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Rapport in het kort

Milieurisicogrenzen voor twaalf stoffen, geprioriteerd op basis van ad hoc-MTR waarden

Het RIVM heeft in dit rapport voor twaalf chemische stoffen gedegen milieurisicogrenzen afgeleid.
Deze zijn beter onderbouwd dan de tot nu toe gebruikte indicatieve (ad hoc) milieurisicogrenzen.
Op basis van de milieurisicogrenzen stelt de interdepartementale Stuurgroep Stoffen de
milieukwaliteitsnormen vast. De overheid hanteert deze normen bij de uitvoering van het nationale
stoffenbeleid en de Europese Kaderrichtlijn Water.

De twaalf chemische stoffen zijn pentabroomdifenylether, para-tert-octylfenol, benzo[b]-
fluorantheen, isodrin, 2-methyl-4,6-dinitrofenol, aniline, epichloorhydrine, 1,2-dibroomethaan,
ethinyloestradiol, broommethaan (methylbromide), 4-[dimethylbutylamino]-difenylamine (6PPD)
en 3,3’-dichloorbenzidine. Voor deze stoffen zijn tot nu toe alleen indicatieve milieurisicogrenzen
afgeleid door het RIZA en het RIVM. De indicatieve waarden van beide instituten verschilden
echter vaak meer dan een factor 10. Hierom besloot het ministerie van VROM om voor deze stoffen
gedegen milieurisicogrenzen af te laten leiden.

Bij de afleiding van de milieurisicogrenzen gebruikte het RIVM in dit rapport de meest actuele
milieuchemische en toxicologische gegevens. De afleiding gebeurde volgens de methode die is
voorgeschreven binnen het project (Inter)nationale Normen Stoffen. Dit betekent dat voor water en
sediment de methodiek van de Europese Kaderrichtlijn Water is gevolgd. Voor bodem, grondwater
en lucht zijn nationale procedures gevolgd, die deels zijn gebaseerd op de technische richtlijn bij de
Bestaande Stoffen Verordening.

Er bestaan vier verschillende milieurisicogrenzen: een verwaarloosbaar risiconiveau (VR), een
niveau waarbij geen schadelijke effecten zijn te verwachten (MTR), het maximaal acceptabele
niveau voor water-ecosystemen, specifiek voor kortdurende blootstelling (MAC,.,) en een niveau
waarbij mogelijk ernstige effecten voor ecosystemen te verwachten zijn (ERco).

Trefwoorden: milieurisicogrenzen, verwaarloosbaar risiconiveau, maximaal toelaatbaar
risiconiveau, ernstig risiconiveau
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Abstract

Environmental risk limits for twelve substances, prioritised on the basis of indicative risk
limits

The environmental risk limits derived by RIVM for twelve chemical substances, as reported here,
are better underpinned than the existing indicative environmental risk limits. Risk limits derived
here form the basis for setting environmental quality objectives by the Interdepartmental Steering
Committee on Substances. These quality objectives are used by the Dutch government to implement
national policy on substances and the European Water Framework Directive.

The twelve chemical substances concerned are pentabromo diphenyl ether, para-tert-octylphenol,
benzo[b]fluoranthene, isodrin, 2-methyl-4,6-dinitrophenol (4,6-dinitro-ortho-cresol, DNOC),
aniline, epichlorohydrin, 1,2-dibromoethane, ethinylestradiol, methyl bromide, 4-
[dimethylbutylamino]diphenylamine (6PPD) and 3,3’-dichlorobenzidine. Only indicative
environmental risk limits had been derived for these substances by RIZA and RIVM. However,
because these indicative limits differed by at least a factor of 10 for some substances, the Ministry
of VROM (Ministry of Housing, Spatial Planning and the Environment) decided to commission a
derivation of environmental risk limits for these substances that would be better underpinned.

The derivation was performed according to the methodology prescribed in the project,
‘International and national environmental quality standards for substances in the Netherlands’. Up-
to-date information on environmental chemistry and toxicology for deriving the environmental risk
limits was used. This meant following the methodology of the European Water Framework
Directive for water and sediment, and national procedures (partly based on the technical guidance
for the Existing Substances Regulation) for soil, groundwater and air.

Four environmental risk limits were distinguished in the derivation: a negligible concentration
(NC), a concentration at which no harmful effects are to be expected (MPC), the maximum
acceptable concentration for aquatic ecosystems, specifically for short-term exposure (MACe,), and
a concentration at which possible serious effects for ecosystems can be expected (SRCeo).

Key words: environmental risk limits, negligible concentration, maximum permissible
concentration, serious risk concentration
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Samenvatting

In dit rapport zijn milieurisicogrenzen afgeleid voor twaalf stoffen. Dit zijn: pentabroomdifenyl-
ether (pentaBDE), para-tert-octylfenol, benzo[b]fluorantheen, isodrin, 2-methyl-4,6-dinitrofenol
(4,6-dinitro-ortho-cresol, DNOC), aniline, epichloorhydrine, 1,2-dibroomethaan, ethinyloestradiol,
broommethaan (methylbromide), 4-[dimethylbutylamino]difenylamine (6PPD) en
3,3’-dichloorbenzidine. Voor de twaalf stoffen was al een ad hoc-MTR voorhanden. Een ad hoc-
MTR is een indicatieve milieurisicogrens, die in korte tijd wordt afgeleid, gebruikmakend van
schattingen en/of aannames waar zorgvuldig geévalueerde gegevens ontbreken. Voor de twaalf
behandelde stoffen waren ad hoc-MTRs afgeleid door zowel het RIZA als het RIVM. Omdat de
verschillen tussen de waarden die door beide instituten waren afgeleid in het algemeen boven een
factor 10 lagen, is besloten om voor deze stoffen gedegen MTR af te leiden.

De introductie van de Kaderrichtlijn Water (KRW) in 2000 en de huidige concept-dochterrichtlijn
‘Prioritaire Stoffen’ bij de KRW hebben een verandering in de normstellingsmethodiek tot gevolg
gehad. De herziene normstellingsmethodologie is geimplementeerd in het raamwerk van het project
(Inter)nationale Normen Stoffen (INS). Recent is een RIVM rapport verschenen dat de handleiding
voor de herziene normstellingsmethodiek beschrijft (Van Vlaardingen and Verbruggen, 2007). Deze
methodiek is voor de normstelling in dit rapport gebruikt. Het grootste verschil in vergelijking met
eerdere INS methodiek is dat nu tevens MTR waarden worden afgeleid die de mens beschermen.
De KRW normstelling heeft twee MTRs voor water geintroduceerd. Voor beide geldt dat een
bijdrage van een tiende deel van de humaan toxicologische risicogrens van een verbinding wordt
toegestaan. Deze methodiek is zonder wijzigingen binnen INS overgenomen. Voor het
compartiment bodem is een vergelijkbare methodologie ontwikkeld, en ook voor de andere
compartimenten (zeewater, lucht, grondwater) worden MTRs afgeleid op basis van indirecte
blootstelling van de mens.

Van de MTRy,e-waarden afgeleid in dit rapport, zijn er zes lager dan beide ad hoc-MTRs. Dit
heeft verschillende oorzaken: het gebruik van een lagere humaan toxicologische risicolimiet
(pentaBDE), het gebruik van wettelijk bindende normen (epichloorhydrine en dinitro-ortho-cresol),
limitatie tot een bijdrage aan de humaan toxicologische risicolimiet van maximaal 10% van de route
drinkwater-consumptie (1,2-dibroomethaan), nieuwe informatie op het gebied van ecotoxiciteit
(ethinyloestradiol) en een strengere berekeningsmethode om visconsumptie te incorporeren in de
MTR afleiding (3,3’-dichloorbenzidine). MTRya-waarden voor zes andere stoffen zijn hoger dan
één of beide ad hoc-MTRs (p-tert-octylfenol, benzo[b]fluorantheen, isodrin, aniline, methylbromide
en 6PPD). Vijf van deze zes MTRs zijn nu gebaseerd op ecotoxicologische gegevens. Het gegeven
dat de MTRs afgeleid in dit rapport hoger zijn, is niet eenvoudig te verklaren. Een van de
voornaamste oorzaken is dat de afleiding van het ad hoc-MTR gebruik maakt van de
gecombineerde EUSES/HUMANEX modellen (Bontje et al., 2005). Deze methode gebruikt onder
andere een andere waarde voor humane visconsumptie in vergelijking met de KRW methodiek en
verscheidene humane blootstellingsroutes terwijl de KRW methodiek alleen visconsumptie en
drinkwaterconsumptie in beschouwing neemt. Beide routes zijn in de KRW methodiek gelimiteerd
tot een 10% bijdrage aan de totale blootstelling van de mens, terwijl dit in de ad hoc methodiek
wordt vrijgelaten. Bovendien, omdat de ad hoc-MTRs, indicatieve waarden zijn, is hun afleiding
minder gedetailleerd gerapporteerd. Deze aspecten belemmeren het verklaren van de verschillen
tussen het ad hoc- en het gedegen MTR van deze stoffen.

Naast de afleiding van het MTR zijn in dit rapport ook het verwaarloosbaar risiconiveau (VR), het
ernstig risiconiveau voor ecosystemen (ERc,) en de maximaal toelaatbare concentratie voor
ecosystemen (MAC,,) afgeleid, voor de compartimenten waarvoor dit van toepassing is. Zo wordt
bijvoorbeeld het MAC,, alleen voor water afgeleid (geintroduceerd met de KRW) en wordt het
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VR, MTR en ER,, voor sediment alleen afgeleid wanneer de adsorptieconstante zwevend stof-
water (Kp, susp-water) groter is dan 1000.
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Summary

In this report, environmental risk limits (ERL) are derived for twelve substances. These twelve
substances are: pentabromo diphenyl ether (pentaBDE), para-tert-octylphenol,
benzo[b]fluoranthene, isodrin, 2-methyl-4,6-dinitrophenol (4,6-dinitro-ortho-cresol, DNOC),
aniline, epichlorohydrin, 1,2-dibromoethane, ethinylestradiol, methyl bromide,
4-[dimethylbutylamino]diphenylamine (6PPD) and 3,3’-dichlorobenzidine. For these substances,
two indicative MPCs (maximum permissible concentrations), called ad hoc-MPC, for water,
derived by two different institutes (RIZA, Institute for inland water management and waste water
treatment and RIVM, national institute for public health and the environment), were available.
Since differences between ad hoc-MPCs by the two institutes were high (generally over a factor of
10) and all of these compounds were prioritised for a thorough ERL derivation, ERL derivation of
the twelve compounds was brought together in this report.

The introduction of the Water Framework Directive (WFD) in 2000 and the current draft daughter
directive ‘Priority Substances’ of the WFD has brought about a revised guidance for the derivation
of ERLs. This guidance is implemented at the national level in the Netherlands, within the
framework of the project (Inter)National Environmental Quality Standards for Substances in the
Netherlands (INS). An RIVM report describing this guidance is recently finished and has been used
for ERL derivation in the report presented here (Van Vlaardingen and Verbruggen, 2007). The
major difference with respect to earlier INS guidance is the inclusion of MPCs that aim at
protection of human health. WFD guidance has introduced the derivation of two MPCs for water
that each allow for a contribution of one tenth to the human toxicological risk limit for a compound.
This methodology is used without further modification. For the compartment soil, a methodology
comparable to that in water has been developed, and also for the other compartments (marine water,
air, groundwater), ERLs based on indirect exposure of humans.

Of the MPCyar values derived in this report, six were lower than both ad hoc-MPCs, caused by
different reasons: the use of a lower human toxicological risk limit (pentaBDE), the use of legally
binding standards (epichlorohydrin and dinitro-ortho-cresol), limitation of drinking-water
consumption to contribute maximally 10% to the human risk limit (1,2-dibromoethane), increased
information on ecotoxicity (ethinylestradiol) and a more stringent calculation method to cover fish
consumption in MPC derivation (3,3’-dichlorobenzidine).

MPC,q¢r Values for the six other substances were higher than one or both of the ad hoc-MPC
(p-tert-octylphenol, benzo[b]fluoranthene, isodrin, aniline, methyl bromide and 6PPD). For five of
these six substances MPCs have now been derived based on ecotoxicological data. The fact that the
MPCs derived in this report are higher, can not be easily explained. One of the main reasons is that
derivation of the ad hoc-MPC makes use of the combined EUSES/HUMANEX models (Bontje et
al., 2005). The ad hoc procedure uses e.g. a different human intake rate of fishery products
compared to WFD methodology and various human exposure routes are taken into account in
HUMANEX, while WFD guidance takes only fish consumption and drinking-water into account,
both with a 10% limitation of total human exposure. Moreover, since ad hoc-MPCs are indicative
values, their derivation is documented with less detail. These aspects hamper an explanation of the
differences between the height of the MPCs for the various compounds.

