-predators. Finally, the section provides guidance on how to deal with
deriving PNECoral values, which is similar to other media, as explained in section 3.3.8.3.5 of
the revised TGDs. (EUSES)

��������7HVWLQJ�VWUDWHJ\
This new section provides guidance on how to further refine the PEC/PNEC-ratio when it
indicates a risk at any trophic level.

����3%7�DVVHVVPHQW
������,QWURGXFWLRQ
This new section explains what the PBT-assessment is all about, i.e. it seeks to protect
(marine) ecosystems where the risks are more difficult to estimate. The PBT-assessment
consists of two steps: (a) identification of PBT-substances, and (b) an evaluation of sources,
major emissions, and pathways to the marine environment to sufficiently establish the most
appropriate and effective measures to reduce the releases to the marine environment.

������3%7�FULWHULD
This new section provides a table with the criteria to be used to decide if a substance must be
regarded as a PBT-substance. The testing strategies to obtain the data that are necessary to
decide whether a substance fulfils these criteria are given in the next sections. It must be
noted that when a substance is identified as vPvB, information on toxicity is not really
required.  (EUSES)

������7HVWLQJ�VWUDWHJ\�IRU �WKH�3�FULWHULRQ
��������,QWURGXFWLRQ
This new section describes the various types of information that can be used to estimate
persistence in the marine environment as outlined in the next three sections.
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��������([SHULPHQWDO�GDWD�RQ�SHUVLVWHQFH�LQ�WKH�PDULQH�HQYLURQPHQW
This new section describes which test is most suitable for estimating persistence in the marine
environment, i.e. the simulation test systems, and refers to section 3.4.2.3.3 of the revised
TGDs for recommended simulation test methods for water and sediment. It further provides
guidance for sampling inocula for the simulation tests.

��������2WKHU�H[SHULPHQWDO�GDWD
In this new section guidance is given which experimental test results can be used when no
simulation test results are available. It also indicates how these experimental test results to be
evaluated for the persistence assessment.

��������'DWD�IURP�ELRGHJUDGDWLRQ�HVWLPDWLRQ�PRGHOV
In this new section guidance is given which models can be used when no simulation or
experimental test results are available. It also indicates how these model results to be
evaluated for the persistence assessment.

��������6XPPDU\�RI�WKH�3�DVVHV VPHQW
This new section provides an overview table for persistence assignment based on the various
types of information on degradation. Similar summaries of the T and B-assessment have not
been specified. (EUSES)

������7HVWLQJ�VWUDWHJ\�IRU �WKH�%�FULWHULRQ
��������,QWURGXFWLRQ
This new section describes the various types of information that can be used to estimate
bioaccumulation in the marine environment as outlined in the next three sections. For
bioconcentration, reference is made to section 3.3.8.2 of the revised TGDs.

��������$VVHVVPHQW�RI�PHDVXUHG �%&)�GDWD
This new section describes how bioconcentration (BCF) data to be interpreted for fulfilling
the B-criterion, and refers to other guidance for the quality assessment of bioconcentration
data.

��������$VVHVVPHQW�RI�WKH�SRWHQ WLDO�IRU�ELRDFFXPXODWLRQ
This new section describes how other data can be used to estimate bioaccumulation, such as
model estimates and log Kow. Reference is made to section 3.3.8.3.2 for model estimates for
BCF and Chapter 4 of the revised TGDs for log Kow.

��������2WKHU�LQIRUPDWLRQ�UHOHYDQW�IRU�DVVHVVPHQW�RI�WKH�%�FULWHULRQ
This new section describes that other types of information than pointed out in sections
3.444.3 and 3.4.4.4.4 may be used to estimate bioaccumulation, e.g. specific laboratory or
field tests. Special caution is provided not to simply use monitoring data.

������7HVWLQJ�VWUDWHJ\�IRU �WKH�7�FULWHULRQ
��������,QWURGXFWLRQ
This new section describes the various types of information that can be used to estimate
toxicity for the marine environment as outlined in the next three sections. It explains that
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while chronic or long-term ecotoxicity data are preferred, these data are not always available
and acute ecotoxicity data can be used. In addition, it also explains that mammalian toxicity
data need to be evaluated as well.

��������&KURQLF�HIIHFWV�GDWD
This new section explains how long-term effects data to be evaluated for fulfilling the T-
criterion.