Next to the derivation of the MPC, also the negligible concentration (NC), serious risk
concentration for ecosystems (SRC,,) and the maximum acceptable concentration for ecosystems
(MAC,,) were derived, for those environmental compartments for which this was applicable. E.g.
the MAC,, is only derived for water (the MAC,, is introduced as environmental risk limit by the
WEFD) and NC, MPC and SRC,, are only derived for sediment when the adsorption constant
suspended matter-water (K, susp-water) 1S higher than 1000.
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1. Introduction

1.1 Framework

1.1.1 MPC versus indicative MPC

In the Netherlands, both MPCs (MPC = maximum permissible concentration) and indicative MPCs
exist. In Dutch, the indicative MPCs are called ad hoc-MPC. The latter term will be used in the text
of this report. However, we have replaced ad hoc-MPC by ‘indicative MPC” in the title of the report
since we felt that this would be better understood by readers unfamiliar with the Dutch framework
of standard setting.

An ad hoc-MPC is derived in a relatively short period of time and only a limited number of
databases are screened for physicochemical and toxicological data. The retrieved data are used
without careful evaluation. This is different from the derivation of an MPC, for which literature on
substance properties and toxicity is searched thoroughly and evaluated carefully, making the
resulting standard more reliable. An ad hoc-MPC is derived for a substance for which an MPC has
not yet been set.

The methodology for ad hoc-MPC derivation is laid down in Hansler et al. (2006). The
methodology for MPC derivation is laid down in Van Vlaardingen and Verbruggen (2007; 2007).

1.2 Description of the underlying project

In this report, environmental risk limits are derived for twelve compounds. All twelve compounds
have been prioritised within the framework of the Dutch Emission Guideline for Air (‘Nederlandse
Emissierichtlijn Lucht’, NER) and were placed on the Dutch supplementary priority list
(‘aanvullende prioritaire stoffenlijst’).

The compounds were selected for environmental risk limit (ERL) derivation because two ad hoc-
MPCs existed for all twelve compounds and the difference between the two ad hoc-MPCs was
relatively high, i.e. exceeding a factor of 10 in several cases. The main reason that two different ad
hoc-MPCs can exist for one substance is that the former ad hoc value was derived using an older
methodology than that currently laid down in Hansler et al. (2006).
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1.3 Selection of substances

Table 1. Overview of compounds selected for this project.

NL Priority nr. | Compound name as on Dutch Compound name used | EU-RAR? | Type of INS® | WFD®
priority list in this study risk limits priority
GROUP 1
27 pentabroomdifenylether pentaBDE finalised | ad hoc Y
90 para-tert-octylphenol p-tert-octylphenol draft® ad hoc Y
110 benzo[b]fluorantheen benzo[b]fluoranthene draft® ad hoc Y
135 isodrin isodrin na. ad hoc N
147 2-methyl-4,6-dinitrofenol DNOC na MPC", NC' N
162 aniline aniline finalised | ad hoc N
GROUP 2
56 chloormethoxyoxiraan epichlorohydrin n.a’ ad hoc N
57 1,2-dibroomethaan 1,2-dibromoethane n.a.? ad hoc N
152 ethinylestradiol ethinylestradiol na. ad hoc N
172 broommethaan methyl bromide n.a’ ad hoc N
192 4-[dimethylbutylamino]difenylamine | 6PPD n.a.’ ad hoc N
205 3,3’-dichloorbenzidine 3,3"-dichlorobenzidine | n.a.® ad hoc N

n.a. = not available.

®European union-risk assessment report.

®INS = International and national environmental quality standards for substances in the Netherlands. In Dutch: (Inter)nationale Normen
Stoffen)

‘WFD = water framework directive.

4 targeted environmental risk assessment is available.

°a draft EU-RAR for coal tar pitch (PCTHT) is available, in which PNECs (predicted no effect concentrations) are derived for individual
PAHSs (polycyclic aromatic hydrocarbons), amongst which benzo[b]fluoranthene.

"o IUCLID (international uniform chemical information database) dataset available.

9IUCLID dataset available.

"MPC = maximum permissible concentration.

'NC = negligible concentration.

Table 1 shows the twelve compounds that were selected for this project. Compounds have been
assigned to two groups, based on data availability: compounds for which data and/or environmental
quality standards (EQSs) have been or are currently being generated in other frameworks (Group 1)
and those compounds for which only an ad hoc MPC is available (Group 2), see also Chapter 3. The
compounds are listed by order of their priority number as given in the Dutch supplementary priority
list (‘aanvullende prioritaire stoffenlijst’). The order of substances in Table 1 is maintained in all
sections throughout this report. Table 1 shows substance name, status in EU-existing substances
framework (Council Regulation (EEC) 793/93, column labelled ‘EU-RAR’), the status under the
Water Framework Directive (WFD; European Parliament and Council Directive 2000/60/EC,
column labelled “WFD priority’) and the type of MPC currently available at the Dutch national
level (INS framework, INS = (Inter)national environmental quality standards for substances in the
Netherlands). For the latter category, there are two possibilities: either an ad hoc MPC or an MPC
has been derived, as has been outlined in section 1.1.1. Chapter 2 gives detailed information on
identification and physico-chemical properties of the selected substances.
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1.4 Guidance followed for this project

1.4.1 INS guidance - characteristics of updated guidance

The ERL derivations in this report have in principle been performed using the most recent update of
INS guidance (Van Vlaardingen and Verbruggen, 2007). Whether or not a complete ERL derivation
is performed according to INS guidance is dependent on possible ongoing compound evaluations in
other European regulatory frameworks: existing substances (see section 1.4.3) and the WFD (see
section 1.4.4).

The updated INS guidance is in accordance with the guidance by Lepper (2005), which forms part
of a draft daughter Directive (COM (2006) 397; EC, 2006a) of the WFD (2000/60/EC; EC, 2000),
and the ‘Technical Guidance Document (TGD) on Risk Assessment in support of Commission
Directive 93/67/EEC on Risk Assessment for new notified substances, Commission Regulation
(EC) No 1488/94 on Risk Assessment for existing substances and Directive 98/8/EC of the
European Parliament and of the Council concerning the placing of biocidal products on the market’
(EC-JRC, 2003). The most important characteristics of the current guidance will be shortly
highlighted below.

—  WFD guidance applies to the derivation of MPC and consequently NC (negligible
concentration), for water, groundwater and sediment. MPC and NC derivation for water and
sediment are performed for both the freshwater and marine compartment.

— Guidance for derivation of the MPC for soil follows the EU-TGD.

— Two MPCs based on ecotoxicological data are derived for the water compartment. These are
(1) the MPCeco, water, Which is based on ecotoxicological data and (2) the MPCgp, water (MPC
accounting for secondary poisoning), which is derived only in case secondary poisoning in the
environment is thought to be of concern.

—  WEFD guidance introduces two new MPC values for water that are based on a human
toxicological risk limit (TLy, = threshold limit for human health), which might be an ADI
(acceptable daily intake) or TDI (tolerable daily intake), etc. Discerned are (1) the
MPCh food, waters Which 1s the concentration in water that should protect humans against adverse
effects from the substance via fish and other seafood consumption; (2) the MPCgy, water 1S the
concentration in water that should protect humans against adverse effects of the substance by
intake of drinking-water. Note that each of these two MPCs are allowed to contribute only 10%
to the TL,. See also section 1.4.2.

— Finally, for the water compartment, the lowest MPC value is selected. It is important to note
that MPC and NC derivation now integrates both ecotoxicological data and a human
toxicological threshold value. The height of the final environmental risk limit can be
determined by either one of these protection objectives.

—  WEFD guidance departs from the viewpoint that laboratory toxicity tests contain suspended
matter in such concentrations, that results based on laboratory tests are comparable to outdoor
surface waters. In other words: each outcome of an ERL derivation for water will now result in
a total concentration. A recalculation from a dissolved to a total concentration is thus no longer
performed within INS framework.

N.B. This is different from the former Dutch approach, in which each outcome of a laboratory
test was considered to represent a dissolved concentration. This concentration could then be
recalculated to a total concentration using standard characteristics for surface water and
suspended matter.
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1.4.2 Environmental risk limits protecting humans via indirect exposure

An ERL, as used in the Netherlands, is a concentration in an environmental compartment. The ERL
should protect both the ecosystem and humans. Note however, that there are different levels of
protection, from negligible risk to serious risk. In this report we also derive environmental risk
limits that are aimed at protecting human health, following national (Dutch) guidance. These risk
limits will be derived for the environmental compartments: soil, water, groundwater, sediment and
air and are expressed as MPChyman, comp, With ‘comp’ expressing the environmental compartment for
which the risk limit is representing a concentration (€.g. MPChyman, water 0T MPChuman, soil, €tc.). Note
that environmental risk limits aimed at protecting humans (MPChpyman, comp) should not be confused
with toxicological risk limits for humans (MPChyman). The ERLs derived here are still expressed as a
concentration in an environmental compartment, while the MPCpyman 1s a standard expressed in mg
per kg human bodyweight per day.

With the introduction of the WFD and the technical guidance prepared by the Fraunhofer Institute
(FHI) into the INS framework, derivation of ERLs covering human exposure was integrated into the
derivation of the MPC. The renewed INS guidance describes this methodology, as well as
derivation of MPChyman, comp Values for the other environmental compartments (Van Vlaardingen
and Verbruggen, 2007).

1.4.3 EXxisting substances

In 1993 the Council of the European Communities adopted Council Regulation (EEC) 793/93 or the
‘Existing Substances Regulation’ (ESR), thereby introducing a comprehensive framework for the
evaluation and control of ‘existing’ chemical substances. This is a legal instrument that was
proposed by European Commission upon approval of the Fourth Community Action Programme on
the Environment (1987-1992) by the Council.

The Commission, in consultation with member states has drawn up priority lists for substances that
are to be evaluated for both human and environmental risks. For a given prioritised compound, this
process has resulted or will result in a European Union Risk Assessment Report (EU RAR) at step 3
of the regulation. In the environmental section of an EU RAR, ecotoxicological environmental risk
limits are derived for each environmental compartment, which are called ‘predicted no effect
concentrations’ (PNEC). A PNEC is comparable to the maximum permissible concentration (MPC).
For the human-toxicological risk assessment no PNECs are derived for the environmental
compartment. Instead of that a human-toxicological threshold value for the daily intake of the
substance is used in the risk assessment to evaluate whether or not the combined exposure from
several routes exceeds this threshold value. In the updated INS guidance (Van Vlaardingen and
Verbruggen, 2007) it is indicated how the data presented in the EU RARs are converted to
environmental risk limits for each compartment.

At present the Ministry of Housing, Spatial Planning and the Environment (VROM) has the policy
to take over PNEC values from an EU-RAR for an existing substance when these PNECs have
already been or are being derived at the time the Ministry seeks advice (that is, requests for an MPC
to be derived) for that substance. In principle, an additional literature search is thus not performed.

1.4.4 WED fact sheets

At present, there is a list of 33 priority hazardous substances for which EQS have been derived,
reported in so-called ‘Substance Data Sheets’. EQS derivation was performed according to a
guidance which is still under development, prepared by the Fraunhofer Institute (Lepper, 2005).
Both the guidance and the data sheets are now part of a proposal for a (daughter) Directive (COM
(2006) 397; EC, 2006a) amending the WFD (2000/60/EC; EC, 2000). Once adopted, this guidance
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and hence the derived EQSs, will be binding for al EU member states. For ERL derivation in the
Netherlands, this means that the EQSs for WFD prioritised compounds (as derived in the WFD fact
sheets) have to be taken over.

For three compounds subject to this report a WFD fact sheet exists: pentaBDE, p-tert-octylphenol
and benzo[b]fluoranthene. Moreover, EU-RARSs are available these compounds: a finalised EU-
RAR for pentaBDE, and draft EU-RARSs for p-tert-octylphenol and benzo[b]fluoranthene. The fact
sheets for pentaBDE and p-tert-octylphenol are based on data from the EU-RARs. For these two
compounds, we have closely followed the EQS derivation of the fact sheets. However, for
pentaBDE, a modification is proposed, which leads to ERLs that differ than the proposed EQS
values of the WFD fact sheets.

In the WFD fact sheet for benzo[b]fluoranthene, an interim group standard for
benzo[b]fluoranthene and benzo[k]fluoranthene is proposed. In the WFD fact sheet, use of the data
in the final EU-RAR on ‘coal tar pitch — high temperature fraction” (PCTHT) is proposed, when
these data become available. A draft version of the EU-RAR on PCTHT was available for the ERL
derivation reported here. Since the EU-RAR is nearly finalised and no changes are expected in the
ecotoxicological and human health part of this draft version we have decided to derive ERLs for
benzo[b]fluoranthene based on this draft EU-RAR.

In the section presenting final ERL proposals (Chapter 9), we will also present the EQS proposals
from the WFD fact sheets in a separate table.
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2. Substance identification, physico-chemical properties
and use
2.1 PentaBDE

2.1.1 Identity
Br

Br Br

Figure 1. Structural formula of pentaBDE (example component is pentaBDE99 or
2,2’,4,4° 5-pentabromodiphenyl ether).

Table 2. Identification of pentaBDE.

Parameter Name or nr. Source
Chemical name diphenyl ether, pentabromo derivative EC, 2001
Common/trivial/other name pentaBDE EC, 2001
CAS nr. 32534-81-9 EC, 2001
EC nr. 251-084-2

SMILES code Brc1cc(c(cc10c2c(cc(cc2)Br)Br)Br)Br

INS priority nr. 27

Commercially available pentabromo diphenyl ether (pentaBDE) is not a pure substance but is a
mixture of congeners. The name pentabromo diphenyl ether denotes the main component of the
mixture. The actual composition of commercially available pentaBDE varies between
manufacturers, but in the EU-RAR information available for one mix was found to be comparable
to all mixes. DE-71, Bromkal 70 and Satyex 115 were found to be representative commercial mixes
of pentaBDE, although details of the percentage content of the different isomers are not available.
The commercial products Bromkal 70 and Saytex 115 are no longer in production or supplied to the
EU.