��������$FXWH�HIIHFWV�GDWD��VFUHHQLQJ�OHYHO�
This new section explains how acute effects data to be evaluated for fulfilling the T-criterion
in absence of chronic effects data.

��������(VWLPDWHG�HIIHFWV�GDWD
This new section describes how dealing with a lack of experimental toxicity data, i.e. when
no acute or chronic toxicity data are available. The section refers to Chapter 4 of the revised
TGDs for guidance on the use of QSARs.

� 5LVN�FKDUDFWHUL VDWLRQ
����,QWURGXFWLRQ
• Previous section 4.1.
• Addition of overview of PEC/PNEC ratios for marine risk assessment.
• The TGDs now make a clear distinction between a quantitative and a qualitative risk

characterisation.

����*HQHUDO�SUHPLVHV �IRU�ULVN�FKDUDFWHULVDWLRQ
No changes

����5LVN�FKDUDFWHULVD WLRQ�IRU�H[LVWLQJ�VXEVWDQFHV
No changes

����5LVN�FKDUDFWHULVD WLRQ�IRU�QHZ�VXEVWDQFHV
No changes

����5LVN�&KDUDFWHULVD WLRQ�IRU�ELRFLGHV
New section on risk characterisation for biocides.
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����4XDOLWDWLYH�ULVN�FKDUDFWHULVDWLRQ
• Previous section 4.5.
• Qualitative risk characterisation, i.e. PBT assessment, may be relevant for remote marine

area where quantitative risk characterisation cannot be carried out.

� 7HVWLQJ�VWUDWHJLH V
����,QWURGXFWLRQ
• New section.
• Reference is made to the testing strategy for PBT/vPvB chemicals.

����5HILQHPHQW�RI�3(&
• Previous section 5.1.
• Some text on/references to the testing strategy for biocides.

������$TXDWLF�FRPSDUWPHQW
• Previous section 5.1.1.
• Reference is made to the use of simulation tests (rather than inherent biodegradation

testing as suggested in 1996 TGDs) when PEC/PNEC > 1 and the substance is not ready
biodegradable.

• Reference is made to available testing strategy on biodegradation for biocides.

������6RLO�FRPSDUWPHQW
• Previous section 5.1.2.
• Reference is made to soil biodegradation simulation test OECD TG 307.

������$LU�FRPSDUWPHQW
No changes

����5HILQHPHQW�RI�31(&��VWUDWHJ\�IRU�IXUWKHU�WHVWLQJ
������,QWURGXFWLRQ
No changes

������$TXDWLF�FRPSDUWPHQW
No changes
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��������,QWURGXFWLRQ
No changes

��������$YDLODEOH�ORQJ�WHUP�WHVW V
• Previous section 5.2.2.2.
• Long-term fish testing
For both the embryo/sac-fry test and juvenile growth test reference is made now to ‘official’
OECD guidelines. In the 1996 TGDs these tests were still ‘under construction’.
• Long-term Daphnia testing
14-Day Daphnia reproduction test is deleted.
• Algal testing
Text on algae toxicity testing has been revised. EbC50 (biomass growth) should not be used
in effect assessment. If only EbC50 is available and primary data are available a re-analysis
should be carried out to determine the ErC50 (growth rate). If primary data are lacking, it
should be considered to perform a new algae study. Further guidance is given on the ErC50
or NOEC or ErC10 calculation if test shows technical shortcomings.

��������'HFLVLRQ�WDEOH�IRU�IXUWKHU�WHVWLQJ
No changes

������6HGLPHQW�FRPSDUWPHQW
• Completely new section.
• Detailed guidance on testing strategy for sediment. To be followed if no long-term test

with sediment organisms is available and the PEC/PNEC ratio is established via the
equilibrium partitioning method or from short-term tests shows concern for the sediment
compartment.

������6RLO�FRPSDUWPHQW
• Previous section 5.2.3.
• Detailed overview of the various standardised types of assays for microbes, invertebrates

and plants to be possibly used in strategy for further soil testing.
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&KDSWHU����8VH�RI��TXDQWLWDWLYH��VWUXFWXUH�DFWLYLW\UHODWLRQVKLSV���4�6$5V�
Not part of the TGDs-revision process.
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&KDSWHU����8VH�FDWHJRULHV
Not part of the TGDs-revision process.
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&KDSWHU����5LVN�DVVHVVPHQW�UHSRUW�IRUPDW
Not part of the TGDs-revision process.
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&KDSWHU����(PLVVLRQ�VFHQDULR�GRFXPHQWV
• Five new EU environmental emission scenarios for biocides (Biocidal Product Types) are

included. (EUSES)
• One new ESD is added for IC-15, rubber industry. (EUSES)
• The document refers to the OECD review process for future adaptations of existing ESDs.