Generally, the mixes of PBDE contain pentaBDE (CAS 32534-81-9, 50-62% w/w) and tetrabromo
diphenyl ether (CAS 40088-47-9, 24-38% w/w). Additionally, each group of congeners will exhibit
a number of isomeric forms, although it is not clear which, or in what proportion, and whether this
will alter depending on the supplier/manufacturing process. Impurities comprise, where stated,
some or all of the following: tribromo diphenyl ether (CAS 49690-94-0, 0-1% w/w), hexabromo
diphenyl ether (CAS 36483-60-0, 4-12% w/w), heptabromo diphenyl ether (CAS 68928-80-3,
trace).

Source: EC (2001).

2.1.2  Physico-chemical properties

Physico-chemical properties are shown in Table 3. Bold values indicate values used in calculations.
The choices for these selections were made in the EU-RAR and the WFD datasheet for pentaBDE.
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Table 3. Selected physico-chemical properties of pentaBDE. Bold values indicate values used in
calculations.

Parameter Unit Value Remark Reference
Molecular weight [g.mol] 564.69 70.8% bromine by weight EC, 2001
Water solubility [mg.L‘1] 0.0133 commercial product with EC, 2001
0.0024 for pentaBDEs and EC, 2001
0.0109 for tetraBDEs EC, 2001
7.86x10° at 25°C; estimated from log Ko’ US EPA, 2004
0.0107 estimated using fragment method US EPA, 2004
pKa [-] n.a. does not dissociate
log Kow [-] 6.57 generator column method; 25°C° EC, 2001
7.88 calculated® EC, 2001
6.46 — 6.97 measured; HPLC method EC, 2001
log Koc [-] 5.42 QSAR' for predominantly hydrophobics Anonymus, 2004; EC, 2001
(TGD) using log Kqw = 6.57
5.33-5.75 QSAR for predominantly hydrophobics Anonymus, 2004; EC, 2001
(TGD)
using log K,y range of 6.46 — 6.97
Vapour pressure [Pa] 4.69x10° at 21°C; determined with spinning rotor EC, 2001
gauge
3.3x10° at 25°C; modified Grain method EC, 2001
2.9-7.3x10° at 25°C; GC technique EC, 2001
Melting point [°C] -7--3° EC, 2001
Boiling point [°C] n.r. decomposes at >200°C (commercial EC, 2001
product)®
Henry’s law constant | [Pa.m®.mol"] | 0.12 at 25°C bond method US EPA, 2004
0.36 at 25°C group method US EPA, 2004
23.4 at 25°C P,/S,, estimate EPI Suite US EPA, 2004

n.r. = not reported, n.a. = not applicable.

Estimated from log Kow, With log Ko, = 7.66. No melting point equation used.

*The study of MacGregor and Nixon (1997) is elaborated upon in the EU-RAR of pentaBDE. This log K, is used for the risk
assessment.

°EU-RAR reports that theoretical basis for the calculated value or the original evidence have not been evaluated.

dOriginal reports have not been submitted. Therefore, validity of data could not be checked.

°The EU-RAR reports that no boiling point is available, but that it decomposes in the temperature range 200-300°C. Moreover, since the
commercial substance is a mixture, the EU-RAR postulates that pentaBDEs are expected to exhibit a wide temperature range for
decomposition. This particular physico-chemical parameter is found not really applicable to this type of substance (WHO, 1994).

'QSAR = quantitative structure activity relationship.

It should be noticed that log K, values for individual PBDE congeners 47, 85, 99, 100, 153, and
154 (tetra- to hexaBDEs), which can be found in commercial pentabromo diphenyl ether,
determined with the slow-stirring method range from 6.81 to 7.90 (Brackevelt et al., 2003). This is
considerably higher than the value determined for the commercial mixture of 6.57. In this study the
tribromo diphenyl ether congeners 17 and 28 had lower log K, values of 5.74 and 5.94. Similarly,
the vapour pressure of individual congeners 47, 99, 85, and 138 (tetra- to hexaBDEs), determined
with the gas chromatographic method, range from 2.19x107 to 1.51x10°° Pa (Tittlemier and Tomy,
2001), which is lower than the value determined for the commercial mixture of 4.69x10° Pa. The
tribromo diphenyl ether congener 28 had a higher vapour pressure of 1.77x10™* Pa. Thus, it seems
that with the methods used for the studies selected in the EU RAR the values for these parameters
are strongly influenced by the small amount of tribromo diphenyl ether congeners.

2.1.3 Behaviour
Information on behaviour of pentaBDE is cited from the EU-RAR for pentaBDE (EC, 2001).

‘PentaBDE may volatize or leach from polymer matrixes during the lifetime of an article. Losses of
foam particles containing the substance may also occur. However, pentaBDE has a very low vapour
pressure, and, therefore, losses from polyurethane foam due to volatilisation is expected to be low.
Given that the major use of pentaBDE is in foam for furniture, seating and automobile use, leaching
potential from the foam is expected to be low, because it is unlikely that the foam cushioning will
be washed.
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Release of particulate waste from weathering, wear, etc., during the service life of the product is
also expected to be low. Release to the environment could occur at the end of the articles’ services
life during disposal operations. It is probable that most polyurethane foam for furniture use ends up
in landfills or incineration installations. The amount of pentaBDE disposed of each year is
estimated to be 1,036 tonnes/year in the whole EU. An overview of estimated releases of pentaBDE
from various sources, can be found in the RAR for pentaBDE.” (EC, 2001)

2.1.4 Use
Information on use of pentaBDE is cited from the EU-RAR for pentaBDE (EC, 2001).

‘Production of pentaBDE ceased in the EU in 1997. The annual world-wide production of all
polybrominated diphenyl ethers was approximately 40,000 tonnes/year, which was broken down as:
30,000 tonnes of decabromo diphenyl ether, 6,000 tonnes of octabromo diphenyl ether and 4,000
tonnes of pentabromo diphenyl ether. These global figures were published in 1994, but the EU-
RAR did not report for which year these data were reported.

The combined import and production figure for the EU of all polybrominated diphenyl ethers was
11,000 tonnes/year in 1989. Assuming that pentaBDE accounts for 10% of the total EU usage of
polybrominated diphenyl ethers, it can be estimated that around 1,100 tonnes of pentaBDE are used
each year in the EU. In the Netherlands, around 350 tonnes/year of pentaBDE were thought to be
used as a flame retardant. The level of use of pentaBDE in the EU at the time of creation of the
RAR of pentaBDEs was determined to be around 100-125 tonnes/year, with a similar amount being
estimated to be imported into the EU in finished goods. PentaBDE was produced in the EU by the
direct bromination of diphenyl ether using a Friedel-Crafts catalyst.

PentaBDE is a flame retardant of the additive type, meaning that it is physically combined with the
material being treated instead of chemically combined. This has as consequence that the flame
retardant may diffuse out of the treated material to some extent. The amount of flame retardant used
depends on a number of factors, but typically the flame retardants are added at concentrations
between 5 and 30% by weight.

The production of pentaBDE was ceased in the EU in 1997. No data are available for emission from
polyurethane foam production. Major use of pentaBDE appears to be as a flame retardant additive
in flexible polyurethane foam for furniture and upholstery. Other reported uses are flame retardant
additive in epoxy resins, in phenolic resins, in unsaturated polyesters and in textiles.” (EC, 2001)

2.2 p-tert-octylphenol

N.B. Data for p-tert-octylphenol in this report are cited from Anonymus (2005a) and Brooke et al.
(2005). Some physicochemical data were added for comparison.

2.2.1 Ildentity
OH

Figure 2. Structural formula of p-tert-octylphenol.
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Table 4. Identification of p-tert-octylphenol.

Parameter Name or nr. Source
Chemical name 4-tert(iary)-octylphenol (IUPAC?®) Brooke et al., 2005
Common/trivial/other name octylphenol, p-tert-octylphenol, 4-(1,1,3,3-Tetramethylbutyl)phenol Brooke et al., 2005
(EINECS),
p-(1,1,3,3-tetramethylbutyl)phenol
CAS nr. 140-66-9 Brooke et al., 2005
EC nr. 205-426-2 Brooke et al., 2005
SMILES code Oc(cce(c1)C(CC(C)(C)C)(C)C)ct Brooke et al., 2005
INS priority nr. 90

®International union of pure and applied chemistry.

The data presented in this section and the data used for ERL derivation relate to the structure
presented above (Figure 2). The presented molecule is the only isomer currently available
commercially in Europe. However, it should be noted that iso-octylphenol (Figure 3; CAS nr.
11081-15-5) is also considered to be a high production volume chemical by the European
Chemicals Bureau (ECB), and it has been prioritised by OSPAR (Oslo-Paris convention), although
it is no longer used commercially. Other different para-octylphenol isomers exist, but Brooke et al.
(2005) state that marketing of these substances in Europe has ceased.

OH

Figure 3. Structural formula of iso-octylphenol, CAS no. 11081-15-5.

2.2.2

Table 5. Physico-chemical properties of p-tert-octylphenol. Bold values indicate values used in
calculations.

Physico-chemical properties

Parameter Unit Value Remark Reference

Molecular weight [g.mol] 206.33 Brooke et al., 2005

Water solubility [mg.L"] 5 25°C Anonymus (2005a)
12.6 20.5°C Anonymus (2005a)
19 Brooke et al., 2005
32 Calculated (fragment method) US EPA, 2004
5.6 Calculated (from log Koy : 5.28) US EPA, 2004

pKa [-] 10.33 at 25°C Brooke et al., 2005

log Kow [-] 3.96 Anonymus (2005a)
4.12 OECD? shake flask Brooke et al., 2005
4.5 Anonymus (2005a)
5.3 Anonymus (2005a)
5.28 calculated US EPA, 2004
5.16 calculated BioByte, 2006

log Ko [-] 3.43 estimated from log Kow Brooke et al., 2005
4.3 Anonymus (2005a)
4.19 calculated US EPA, 2004

Vapour pressure [Pa] 0.064 Anonymus (2005a)
0.21 Brooke et al., 2005
0.076 calculated (modified Grain method; melting US EPA, 2004

point used)

Melting point [°C] 80.5 mean of available range Brooke et al., 2005

Boiling point [°C] 281.5 mean of available values and ranges Brooke et al., 2005

Henry’s law constant | [Pa.m’.mol"] | 0.52 measured, 25°C Brooke et al., 2005
0.699 20°C Anonymus (2005a)
0.456 calculated (bond contribution method) US EPA, 2004
0.698 calculated (group contribution method) US EPA, 2004

®Organisation for economic co-operation and development.
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2.2.3 Behaviour

All information in this section is cited from Brooke et al. (2005).

Based on the Henry’s law constant of 0.52 Pa.m3.mol'1, a Kgir-water 0 2.1% 10°* m>m™ is calculated,
indicating that volatilisation of p-tert-octylphenol from water is negligible. Atmospheric
degradation will occur rapidly by hydroxyl radicals, a half-life of 0.25 days is estimated under
assumption of 12 hours daylight and 1.5x10° radicals.cm™. Hydrolysis is thought to be of minor
importance, although not supported by experimental evidence. Photolysis might play a role as an
abiotic degradation route although experimental evidence is lacking and this degradation route is
not further detailed.

p-tert-Octylphenol is not readily biodegradable. Degradation in river water microcosms was
observed, with half-life values of 7 to 50 days. A study with seawater showed a half-life of 30-60
days. In an experiment with anaerobically incubated sediments no degradation was observed.
Aerobically incubated marine sediments revealed complete removal of p-tert-octylphenol after 70
days, while no degradation occurred under anaerobic conditions. No experimental data on
degradation of p-tert-octylphenol in soil were retrieved.

Few experimental data on adsorption are discussed. Results from batch adsorption studies with river
sediment showed Kq values of 6000 - 7000 L kg™, with Ko values of 3500 — 18000 L.kg™.

2.2.4 Use

The use of p-tert-octylphenol in Europe in 2001 consisted for 98% of production of phenol-
formaldehyde resins (‘phenolic resins’ also known as Bakelite) and for the remaining 2% of the
production of octylphenol ethoxylates and derivatives. The phenolic resins produced using p-tert-
octylphenol are further processed in:

— rubber compounding for tyres (accounting for up to 98% of total use);

— electrical insulating varnishes;

— printing inks;

— ethoxylated resins;

— minor uses like resins in foundry industry and paints used in marine applications.

The use of octylphenol ethoxylates is of less quantitative importance compared to phenolic resins.
Main uses of ethoxylated octylphenols are: emulsion polymerisation, textile and leather auxiliaries,
formulations of pesticides and veterinary medicines, water-based paints and production of
octylphenol ether sulphates. Many minor uses of ethoxylates are also known, individual uses are
generally fractions of tonnes (on a yearly basis).

2.2.5 Endocrine disruptive properties

p-tert-Octylphenol may elicit endocrine mediated responses. Because of its structural similarity
with natural hormones, p-tert-octylphenol has affinity for certain hormone receptor sites and may
therefore interfere and/or compete with the role of the endogenous hormones (hormone mimicking
effects). p-tert-Octylphenol is able to bind to the estrogen receptor but it is also able to displace
androgen from the androgen-receptor.

There are other possible modes of action that may lead to interference with the endocrine system,
together termed non receptor mediated endocrine disruption. The latter type of effects are identified
at the ‘biochemical level’, an example of which is disruption of cytochrome P450 enzymes, which
effects steroid genesis, which may eventually lead to effects on the endocrine system. The above
text is based on Anonymus (2005a).

Brooke et al. (2005) give an extensive overview of studies with p-tert-octylphenol that have
focused on endocrine related effects in various organisms (amphibians, fish, crustaceans, molluscs)
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and test systems, both in vivo and in vitro. We subscribe their point of view on the hierarchy of
relevance of test methods to measure endocrine-mediated responses, which was adopted from the
OECD. Longer term in vivo studies considering effects on reproduction and/or development are
more important than short term in vivo studies, which are generally of greater relevance than in
Vitro assays.

Brooke et al. have also focused on ‘relevant endpoints for the detection of population-community
effects’ in line with a CSTEE (scientific committee on toxicity, ecotoxicity and the environment)
opinion (CSTEE, 1999). This point of view corresponds with the strategy that has been followed
within the INS framework. In short: only studies that show endocrine mediated effects to be related
to endpoints that might result in effects at the population level (e.g. reproduction, mortality, growth,
teratogenicity) for the test species considered, are relevant for direct use in ERL derivation. Studies
resulting in other endpoints: biochemical parameters such as vitellogenin levels, changes in
gonadosomatic index, or histopathological changes, etc., of which the direct relevance at the
population level is not clear, are considered, but not primarily used for ERL derivation. These two
types of studies are assessed separately. Only if the evidence from the latter type of studies is strong
enough to support the hypothesis that the ERL derived on the basis of ‘classical’ endpoints is not
protective for effects at the population level induced by endocrine mediated effects, is an
adjustment of the ERL reconsidered.

2.3 Benzo[b]fluoranthene

2.3.1 ldentity

Figure 4. Structural formula of benzo[b]fluoranthene.

Benzo[b]fluoranthene belongs to the class of compounds called ‘polycyclic aromatic hydrocarbons’
or ‘polynuclear aromatic hydrocarbons’ (PAH). The compounds generally designated as PAH
consist entirely of carbon and hydrogen and do not possess substituted groups. PAHs are relatively
stable compounds, although they can be degraded and metabolised. Carbon atoms are structured
into rings of six (sometimes five) atoms and these rings are fused by sharing one carbon-carbon
bond. PAH molecules are flat, i.e. all carbon and attached hydrogen atoms lie in the same plane.
The double bonds between carbon atoms as drawn in the molecular structure bring about the
presence of m-electrons that are located in orbits above and below the molecule, but in the same
plane. The nature of an aromatic system is that is possesses resonance structures, meaning that the
n-electrons have the possibility to freely move from one carbon-carbon bond to the next, while the
molecule remains its integrity.
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Table 6. Identification of benzo[b]fluoranthene.

Name or nr. Source
benzo[blfluoranthene

benzo(e)acephenanthrylene, 3,4-Benz(e)acephenanthrylene, 2,3-
Benzfluoranthene, 3,4-Benzfluoranthene, 2,3-Benzofluoranthene,

3,4-Benzofluoranthene, | Benzo(e)fluoranthene, B(b)F

Parameter
Chemical name
Common/trivial/other name

ECB, 2005, IARC, 1983

CAS nr. 205-99-2 EC, 2006b
EC nr. 205-911-9 ECB, 2005
SMILES code c12cccecice3cdccececcdc5e3c2eech
INS priority nr. 110

2.3.2 Physico-chemical properties

Table 7. Physico-chemical properties of benzo[b]fluoranthene. Bold values indicate values used

in calculations.

Parameter Unit Value Remark Reference
Molecular weight [g.mol] 252.32 Anonymus, 2005¢c
Water solubility [mg.L] 0.00128 Generator column method EC, 2006b
0.00109 Generator column method De Maagd et al., 1998
0.0015 Generator column method Wise et al., 1981
0.0020 Fragment method US EPA, 2004
0.013 Calculated from log Kew and Mp US EPA, 2004
pKa [-] n.a. EC, 2006b
log Kow [-] 6.12 BioByte, 2006
6.11 Fragment method US EPA, 2004
log Ko [-] 5.91 Karickhoff equation and log Ko = 6.12 EC, 2006b
Vapour pressure [Pa] 3.3x10° 25°C; estimated using EPIWIN EC, 2006b
Melting point [°C] 168.3 EC, 2006b
Boiling point [°C] 481 EC, 2006b
Henry’s law constant [Pa.m®mol™ | 0.051 20°C; method: gas stripping Ten Hulscher et al., 1992;
EC, 2006b
0.082 Bond contribution method US EPA, 2004
0.021 Group contribution method US EPA, 2004

n.a. = not applicable.

2.3.3 Behaviour

The text in this section is cited from EC (EC, 2006b).
‘PAH are chemically stable, with no functional groups that results in hydrolysis. Under
environmental conditions, therefore, hydrolysis does not contribute to the degradation of PAH. The
main abiotic transformation is photochemical decomposition, which in natural water takes place
only in the upper few centimetres of the aqueous phase. The results from standard tests for
biodegradation in water show that PAH with up to four aromatic rings are biodegradable under
aerobic conditions but that the biodegradation rate of PAH with more aromatic rings is very low.
Although the biodegradation pathway of the different PAHs is very similar their biodegradation
rates differ considerably. In general the biodegradation rate decreases with increasing number of

aromatic rings.

Biodegradation is the major mechanism for removal of PAH from soil, although PAHs with fewer
than four aromatic rings may also be removed by volatilization and photolysis. Many different
species of bacteria (both Gram-negative and Gram-positive), fungi, yeasts and algae are known to
degrade PAHs of which bacteria are generally assumed to be the most important group of soil
micro-organisms contributing in the biodegradation of PAHs in soils. Fungi may play a significant

role in PAH degradation in the top soil.

Like for the aquatic environment, there is a relationship between PAH environmental persistence
and increasing number of benzene rings which is consistent with the results of various studies
correlating environmental biodegradation rates and PAH molecule size, probably due to changes in
the aqueous solubility, bioavailability and structural stability of PAHs through the compound group.
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For a five ring PAH like benzo[b]fluoranthene, a range of half-life values of 45-125 days is given.’
2.3.4 Use

PAHs originate from fossil fuels, like crude oil and coal. They are re-emitted into the environment
by both biogenic and anthropogenic processes using these resources, in all versatility: vulcano-
eruptions, forest fires, extraction of oil and oil refining industry, wood preservation, smoking of
cigarettes, exhaust fume of petrol engines, etc.. PAH can also be formed during incomplete
combustion of organic material (wood, fuel), via pyrolysis and pyrosynthesis. PAHs are used as
intermediates in production of plastics, plasticisers, pigments, dyes, pesticides, etc.

2.3.5 Carcinogenicity

Benzo[b]fluoranthene is genotoxic. Exposure of rats to benzo[b]fluoranthene by lung implantation
resulted in tumour formation, as did intraperitoneal exposure of newborn mice. Skin painting and
initiation/promotion studies in mice were positive. DNA adducts were detected in vitro and in vivo.
(WHO, 1998)

BDbF is a potential human carcinogen, it is categorised as a class 2B carcinogen in the International
Agency for Research on Cancer (IARC) monograph (IARC, 1983).

2.4 Isodrin
2.4.1 ldentity
Cl cl

Cl
Cl
Cl Cl

Figure 5. Structural formula of isodrin (source: ECB, 2005).

Table 8. Identification of isodrin.

Parameter Name or nr. Source

Chemical name (10,40,4apB,5B,8B8aB)-1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a- ECB, 2005
hexahydro-1,4:5,8-dimethanonaphthalene

Common/trivial/other name isodrin

CAS nr. 465-73-6

EC nr. 207-366-2 ECB, 2005

SMILES code C(=C(C(C1(CICI)(C(C(C=CC23)C2)C34)ChCl(C14CICI

INS priority nr. 135

2.4.2  Physico-chemical properties

EPI Suite (US EPA, 2004) returns a match on CAS nr. for isodrin and generates estimated values
for physico-chemical parameters for isodrin. Bioloom (BioByte, 2006) does not contain data on
isodrin upon CAS nr. entry. The smiles code for isodrin is equal to that of its stereoisomer aldrin.
Therefore, upon entry of the SMILES code for isodrin, Bioloom returns physico-chemical
parameter estimates for aldrin. Since aldrin and isodrin are structurally closely related, it was
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decided to tabulate log K,y and log K, estimates for aldrin in Table 9 (values for aldrin are marked

with a * symbol).

Table 9. Physico-chemical properties of isodrin. Bold values indicate values used in

calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol™] 364.92 MDL Information Systems,
1997
Water solubility [mg.L] 8.67x10° Calculated; for 25°C; from log Kow=4.68 US EPA, 2004
2.40x10° Calculated fragment method US EPA, 2004
1.42x10” Calculated Anonymus, 2005¢
pKa [ n.a.
IOg Kow [']
3.01* Considered unreliable (Bioloom) BioByte, 2006
5.62* unknown Garten and Trabalka, 1983
5.66* Shake flask Geyer et al., 1984
5.74* Measured; HPLC method Finizio et al., 1997
6.50* Measured, slow stirring BioByte, 2006, De Bruijn et
al., 1989
6.75 Calculated; KOWWIN v1.67 US EPA, 2004
7.40* Determined using TLC Briggs, 1981
log Koc [-] 5.02 Calculated, PCKOCWIN v1.66 US EPA, 2004
4.68* Recalculated from exp. log Kom Briggs, 1981
Vapour pressure [Pa] 5.89x10° Calculated, at 25°C; MPBPWIN v1.41 US EPA, 2004
Melting point [°C] 120.88 Calculated; MPBPWIN v1.41 US EPA, 2004
240 Anonymus, 2005¢c
Boiling point [°C] 329.86 Calculated; MPBPWIN v1.41 US EPA, 2004
Henry’s law constant | [Pa.m’.mol”] 39.2 Calculated; Henrywin v3.10 US EPA, 2004
247 Calculated; P./Sw US EPA, 2004

n.a. = not applicable.
* = value determined for aldrin.

Isodrin is not and has not been registered in authorised plant protection products in the Netherlands

2.4.3 Use
(CTB, 2005a).
2.5 DNOC
2.5.1 Identity
O,N NO,
HO
CH,

Figure 6. Structural formula of DNOC.
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Table 10. Identification of DNOC.

Parameter Name or nr. Source
Chemical name 2-methyl-4,6-dinitrophenol ECB, 2005
Common/trivial/other name 4,6-dinitro-o-cresol, DNOC ECB, 2005
CAS nr. 534-52-1

EC nr. 208-601-1 ECB, 2005
SMILES code 0=N(=0)c(cc(N(=0)=0)c(0)c1C)c1

INS priority nr.

147

2.5.2  Physico-chemical properties
Table 11. Physico-chemical properties of DNOC. Bold values indicate values used in
calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol] 198.14 US EPA, 2004
Water solubility [mg.L 130° >99%; at 15°C Luttik and Linders, 1990
198° 20°C;experimental Anonymus, 2005c
pKa [-] 4.31 21°C, experimental BioByte, 2006
4.48 20°C Tomlin, 2002
log Kow [-] 2.13 Measured (MlogP) BioByte, 2006; Physprop
2.39 Luttik and Linders, 1990
log Koc [-] 2.77° adsorbent is solids from municipal Dobbs et al., 1989
wastewater plant, % o.c. not reported
1.54 sand soil; pH 4.4; 3.3% o.m.; '/, = 1.33; Luttik and Linders, 1990
uncorrected for pH
1.97 peat soil; pH 5.5; 25.7% o.m.; 1, =1.04; Luttik and Linders, 1990
uncorrected for pH
1.95-2.80 see Table 12 Jafvert, 1990
2.57° muck soil; Kq at pH 3.0; 49.5% o.c; Sheng et al., 2001
uncorrected for pH
2.78 Calculated US EPA, 2004
Vapour pressure [Pa] 8.65x10°¢ 25°C Luttik and Linders, 1990
6.92x10°° 25°C Luttik and Linders, 1990
Melting point [°C] 86 Luttik and Linders, 1990
Boiling point [°C] 312 Luttik and Linders, 1990
Henry’s law constant | [Pa.m®.mol”] | 5.66x10° at 20°C; calculated from experimental S,, this report
and P, from Luttik and Linders (1990)

n.r. = not reported, n.a. = not applicable.
2Selected value is 176.6 mg.L", which is the geometric mean of 130 mg.L™" at 15°C and 198 mg.L™" at 20°C, after recalculation to 20°C
using the Arrhenius equation (E, of 2.7x10* J.mol™).
®Because of the nature of the adsorbent and the missing value for organic carbon content, this K value is deemed less useful.
°Sorption was well described by a Langmuir sorption isotherm, with a K, of 1700 L.mmol™. In the linear part of the isotherm, up to
concentrations of approx 0.1 uM (~20 pg.L™") aqueous and < 100 pymol.kg™ (sorbed), log K was determined to be 4.24 for the homo

ionic Cs" kaolinite clay.