,&���&KHPLFDO�LQGXVWU\��&KHPLFDOV�XVHG�LQ�V\QWKHVLV� (EUSES)
$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�LQWHUPHGLDWHV
ESD extended with river flow data on rivers receiving wastewater form the chemicals
industry in France and Germany (replaces data in former Annex 3 and 4).

,&���3HUVRQDO�'RPHVWLF�DQG�,&���3XEOLF�GRPDLQ�$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�VRDSV��IDEULF�ZDVKLQJ��GLVK�FOHDQLQJ�DQGVXUIDFH�FOHDQLQJ�VXEVWDQFHV�
No changes

,&���/HDWKHU�SURFHVVLQJ�LQGXVWU\�%37����%LRFLGHV�XVHG�DV�SUHVHUYDWLYHV� (EUSES)
$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�IURP�WKH�OHDWKHU�SURFHVVLQJLQGXVWU\�
Document extended with:
• elaborated description of the main processes;
• quantities used and release estimations at each stage of chemicals and biocides;
• branch-specific parameters;
• guidance and examples for emission calculation of industrial chemicals and biocides.

,&���0HWDO�H[WUDFWLRQ�LQGXVWU\��UHILQLQJ�DQG�SURFHVVLQJ�LQGXVWU\� (EUSES)
$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�XVHG�LQ�PHWDO�FXWWLQJ�DQG��IRUPLQJIOXLGV�
Document has been completely rewritten and elaborated.

,&����3KRWRJUDSKLF�LQGXVWU\� (EUSES)
$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�SKRWRFKHPLFDOV�
Document has been completely rewritten and elaborated.

,&����3XOS��SDSHU�DQG�ERDUG�LQGXVWU\�$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�XVHG�LQ�WKH�SXOS��SDSHU�DQGERDUG�LQGXVWU\�
No changes

,&����7H[WLOH�SURFHVVLQJ�LQGXVWU\�%37���%LRFLGHV�XVHG�DV�SUHVHUYDWLYHV� (EUSES)
$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�IURP�WKH�WH[WLOH�ILQLVKLQJ�LQGXVWU\�
Document has been completely rewritten and elaborated.
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,&�����3DLQWV��ODFTXHUV�DQG�YDUQLVKHG�LQGXVWU\�$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�IURP�WKH�SDLQWV��ODFTXHUV�DQGYDUQLVKHG�LQGXVWU\�
No changes

,&����2WKHUV��5XEEHU�LQGXVWU\� (EUSES)
$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�FKHPLFDOV�LQ�WKH�UXEEHU�LQGXVWU\�
Completely new ESD.

%37����	��%LRFLGHV�XVHG�DV�SUHVHUYDWLYHV�LQ�SDSHU�FRDWLQJ�DQG�ILQLVKLQJ� (EUSES)
$VVHVVPHQW�RI�WKH�HQYLURQPHQWDO�UHOHDVH�RI�ELRFLGHV�XVHG�LQ�SDSHU�FRDWLQJ�DQGILQLVKLQJ�
Completely new BPT.

%37����(PEDOPLQJ�DQG�WD[LGHUPLVW�IOXLGV� (EUSES)
$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�ELRFLGHV�LQ�WD[LGHUP\�DQG�HPEDOPLQJSURFHVVHV�
Completely new BPT.

%37���3ULYDWH�DQG�SXEOLF�KHDOWK�DUHD�GLVLQIHFWDQWV�DQG�RWKHU�ELRFLGDO�SURGXFWV�
(EUSES)
$VVHVVPHQW�RI�HQYLURQPHQWDO�UHOHDVH�RI�SULYDWH�DQG�SXEOLF�KHDOWK�DUHD�GLVLQIHFWDQWVXVHG�IRU�VDQLWDU\�SXUSRVHV�DQG�GLVLQIHFWDQWV�IRU�XVH�LQ�WKH�PHGLFDO�VHFWRU�
Completely new BPT.
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