Selected value is 7.74x10” Pa, is geometric mean of the two listed values.

2.5.3

Behaviour

DNOC is used as an insecticide, herbicide and acaricide. Its mode of action is uncoupling of
oxidative phosphorylation, leading to membrane disruption. DNOC is a weak phenolic acid, which
occurs in the ionised form in most natural Dutch surface waters (pH 7 or higher), in view of its pK,
of 4.3 to 4.5. In more acidic conditions, such as in certain groundwater areas, the proportion of
neutral DNOC increases. Its tendency to evaporate from water is low, regarding the estimated

Henry coefficient of 5.7x107 Pa.m’.mol™".

Adsorption of DNOC type compounds (acidic nitro aromatics) to natural soils and sediments is
governed by both the clay and organic matter fraction as well as the pH. The extent of sorption to
both adsorbent types is determined by different factors. For clay, the type of clay mineral, its
surface charge and the type of hydrated cations covering the clay surfaces, are important
parameters, while sorption on organic matter is dominated by hydrophobic interactions (E.g. Sheng
et al., 2001; Haderlein et al., 1996; Weissmahr et al., 1997). A very clear influence of pH on the
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sorption of DNOC on homo-ionic Cs’-kaolinite was demonstrated by Haderlein and
Schwarzenbach (1993). K4 as a function of pH could be very well described by plotting the neutral
fraction of DNOC. Kd was maximally 18000 L.kg™' (at an aqueous concentration of 20 pg.L™).
Haderlein et al., (1996) report a Kd for DNOC of 37000 on a homo-ionic K'-montmorillonite. Note
that a clay (not a soil) was used in these studies and that the clay was prepared as homo-ionic, with
only one cation, Cs" or K", both of which have a relatively high free energy of hydration, i.e. the ion
is easily replaced at cation exchange sites. Both studies showed that sorption on the minerals
(kaolinite and montmorillonite) is dramatically decreased when other cations are used (e.g. Ca; ',
Na®, Mg®"). In a study in which adsorption isotherms at various pH were measured using samples
from a sandy aquifer, Broholm et al. (2001) could also relate DNOC sorption to pH by plotting the
neutral DNOC fraction versus Ky. K4 reached a maximum value of approximately 14 L.kg™'. The
aquifer was low in organic matter content (0.007-0.015%) and the extent of sorption could not be
explained by hydrophobic sorption to organic matter. Although the mechanism of sorption was not
elucidated in this study, clay was believed to be the major adsorbent. Sheng et al. (2001) also
showed that DNOC sorption to a K (an easily replaced hydrated cation) saturated smectite clay
(not a soil) was much higher than sorption to a muck soil containing 49.5% organic carbon. The K4
values, determined at pH 3, were 2490 and 184, for K'-smectite and muck soil, respectively.
Correction of DNOC sorption for the neutral fraction does not explain variation satisfactorily when
applied to the data of Jafvert (1990), as illustrated by the values of K¢'* in Table 12 (results from
one sediment were omitted because of ‘negative adsorption’). In this study, K4 values determined
from sorption isotherms on 13 natural soils and sediments are reported. The correction for the
neutral fraction was performed using the following equations (Haderlein and Schwarzenbach,
1993):

HA
Ky =K,

1
&y = 1+ lo(PH—PKa)

The mean of K4™ values is 3781, with a standard deviation of 4162, i.e. a variation coefficient of
330%. Correction of sorption for the neutral fraction for the more acidic sediments (nr. 14 and 24)
is especially poor: sorption in these sediments is higher than in non-acidic soils, as reflected by
higher K, values, but this cannot be explained by assuming that only the neutral fraction contributes
to sorption. This illustrates that in these natural soils, the effect of pH alone can not explain sorption
behaviour, in contrast to the studies where homo-ionic clays or aquifer material low in organic
matter content where used (Haderlein and Schwarzenbach, 1993; Broholm et al., 2001).
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Table 12. Sorption of DNOC on natural soils and sediments: K4 values, correction to neutral
DNOC fraction and recalculation to Ko values.

Qo
Sediment | %o.c. pH K, (Zfaeutral) Ko™ Koo log Ko. | Reference

5 2.28 7.15 4.02 0.0014 2785 176 2.25 Jafvert, 1990

8 0.15 8.29 0.38 0.00010 3629 253 2.40 Jafvert, 1990

11 1.50 7.92 3.57 0.00025 14547 238 2.38 Jafvert, 1990

12 2.33 7.53 5.18 0.00060 8602 222 2.35 Jafvert, 1990

13 3.04 7.00 4.75 0.0020 2331 156 2.19 Jafvert, 1990

14 0.48 4.27 2.89 0.52 6 602 2.78 Jafvert, 1990

15 0.95 7.27 2.35 0.0011 2146 247 2.39 Jafvert, 1990

16 1.20 7.47 1.19 0.00069 1721 99 2.00 Jafvert, 1990

18 0.66 7.52 1.05 0.00062 1704 159 2.20 Jafvert, 1990

22 1.67 7.53 3.62 0.00060 6011 217 2.34 Jafvert, 1990

24 0.95 4.47 5.93 0.41 15 624 2.80 Jafvert, 1990

25 0.76 7.75 0.68 0.00036 1874 89 1.95 Jafvert, 1990

- 49.5 3.0 184 0.95 193 372 2.57 Sheng et al., 2001

- 3.3 4.4 34.7 0.45 77 1051 3.02 Luttik and Linders, 1990
- 25.7 5.5 93 0.061 1539 363 2.56 Luttik and Linders, 1990

Although the discussion above makes clear that normalisation of Ky values to soil or sediment
organic carbon content disregards other sorption mechanisms for DNOC, it does explain sorption in
the less acidic (> pH 7) sediments and soils from Table 12 to a great extent. The mean K, value
including all measurements is 258 + 257 L.kg'1 (c.v.=99%), the mean of K, values for soils and
sediments with pH >7 is 176 + 59 L.kg ™ (c.v. = 34%).

Table 13. Statistical summary of K, values from Table 12. K, values and standard deviations
given in L.kg™.

Koc from soils and Ko from soils and
All Ky values sediments withpH=> 7 sediments with pH <7
mean 325 186 602
standard deviation 257 59 279
C.v. 99% 34% 50%
n 15 10 5
geometric mean 258 176 556

For the aquatic compartment, the geometric mean K, value of 176 Lkg™ (pH> 7 sediments)
would be suitable, since the pH of the majority of Dutch surface waters is higher than 7. Using

Foc = 0.1 (for EU-standard suspended matter), this gives a K, susp-water 0f 17.6 or a log Ky, susp-water Of
1.25. Since derivation of EQS for sediments is triggered by a log K, susp-water value > 3, derivation of
a sediment EQS for DNOC is not triggered.

In order to derive EQSs for soil using equilibrium partitioning (EqP), we propose to use the
geometric mean K, value for soils and sediments of 556 L.kg'1 (log Ko =2.75) derived using the
data for more acidic soils and sediments.

In aerobic soil degradation (laboratory) studies, DT50 (dissipation) values of 4 and 15.5 days were
found (20-22°C). After 80 days at 20°C, 60-65% mineralisation was observed (**CO,). Bound
residue amounted to 35% at 5 days of incubation, decreasing to 24% at 24 days, while another study
showed 22 and 37% bound residue after 7 days (Luttik and Linders, 1990). Potential for
degradation in aquifers was shown under aerobic conditions (Broholm et al., 2001) and anaerobic
conditions (Arildskov et al., 2001), although the latter study suggest abiotic degradation as the
removal process. Resistance against biodegradation under methanogenic conditions in the presence
of a heterogeneous anaerobic microbial population from a municipal digester was reported by
O’Connor and Young (1989). Long term inhibition (incubation during 69 days) of methane
formation by DNOC was also shown under these conditions.
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2.5.4 Use

A variety of uses is mentioned in Tomlin (2002): ‘Control of overwintering stages of aphids,
suckers, ermine moths, winter moths, tortrix moths, cherry blossom moths, scale insects, and spider
mites on pome fruit trees, stone fruit trees, and soft fruit bushes. Control of annual broad-leaved
weeds in cereals, maize, legumes, flax, tree fruit, bush fruit, hops, and grass-seed crops. Also used
as a desiccant for leguminous seed crops; for destruction of potato haulms; and for chemical
stripping of hops.’

Products containing DNOC as an active ingredient are no longer on the market in the Netherlands.
This is a consequence of the EC decision on withdrawal of authorisations for plant protection

products containing DNOC (EC, 1999). In September 1999, the admission of the last registered
products was withdrawn in the Netherlands, allowing for use of remaining stocks until June 2000.

2.6 Aniline

2.6.1 Identity

NH,

Figure 7. Structural formula of aniline.

Table 14. Identification of aniline.

Parameter Name or nr. Source

Chemical name aminobenzene, benzeneamine, benzenamine Mackay et al., 2000
Common/trivial/other name aniline

CAS nr. 62-53-3 ECB, 2005

EC nr. 200-539-3 ECB, 2005
SMILES code Nc(cceel)ct

INS priority nr. 162
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2.6.2  Physico-chemical properties
Table 15. Physico-chemical properties of aniline. Bold values indicate values used in
calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol] 93.13 MDL INformation Systems,
1997
Water solubility [mg.L] 35000 no information on method EC, 2004a
36000 25°C;experimental Anonymus, 2005¢
pKa [-] 4.63° 25°C Lide, 1997
4.60° 25°C BioByte, 2006; Physprop
log Kow [-] 0.9 20°C; shake flask EC, 2004a
0.91 ClogP BioByte, 2006
10g Koo [] 2.61° EC, 2004a
Vapour pressure [Pa] 40 20°C; method unknown EC, 2004a
106 25°C; mean of Antoine and Grain methods US EPA, 2004
65 25°C; experimental Anonymus, 2005¢
Melting point [°C] -6.2 method unknown EC, 2004a
-5.98-6.3 range of reported values Mackay et al., 2000
Boiling point [°C] 184.4 EC, 2004a
184-186 range of reported values Mackay et al., 2000
Henry's law constant | [Pa.m>.mol"] | 0.106 EC, 2004a
0.192 calculated; bond method US EPA, 2004
0.22 calculated; group method US EPA, 2004
0.67 calculated from estimated P and S US EPA, 2004
0.21 experimental Anonymus, 2005¢
12.16 measured; quoted value Mackay et al., 2000
13778 quoted value Mackay et al., 2000

2pK, for the protonated aniline species: C¢Hs-NH3" + H,O > CgHs-NH, + H;0™.

®Koe = 410 L.kg™". This Ko is one of the K.'s derived from a distribution experiment and was determined in a sterile soil. In another sterile
soil, a Ko of 130 L.kg'1 was determined. Equilibrium in the sterile soils was reached after 120 hours. K, values determined in non-sterile
soils were 310 and 910 L.kg™, equilibrium was attained after 60 hours. Aniline is degraded partly before adsorption and the distribution
constants for the degradation products (azobenzene, azoxybenzene, phenazine) are much higher. Therefore, the constants determined
in nonsterile soils seem to be overestimated (EC, 2004a, p. 25).

2.6.3 Behaviour

Information in this section is taken from the EU-RAR (EC, 2004a).

Aniline is readily biodegradable in standard tests under aerobic conditions, but not easily
biodegradable under anaerobic conditions. In surface water studies, degradation and also
mineralisation of aniline is observed. In lake water incubated at 29°C, a mineralisation half-life
value of 5 days was observed for the concentration range 5 ng.L" to 5 ug.L™". The lowest half-life
values for mineralisation in estuarine water were 33 days in summer (sunlight present), but 139 in
summer (conducted in the dark). Half-life values in wintertime were 189 and 770 d, respectively.
Half-life values for primary aniline degradation are much lower: 27 hours in summer with sunlight
and 173 hours in summer in the dark. In seawater 15°C, half-life values of 11-31 days were
measured at different concentrations.

Photolysis of aniline contributes to the removal rate in natural waters. A degradation rate constant
could not be derived from the available information, but data show half-life values of 4 to 11 hours
under spring or summer conditions in the upper layer of surface waters. Hydrolysis of aniline is
expected to be of minor relevance based on molecular structure.

The few studies cited in the EU-RAR indicate relatively rapid biodegradation of aniline in soils.
Biodegradation rates in soil are influenced by irreversible sorption of aniline. The amine group is
thought to form covalent bonds with soil humic acid constituents like aldehyde- and keto-groups,
but also double bonds. Since sorption of aniline appears partly irreversible, EqP theory does not
apply, strictly spoken. However, EqP is the only methodology available to calculate sediment or
soil concentrations in case toxicity data for species representative for those compartments are
lacking. The Ko of 410 L.kg" was selected in the EU-RAR to perform EqP calculations and will
also be used in this report.
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2.6.4 Use

Information in this section is taken from the EU-RAR (EC, 2004a).

Aniline is manufactured by reduction of nitrobenzene using iron and acetic acid. As a further
product, high-grade synthetic iron oxides are produced which as used as pigments. A more modern
method to produce aniline is catalytic reduction of nitrobenzene. For Western Europe, a total
production capacity for aniline of 649,000 tonnes per year in 1989 is reported, while the production
volume was 500,000 tonnes in 1990. An amount of 65,000 tonnes were imported and 5,000 tonnes
were exported in the same year (1990).

Aniline is exclusively used as an intermediate in the chemical industry. It can be a residual
component of dyes and adhesives. Aniline is processed by the chemical industry to 4,4°-
methylenedianiline (MDA). MDA is synthesised by reaction of formaldehyde with aniline in the
presence of hydrochloric acid. Aniline is processed to a series of compounds being used in the
rubber industry, e.g. mercapto benzothiazole, diphenylguanidine, diphenylamine, aniline ketone
condensates etc. Aniline is also used to process dyes, plant protection products and pharmaceuticals.
The following non-intentional releases have been identified in the EU-RAR: plant protection agents
where aniline is formed as a degradation product; microbial reduction of nitrobenzene; rubber
chemicals (degradation product); thermal degradation of polyurethanes; coal and oil industry;
landfills.

2.7 Epichlorohydrin

2.7.1 ldentity

/

C
C C_ ]
Cl O

Figure 8. Structural formula of epichlorohydrin (source: ECB, 2005).

Table 16. Identification of epichlorohydrin.

Parameter Name or nr. Source

Chemical name 1-chloro-2,3-epoxypropane ECB, 2005

Common/trivial/other name epichlorohydrin; chloromethyloxirane; y-chloropropylene oxide; 2- ECB, 2005

(chloromethyl) oxirane; (D,L)-a -epichlorohydrin GDCh and German

Chemical Society-BUA,
1992

CAS nr. 106-89-8

EC nr. 203-439-8 ECB, 2005

SMILES code O(c1ccic1

INS priority nr. 56
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Table 17. Physico-chemical properties of epichlorohydrin. Bold values indicate values used in

calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol™] 92.53 MDL INformation Systems,
1997
Water solubility [mg.L] 65000 20°C; pH neutral ECB, 2000a
66000 20°C ECB, 2000a
66000 25°C ECB, 2000a
65900 25°C; measured Anonymus, 2005¢
35800 25°C; calculated from estimated; log Kow 0.63 US EPA, 2004
PKa [] n.a.
log Kow [-] -0.21 calculated Hansch & Leo (1989) cited
in: GDCh and German
Chemical Society-BUA, 1992
0.3 20°C ECB, 2000a
0.45 measured at room temperature; MlogP value BioByte, 2006; ECB, 2000a;
Anonymus, 2005c;
Deneer et al., 1988
0.46 MlogP value BioByte, 2006
0.58 calculated after Rekker (1977) Deneer et al., 1988]
ca. 1 estimated after Freed et al. (1977) Santodonato (1980) cited in:
GDCh and German Chemical
Society-BUA, 1992
0.42 measured Harder, 2002
0.63 25°C; calculated, KOWWIN v1.67 US EPA, 2004
0.39 25°C; calculated Anonymus, 2006c
log Koe [-] 1.22 Koc=17, QSAR estimate ECB, 2000a, GDCh and
German Chemical Society-
BUA, 1992
1 Koc=10; calculated from regression between water |GDCh and German Chemical
solubility and Ko, (°=0.71) Society-BUA, 1992
0.652 Koc=4.491 (calculated with PCKOCWIN v1.66) US EPA, 2004
2.09 Koc=123, calculated from water solubility according |Anonymus, 2005b
to Lyman WJ et al (1982)
1.60 Koc=40: calculated with log K,,=0.45 and Anonymus, 2005b
regression derived equation from Lyman WJ et al.
(1990)
1.25 sorption QSAR for non-hydrophobics at room Sablji¢ and Gisten (1995)
temperature cited in: EC-JRC, 2003
Vapour pressure [Pa] 1300 20°C ECB, 2000a
480 0°C; extrapolated value Shell Industrial Chemicals
(1986) cited in: GDCh and
German Chemical Society-
BUA, 1992
1700 20°C ECB, 2000a
1600 20°C Umwelt Bundes Amt, 1987
2186 25°C; measured Anonymus, 2005c
1330 16.6°C Ullmann (1986) cited in:
GDCh and German Chemical
Society-BUA, 1992
Melting point [°C] -57.2 Anonymus, 2005c
-26 IPCS, 1984
Boiling point [°C] 116.11 Anonymus, 2005c
Henry's law constant | [Pa.m’.mol”] 2.43 20°C; calculated ECB, 2000a
3.08 calculated (P,/Sy) Anonymus, 2005c
5.69 EPIWIN estimate bond method US EPA, 2004
13.48 EPIWIN estimate (P,/Sw) US EPA, 2004
DT50 hydrolysis [d] 6.3 20°C; pH 4 ECB, 2000a;
Kayen and von Hebel (1977)
cited in: GDCh and German
Chemical Society-BUA,
1992)
7 15°C pH 4 ECB, 2000a
6.2 20°C ; pH 7, aqueous solutions with 10% ethanol  |Piringer (1980) cited in:
Krijgsheld and Van der Gen,
1986
6.5 20°C ; pH 5/6/7/8/9/10 ECB, 2000a;
Kayen and von Hebel cited in
GDCh and German Chemical
Society-BUA, 1992
8.0 20°C; pH 7, distilled water ECB, 2000a
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Parameter Unit Value Remark Reference

8.2 20°C; pH 7; experimental Mabey and Mill (1978) cited
in GDCh and German
Chemical Society-BUA, 1992

53 20°C; pH 7, sea water (3% NaCl) ECB, 2000a, Santodonato
cited in Krijgsheld and Van
der Gen, 1986

6.5 20°C; pH 9 ECB, 2000a
6.5 20°C; pH 10 ECB, 2000a
DT50 evaporation [d] 21 20°C; estimated from S,, and P, Santodonato (1980) in
from water Krijgsheld and Van der Gen,
1986
0.5 25°C; with aeration; DT50 extrapolated, measured |Scientific Research
att=4 h Information International

(1981) cited in: Krijgsheld
and Van der Gen, 1986

n.a. = not applicable.

2.7.2 Behaviour

Epichlorohydrin is a highly volatile chemical. It is a colourless, mobile and very good soluble liquid
with an irritating, chloroform-like odour. Since the molecule contains chiral carbon atom, the
substance can occur in two enantiomeric forms. Both enantiomers will be present in equal amounts
(racemic mixture). Epichlorohydrin is very reactive towards a wide variety of chemicals. Both the
epoxide ring and the chlorine substituent are potentially electrophylic sites, the epoxide being the
more reactive group.

In the aquatic environment, persistence of epichlorohydrin is classified as low, i.e. <1 week
(Krijgsheld and Van der Gen, 1986). According to Krijgsheld and Van der Gen the elimination rate
from environmental waters will mainly be determined by evaporation and hydrolysis. The Henry
coefficient of 2.43 Pa.m™.mol"' can be converted to an air-water partitioning coefficient of

0.98 dm>.m™, indicating that volatilization from water can contribute significantly. Based on
estimates of Henry’s law constant and K, a fugacity model (Mackay Level I) predicts a theoretical
distribution between atmosphere and hydrosphere of 54 and 46%, respectively (GDCh and German
Chemical Society-BUA, 1992). The evaporation half-life has been calculated from its water
solubility and vapour pressure for a 1 m water depth at 20°C and was estimated to be 2.1 days
(Santodonato (1980) cited in Krijgsheld and Van der Gen, 1986). In an experimental study,
epichlorohydrin evaporation was determined after a 4 hour period with an initial concentration of
100 ppm in a water cylinder at 25°C with aeration. The extrapolated half-life was found to be
approximately 12 hours. Although the evaporation rate of epichlorohydrin will depend on
environmental conditions, evaporation is expected to contribute significantly to the elimination of
epichlorohydrin from the aquatic environment. The relative volatility of epichlorohydrin should be
kept in mind in the evaluation of (laboratory) toxicity studies.

Hydrolysis of epichlorohydrin will lead to formation of 3-chloro-1,2-propanediol (alpha-
chlorohydrin). At high pH values, further reaction will lead to glycerol. Epichlorohydrin may also
react with various nucleophiles, e.g. chloride ions, to 1,3-dichloro-2-propanol. The half-life for
hydrolysis of epichlorohydrin in distilled water (pH 7) and sea water (pH 7, 3% NaCl) at 20 °C has
been calculated using kinetic relationships and was estimated to be 8.0 and 5.3 days (Santodonato
(1980) cited in Krijgsheld and Van der Gen, 1986). In aqueous solutions (with 10% ethanol) and an
initial concentration of 9.2 mg.L™" (pH 7, 20°C) a half-life of 6.2 days was determined
experimentally. At pH 2.5 and 12 the half-life was 3.3 and 2.6 days, respectively (Piringer (1980),
cited in Krijgsheld and Van der Gen, 1986).

Epichlorohydrin has been shown to be biodegradable in aqueous environments, although results are
variable. A biodegradation study using activated sludge (initial concentration 169 mg.L™") from an
industrial wastewater treatment plant, resulted in a 89% removal of the COD after 24 hours.
However, 73% removal was found without activated sludge and was accounted for by loss through
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evaporation (Matsui (1975), in GDCh and German Chemical Society-BUA, 1992). Another
biodegradation study using microflora of a municipal wastewater treatment plant (Bridie et al.
(1979), cited in Krijgsheld and Van der Gen, 1986) reported a 5 day biological oxygen demand
(BOD:s) of 3% of the theoretical oxygen demand. After adaptation of the inoculate to
epichlorohydrin this increased to 14%. The low BOD values indicate poor biodegradability for
epichlorohydrin, although proper adaptation of the microflora may improve its rate of
biodegradation. After14 days of incubation in OECD 301c¢ test (freshwater, mixed culture) the
degree of epichlorohydrin degradation is about 60% (MITI list (1986), cited in GDCh and German
Chemical Society-BUA, 1992). In the modified MITI test, 60% degradation of epichlorohydrin in
river water and 8% in sea water was found after 3 days (Kondo et al. (1988), cited in GDCh and
German Chemical Society-BUA, 1992).

Direct photodegradation and oxidation are not expected to be important in the aquatic environment
(Krijgsheld and Van der Gen, 1986). However, no information is available on the photochemical
degradation of epichlorohydrin in water. In the atmosphere epichlorohydrin is expected to be
degraded rapidly.

In conclusion, epichlorohydrin is a non-persistent chemical, which is not expected to
bioaccumulate. Epichlorohydrin is probably carcinogenic to humans (Group 2A) (IARC, 1999a).
2.7.3 Use

Epichlorohydrin is used mainly for the manufacture of glycerol and unmodified epoxy resins and, to
a lesser extent, in the manufacture of elastomers, water treatment resins, surfactants, ion exchange
resins, plasticizers, dyestuffs, pharmaceutical products, oil emulsifiers, lubricants and adhesives
(IPCS, 1984). The production capacity for epichlorohydrin in Europe has been estimated to be

205 kilo tonne/a (Scientific Research Information International (1981), cited in Krijgsheld and Van
der Gen, 1986). GDCh, German Chemical Society-BUA (1992) gives an estimation of

240 kilo tonne/a.

2.8 1,2-Dibromoethane

2.8.1 Identity
H,C—CH,
Br Br

Figure 9. Structural formula of 1,2-dibromoethane.

Table 18. Identification of 1,2-dibromoethane.

Parameter Name or nr. Source
Chemical name 1,2-dibromoethane ECB, 2005
Common/trivial/other name ethylene dibromide; ethane, 1,2-dibromo-, 1,2-ethylene dibromide

CAS nr. 106-93-4

EC nr. 203-444-5 ECB, 2005
SMILES code BrCCBr

INS priority nr. 57




RIVM report 601782003

Page 39 of 230

2.8.2

Physico-chemical properties

Table 19. Physico-chemical properties of 1,2-dibromoethane. Bold values indicate values used
in calculations. If more are data available, the geometric mean of reliable values is used in

calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol] 187.87 Mackay et al., 2000
Water solubility [mg.L] 4099 geometric mean, n=16, 2910-5130 Mackay et al., 2000
3910 at 25 °C, measured Anonymus, 2005¢
4310 INERIS, 2005
4300 at 30°C IPCS, 1996
2048 EPI estimate (fragment) US EPA, 2004
PKa [] n.a.
log Kow [-] 1.96 BioByte, 2006; Anonymus,
2005¢
2.01 EPI estimate US EPA, 2004
log Koe [-] 1.699 calculated Mackay et al., 2000
1.643 selected value Mackay et al., 2000
1.80 Sablij¢ et al., 2005
1.82 INERIS, 2005
1.64 EPI estimate US EPA, 2004
Vapour pressure® [Pa] 1493 at 25°C Anonymus, 2005¢
1470 at 25°C IPCS, 1996
1560 EPI estimate (mean of Antoine and Grain US EPA, 2004
methods)
1466 INERIS, 2005
1040-1560 range of quoted values Mackay et al., 2000
Melting point [°C] 9.9 IPCS, 1996
9.79-9.97 two reported values Mackay et al., 2000
Boiling point [°C] 1314 IPCS, 1996
131.4 geometric mean, n=4, 131.0-131.6 Mackay et al., 2000
Henry’s law constant | [Pa.m’.mol”] 63.7 geometric mean, n=7, 15.64-110.7 Mackay et al., 2000
66 INERIS, 2005
42.9 20°C; estimate (P,/S,,) from this table This report
132 EPIWIN estimate bond method US EPA, 2004
15.6 EPIWIN estimate group method US EPA, 2004
303 EPIWIN estimate (P./Sw) US EPA, 2004

n.a. = not applicable.

dgeometric mean 1476 used in calculations.

2.8.3

Behaviour

Information on behaviour of 1,2-dibromoethane is cited from EHC 177 (IPCS, 1996).

1,2-Dibromoethane is moderately hydrophilic. It has a low vapour pressure and moves slowly in the
vapour phase. Soil temperature is important and may affect 1,2-dibromoethane movement in several

ways. A rise in temperature increases the vapour pressure and decreases the solubility. This alters
the phase distribution and results in an increase in the rate of diffusion of 1,2-dibromoethane

through soils.

1,2-Dibromoethane persists in top soil at pg kg™ levels for at least 20 years, despite its predicted
lability in the environment (high water solubility and low soil-water partition coefficient). 1,2-

Dibromoethane can serve as a C; unit and energy source for some soil aerobic or anaerobic micro
organisms. However, residual 1,2-dibromoethane is strongly bound to soil and can only be extracted
by warming with polar solvents. Diffusion of residual 1,2-dibromoethane from soil to water is very
slow and highly temperature-dependent.

2.8.4 Use

Information on the use of 1,2-dibromoethane is cited from two sources; the e-Pesticide manual
(Tomlin, 2002) and EHC 177 (IPCS, 1996).
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Tomlin:

‘1,2-Dibromoethane is used to control nematodes, wireworms and other soil pests and in fumigation
of mills, warehouses and households.’ ‘It is phytotoxic to green plants and germinating seeds.’

EHC 177:

‘Major uses of 1,2-dibromoethane are as a lead scavenger in tetra alkyllead petrol and antiknock
preparations, as a soil and grain fumigant, as an intermediate in the synthesis of dyes and
pharmaceuticals, and as a solvent for resins, gums and waxes. Legislation banning the use of lead in
gasoline and controlling the agricultural use of 1,2-dibromoethane has reduced world demand for
1,2-dibromoethane by at least 75%.’

2.9 Ethinylestradiol
2.9.1 ldentity
H
o
HO

Figure 10. Structural formula of ethinylestradiol.

Table 20. Identification of ethinylestradiol.

Parameter Name or nr. Source
Chemical name 19-nor-17a-pregna-1,3,5(10)-trien-20-yne-3,17-diol ECB, 2005
Common/trivial/other name ethinylestradiol ECB, 2005
CAS nr. 57-63-6

EC nr. 200-342-2 ECB, 2005
SMILES code OC(C#C)(C(C(C(C(c(c(cc(0)c1)C2)c1)C3)C2)C4)(C3)C)C4

INS priority nr.

152

2.9.2  Physico-chemical properties
Table 21. Physico-chemical properties of ethinylestradiol. Bold values indicate values used in
calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol™] 296.41 MDL INformation Systems,
1997
Water solubility [mg.L] 11.3 measured, at 27°C Anonymus, 2005c
9.7 shake flask, at 25°C Hurwitz and Liu, 1977
3.1+0.03 shake flask, at 22°C Yu et al., 2004
13.23 calculated; for 25°C; from log Kow =4.68 US EPA, 2004
48.42 calculated fragment method US EPA, 2004
19 cited from Schweinfurth et al., 1996 Young et al., 2002
4.8 cited from Tabak et al., 1996 Young et al., 2002
4.7 cited from Norpoth et al., 1996 Young et al., 2002
pKa [-] 10.40+0.01 experimentally determined Hurwitz and Liu, 1977
log Kow [-] 3.67 measured value; unpublished results, quality | BioByte, 2006
high
3.9+0.2 shake flask Holthaus et al., 2002
4.15 method unknown, cited by many authors Yu et al., 2004; Ying et al.,
2003; Andersen et al., 2005;
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Parameter Unit Value Remark Reference
Lai et al., 2000
3.86 calculated, ClogP BioByte, 2006
4.12 calculated; KOWWIN v1.67 US EPA, 2004
log Koe [-] 3.52° average, measured in bed sediments (n=8) Holthaus et al., 2002
2.99° average, sediment and 2 soils (n=3) Lee et al., 2003
3.31° median, sewage sludge, several values, Clara et al., 2004
95%CI = 3.16-3.46)
2.92° average, sewage sludge (n=2) Ternes et al., 2004
3.71° average, soil and sediments (n=4) Yu et al., 2004
3.32° sewage sludge (n=1) Andersen et al., 2005
3.72° average, soil (n=4) Ying and Kookana, 2005
3.16° average, soil (n=3) Sarmah and Northcott, 2006
3.38° average, soil (n=4) Hildebrand et al., 2006
4.68 calculated, PCKOCWIN v1.66 US EPA, 2004
Vapour pressure [Pa] 3.56x107 calculated, at 25°C; MPBPWIN v1.41 US EPA, 2004; Anonymus,
2005c
Melting point [°C] 171.12 calculated; MPBPWIN v1.41 US EPA, 2004
183 Anonymus, 2005¢
Boiling point [°C] 411.21 calculated; MPBPWIN v1.41 US EPA, 2004
Henry’s law constant | [Pa.m®.mol ] 8.04x107 calculated; Henrywin v3.10 US EPA, 2004; Anonymus,
2005c
2.18x10° | calculated; P/Sw US EPA, 2004
1.62x10" calculated; P./Sy EC, 2004b

n.a. = not applicable.
see section 2.9.3.1 for more detail and calculation of final value.

2.9.3 Behaviour

After ingestion of the pill (contraceptive containing ethinylestradiol as active), the substance is
subsequently excreted by humans in urine or faeces, either as ethinylestradiol or conjugated with
glucoronide and/or sulphate. The latter is considered to be biologically inactive (Young et al.,
2002), but can be deconjugated by micro-organisms, e.g. in a sewage treatment plant. The
unconjugated form is more abundant in effluents and rivers than the conjugated form (Layton et al.,
2000).

Andersen et al. (2004) reported concentrations of <1 — 4.8 ng.L™" in STP (sewage treatment plant)-
influents and <1 — 5.2 ng.L™" in STP-effluents. They also reviewed a selection of recent literature,
indicating that primary treatment alone resulted in limited or no removal from sewage. A long
sludge retention time and secondary treatment significantly reduced the levels of ethinylestradiol,
predominantly in the nitrification step. Jiirgens et al. (2002) reported a DT in river water of

17 days, when administering 0.1 mg.L™" ethinylestradiol. The photolysis half-life in this experiment
was calculated to be at least 10 days, assuming 12 hours of sunlight per day. Half-lives in activated
sludge ranging from 1.3 to 12 hours were observed under aerobic conditions, while under anaerobic
conditions half-lives were considerably longer (1.0 and 8.3 days, depending on the amount of mixed
liquid suspended solids added).

2.9.3.1  Adsorption

Error! Not a valid bookmark self-reference. shows a summary of results obtained in various
adsorption studies. Differences between adsorption constants do not appear to be related to the
sorbent matrix. Therefore, log K, values were averaged per study and are presented as such in the
table. The overall average of the log K, values in Error! Not a valid bookmark self-reference. is
3.34. This value for log K, will be used in further calculations.
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Table 22. Summary of sorption constants for ethinylestradiol determined using various
adsorbents.

af

Matrix Calculation/study type Average n Reference

log Koo
river bed sediments | Kg, isotherm® 3.52° 8 Holthaus et al., 2002
soil and sediments Kg, isotherm® 2.99 3 Lee et al., 2003
sewage sludge Kg, isotherm® 3.31 1 Clara et al., 2004
sewage sludge Kg, point® 2.92 2 Ternes et al., 2004
soil and sediments K, isotherm® 3.71 4 Yu et al., 2004
sewage sludge Kg, isotherm® 3.32 1 Andersen et al., 2005
soil Kg, point® 3.72 4 Ying and Kookana, 2005
soil Ky, isotherm® 3.16 3 Sarmah and Northcott, 2006
soil Ky, isotherm® 3.38 4 Hildebrand et al., 2006

K4, isotherm: a linear or near linear isotherm relationship was observed, resulting in a Ky, from which K,. was
determined.

bKd, point: Ky determined at a single concentration.

°K;, isotherm: a Freundlich isotherm showing a linear or near linear relationship (the Freundlich constant, '/, being
close to unity) was observed, from which the generalisation could be made that K; represents Ky. K¢ was thus
recalculated to Ky

n = number of K, values averaged per study.

°Results obtained with suspended sediments excluded.

"Two results with '/, of 0.67 and 0.61 were excluded from average.

Holthaus et al. (2002) experimentally determined log K, values in suspended sediments and bed
sediments. The values determined in suspended sediments (average 3.04) were not included in our
average because a very short equilibration time (1 hour) was used and, moreover, the authors
reported several practical difficulties. From the study of Yu et al. (2004), those K¢ values that
showed strong deviation from isotherm linearity ('/, of 0.667 and 0.612) were excluded. A K, from
Ying et al. (2003) was excluded for the same reason ('/, = 0.46). Yamamoto et al. (2003) reported
ethinylestradiol sorption constants on humic and fulvic acids, determined at a single concentration.
Koc values were consistently higher (roughly 1 order of magnitude) than those obtained in the
various studies. Because the representativeness of the pure humic or fulvic acids to the field
situation for soils and sediments (complete matrices) is disputable, the values from this study were
excluded from the average. Although ethinylestradiol could not unambiguously be assigned to one
of the QSAR (quantitative structure activity relationship)-classes of Sablji¢ et al. (1995), using the
QSAR for nonhydrophobics or phenols, log K, values of 2.80 or 3.21 are calculated, respectively,
of which the phenol-class estimate (3.21) is in the same order of magnitude as the experimental
values.

2.9.4 Use

Ethinylestradiol is a synthetic steroid that is used in human medicine to treat various gynaecological
disorders, post-menopausal breast cancer and acne, but its main use is in oral contraceptives,
usually in combination with a synthetic progestin. Its concentration in the contraceptive pill may
vary from 20 to 50 pug, with 35 pug being the most commonly prescribed dose (Archand-Hoy et al.,
1998 as cited in Young et al., 2002). In the Netherlands, an estimated number of 1.4 million women
use contraceptive pills on the basis of which a daily emission of 50 g has been calculated (Health
Council of the Netherlands, 1992 as cited in Vethaak et al., 2002).
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2.10

2.10.1 Identity

Br/CH3

Methyl bromide

Figure 11. Structural formula of methyl bromide.

Table 23. Identification of methyl bromide.

Parameter Name or nr. Source
Chemical name bromomethane, monobromomethane ECB, 2005
Common/ftrivial/other name methyl bromide ECB, 2005
CAS nr. 74-83-9

EC nr. 200-813-2 ECB, 2005
SMILES code BrC

INS priority nr. 172

2.10.2 Physico-chemical properties

Table 24. Physico-chemical properties of methyl bromide. Bold values indicate values used in
calculations. If no value is bold the geometric mean of the different values is taken.

Parameter Unit Value Remark Reference
Molecular weight [g.mol] 94.94 MDL INformation Systems,
1997
Water solubility [mg.L 13.4° at 25°C; purity >99.9% Visser and Linders, 1992
13.4° at 25°C; purity unknown Visser and Linders, 1992
16 —18.04" | at 20°C; purity unknown Visser and Linders, 1992
18500 at 20°C; purity unknown Hertel and Kielhorn, 1995
15400 at 25°C; purity unknown Hertel and Kielhorn, 1995
18000 at 20°C; purity unknown Hertel and Kielhorn, 1995
16000 at 20°C; purity unknown Hertel and Kielhorn, 1995
15200 measured, at 25°C Anonymus, 2005c
16100 at 25°C OECD, 2002
900 20°C ATSDR, 1992
13400- 20°C ATSDR, 1992
18100
13000 20°C ATSDR, 1992
11970 EPIWIN estimate from log Kow US EPA, 2004
21705 EPIWIN estimate from fragments US EPA, 2004
15223 Mackay et al., 2000
pKa [-] n.a.
log Kow [-] 0.076 purity unknown Visser and Linders, 1992
1.94 measured, 25°C OECD, 2002
1.18 estimate US EPA, 2004
1.19 MlogP BioByte, 2006; Anonymus,
2005c, Hertel and Kielhorn,
1995;Mackay et al., 2000
log Ko [-] 2.236° soil, loamy sand, Naaldwijk Mackay et al., 2000
2.241° soil, loam, Aalsmeer Mackay et al., 2000
2.215° peaty clay, Boskoop Mackay et al., 2000
0.62° soil; sandy loam Visser and Linders, 1992
0.59° soil; sandy loam Visser and Linders, 1992
0.62° soil; loam Visser and Linders, 1992
1.155 EPIWIN estimate US EPA, 2004
Vapour pressure [Pa] 2.16x10° experimental Anonymus, 2005¢
1.8x10°- range of values, mostly estimates, unclear if | Mackay et al., 2000
2.57x10° experimental
1.89x10° at 20°C; purity >99.9% Visser and Linders, 1992
2.3x10° at 25°C; purity unknown Visser and Linders, 1992
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Parameter Unit Value Remark Reference
1.84x10° at 20°C; purity unknown Visser and Linders, 1992
9.12x10" at 20°C; purity unknown Visser and Linders, 1992
1.893x10° at 20°C; purity unknown Hertel and Kielhorn, 1995
Melting point [°C] -94.07 - range of reported values Mackay et al., 2000
-93.00-
-93 purity unknown Visser and Linders, 1992
Boiling point [°C] 3.55-4.60 Mackay et al., 2000
35-4 purity >99.9% Visser and Linders, 1992
4.5 purity unknown Visser and Linders, 1992
3.56 purity unknown Visser and Linders, 1992
Henry’s law constant | [Pa.m’.mol”] 744° experimental Anonymus, 2005¢
631° experimental Mackay et al., 2000
533 — range of calculated values Mackay et al., 2000
20262°
550 no details given Visser and Linders, 1992
533 calculated using atmospheric pressure Hertel and Kielhorn, 1995
632 OECD, 2002

n.a. = not applicable.

®Erroneous values. An error in units (mg.L’1 instead of g.L’1) seems to have been made, since all other values and estimates are roughly
a factor of 1000 higher than the values from Visser and Linders. The latter values will therefore not be considered in this ERL derivation.
°A log K, 0f 2.2 does not correspond with a reliable log Ko, estimate of 1.19. These values are most likely incorrectly cited as log Kec.
This parameter should presumably be K. Original reference is not listed in Mackay, data can therefore not be validated and will not be
used for ERL derivation.

°Geometric mean value of 0.606 will be used for ERL derivation.

“Selected value is 685 Pa.m>mol” as geometric mean of 744 and 631.

°Mackay et al. (2000) report a broad range of values (326.8, 533, 621, 652, 652, 1317, 10689, 19958, 20268) without explanation.
However al these values are estimates. The selected value will be based on experimental values.

2.10.3 Behaviour

Methyl bromide is a gas at temperatures above 3 to 4 °C. It is therefore used in compressed form
(gas cylinders) as a liquid. Due to its volatility, methyl bromide will readily evaporate from water:
its Henry coefficient of 550 Pa.m™.mol™ (Table 24) can be converted to an air-water partitioning
coefficient K,y of 0.22. First order half-life values for hydrolysis in water vary from 30 days at pH 3
to 12 days at pH 7 as determined in buffer solutions (18°C). In natural well water half-lives of 36 to
51 days were found in the range pH 7.4-7.8 (18°C). Aqueous photolysis under irradiation with
natural light occurred with a half-life of 35-47 days at 20°C (All aquatic fate data: Visser and
Linders, 1992).

When methyl bromide is used for soil disinfection, 70-90% is expected to diffuse to the atmosphere
(Visser and Linders, 1992). Methyl bromide is the major source of inorganic bromine in the
stratosphere. Reactive bromine contributes to stratospheric ozone depletion. Methyl bromide is
contributes significantly to stratospheric ozone depletion on a global basis (UNEP/WMO, 2002).
However, the majority of methyl bromide released into the atmosphere is derived from natural
sources like macro algae, phytoplankton, fungi, higher plants and wetlands (Goodwin et al., 2001).

2.10.4 Use

Methyl bromide is applied as a fumigant insecticide and nematicide. It is a multi-purpose fumigant
used for insecticidal, acaricidal, and rodenticidal control in mills, warehouses, grain elevators, ships,
etc., and in stored products; soil fumigation for control of insects, nematodes, soil-borne diseases,
and weed seeds; and glasshouse and mushroom-house fumigation. It is extremely phytotoxic.
Currently, there is only one authorised biocidal product containing methyl bromide on the market in
the Netherlands and no plant protection products. The registered product, METHYL BROMIDE
100 voor ruimte ontsmetting’, is methyl bromide in gaseous form. It is used against insects, mites
and nematodes in quarantine and pre-shipment treatments (QPS) and in strawberry mother plants.
From September 1, 2006 onwards, only its use as a plant protection product is allowed and biocidal
application will no longer be admitted. The European Commission has decided that pre-shipment
treatments are to be regarded as a plant protection product-application. It is intended to alter the
application as a biocide to that of plant protection product (CTB, 2005b). Use for pre-shipment
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treatment takes place in the harbour of Rotterdam, where dunnage wood in containers is treated in

order to prevent spreading of exotic insects.

211 6PPD
2.11.1 Identity
H
N

AN

H
Figure 12. Structural formula of 6PPD (source: ECB, 2005).

Table 25. Identification of 6PPD.

Parameter Name or nr. Source
Chemical name N-1,3-dimethylbutyl-N'-phenyl-p-phenylenediamine ECB, 2005
Common/trivial/other name p-Phenylenediamine, N-(1,4-dimethylbutyl)-N’-phenyl; US EPA, 2003
4-[dimethylbutylamino]diphenylamine, 6PPD, Santoflex ® 6PPD;
Santoflex ® 13, Vulkanox ® 4020, Accinox ® ZC, Antozite ® 67ZP,
Flexzone ® 7P, Wingstay ® 300, UOP ® 588, Permanax 6PPD
CAS nr. 793-24-8
EC nr. 212-344-0 ECB, 2005
SMILES code N(c(cee(Ne(ceee1)e1)c2)c2)C(CC(C)C)C
INS priority nr. 192

2.11.2 Physico-chemical properties

Table 26. Physico-chemical properties of 6PPD. Bold values indicate values used in

calculations.
Parameter Unit Value Remark Reference
Molecular weight [g.mol™] 268.41 MDL INformation Systems,
1997; Anonymus, 2005¢
Water solubility [mg.L] 1.88 calculated; for 25°C; from log K, =4.68 US EPA, 2004; Anonymus,
2005c
2.83 calculated fragment method US EPA, 2004
1.1 no further information ECB, 2000c; GDCh and
German Chemical Society-
BUA, 1998
ca. 1 at °C; measured OECD, 2004; GDCh and
German Chemical Society-
BUA, 1998
1.1% 23°C, dark; valid without restriction (US US EPA, 2003
EPA)
1.86° 25°C; valid without restriction (US EPA) US EPA, 2003
PKa [']
log Kow [ 4.68 calculated; KOWWIN v1.67 US EPA, 2004; OECD,
2004; Anonymus, 2005c
4.77 25°C, dark; shake flask; ‘valid with US EPA, 2003
restrictions’ (US EPA)
5.41 calculated, ClogP BioByte, 2006; ECB, 2000c
log Ko [-] 4.48 calculated, QSAR for predominantly EC-JRC, 2003
hydrophobics
4.84 calculated, PCKOCWIN v1.66 US EPA, 2004; OECD, 2004
Vapour pressure [Pa] 8.53x10" measured at 162°C US EPA, 2003
6.57x10™ calculated; MPBPWIN v1.41 US EPA, 2004, Anonymus,
2005c
6.85x10° | calculated OECD, 2004
Melting point [°C] 45° measured US EPA, 2003
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Parameter Unit Value Remark Reference
46-50.1° measured US EPA, 2003
45-48° measured ECB, 2000c; OECD, 2004
50 no further information ECB, 2000c
121.50 calculated; MPBPWIN v1.41 US EPA, 2004
Boiling point [°C] 230 at 13.3 hPa; measured ECB, 2000c; OECD, 2004
>350 at 1013 hPa; measured US EPA, 2003
369.67 calculated (at 1013 hPa); MPBPWIN v1.41 US EPA, 2004
Henry’s law constant | [Pa.m’.mol”] 3.40x10° | calculated; Henrywin v3.10 US EPA, 2004
9.39x10” calculated; P,/S,, US EPA, 2004
3.43x107 calculated Anonymus, 2005c
9.33x10% calculated; using selected P,/S,, from this this report
table
1.84 calculated GDCh and German
Chemical Society-BUA,
1998

®Selected value is 1.23 mg.L™, which is the geometric mean of these values after recalculation to 20°C using the Arrhenius equation (E,
of 2.7x10* J.mol™).
®Selected value is 47.6°C, which is the arithmetic mean of the minimum (45) and maximum (50.1) value of all ranges found.

2.11.3 Behaviour

This content of this section is cited from OSPAR' Commission (2005), OECD SIDS? (2004),
IUCLID’ (ECB, 2000c) and BUA* 208 (GDCh and German Chemical Society-BUA, 1998).
Abiotic degradation of 6PPD in water is indicated by several studies. A half-life of approximately
1 day at 25°C in pure water is reported; 60% degradation was observed after 25 hours in deionised,
diluted aqueous solution; a half-life of 3-4 hours was measured in pH 7 buffered, deionised, diluted
aqueous solution. Half-life values of 6.8 hours in sterile deionised water and of 3.9 hours in sterile
river water are also reported. Presence of oxygen and (traces of) heavy metals enhance degradation
rates. A half-life of several hours was reported in algal medium. At pH 2 in the cold, 6PPD was
stable for weeks, but at neutral or basic pH, degradation occurred within a few hours. In a river
water die-away study, 97% degradation was observed after 22 hours.

In Anonymus (2006d), results of several hydrolysis tests with 6PPD are presented. At pH7 and
25°C, 93% degradation was observed after 24 hours of exposure, and 99% degradation was
observed after 7 days. A more extensive hydrolysis study is summarised in Table 27.

Table 27. Hydrolysis of 6PPD under different conditions (Anonymus, 2006d).

pH light/dark % degradation time notes

5 dark 51.5 54.3

7 dark 64.3 6.3 deionised water
7 dark 69.8 5.7 well water

9 dark 90.4 6.7

5 light 73.3 26.7

7 light 85.6 3.7 well water

9 light 90.0 6.7

This experiment confirms the findings stated in the above section and indicate that sunlight
enhances degradation rates of 6PPD at pH 7.

6PPD is photodegraded rapidly in air by OH radicals, its calculated half-life value in air is 1 hour.
No data on photolysis in water are available, but 6PPD is expected to undergo rapid photolysis in
water as well. UV absorption maxima are measured at 291 and 350 nm.

' OSPAR = Olso and Paris convention.

> OECD = organisation for economic co-operation and development, SIDS = screening information data set.
’ [UCLID = international uniform chemical information database.

* BUA = advisory committee on existing chemicals of environmental relevance (German institution).
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Ready biodegradability tests showed that 6PPD was degraded, showing results of 2% degradation
(BOD), 13-40% mineralisation in 28 days and 7% mineralisation in 32 days. However, since the
10 day window was not fulfilled, 6PPD is classified as ‘not ready biodegradable’. No data on
degradation in soil have been found.

2.11.4 Use

This content of this section is cited from OECD SIDS (2004) and BUA 208 (GDCh and German
Chemical Society-BUA, 1998).

6PPD was produced in the Federal Republic of Germany at a rate of 5000-10 000 tonnes.y”
between 1990 and 1993. In 2004 it was manufactured at only one site in Germany (Bayer AG,
Brunsbiittel). Other manufacturers in Europe (reported in 1994) were AKZO in Great Britain,
Monsanto in Great Britain and Belgium, Uniroyal in Italy and Petrimex in Slovakia. Present
manufacturers according to ESIS (European chemical substances information system) are

Bayer AG in Germany and Monsanto Europe in Belgium. Bayer AG estimated the worldwide
market volume in 2001 at 140 000 tonnes.y .

6PPD is used as rubber antidegradant. It is a radical scavenger and acts as antioxidant and
antiozonant, thus protecting rubber against wear and ageing. The main area of application is the
rubber sector, with the majority of the manufacturing volume going into tyres. New tyres for
passenger cars contain up to 1% of 6PPD (and IPPD: N-isopropyl-N’-phenyl-1,4-phenylene
diamine, CAS No. 101-72-4), lorry tyres contain up to 2%. Rubber antioxidants are also used in
articles like conveyor belts, spring parts, sealings, drive-belts, hoses, cables and gaskets. Values
given for the fraction of 6PPD that is not bound to the rubber polymer matrix are = 80% and
55-80%. This fraction is generally extractable with water or organic solvents.

Emission during production can occur, although incineration in combination with particle filters and
waste water treatment will minimise loss to the environment. During use, release to the environment
can occur through migration to the surface, leaching, volatilisation and chemical reaction with

ozone, oxygen and other radicals. This might cause indirect introduction into the environment.
Additionally, leaching and rotting of rubber articles at the waste stage contributes to emission.

2.12 3,3’-Dichlorobenzidine

2.12.1 Identity

Figure 13. Structural formula of 3,3’-dichlorobenzidine.
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Table 28. Identification of 3,3’-dichlorobenzidine.

Parameter Name or nr. Source

Chemical name 3,3'-dichlorobiphenyl-4,4'-ylenediamine ECB, 2005

Commonl/trivial/other name 3,3-dichlorobenzidine, 0,0’ —dichlorobenzidine, 3.3’-dichloro- ECB, 2005
biphenyl-4,4’ diyldiamine (IUPAC), Curithane

CAS nr. 91-94-1

EC nr. 202-109-0 ECB, 2005

SMILES code Nc(c(cc(c(cee(N)c1Cl)c1)c2)Cl)c2

INS priority nr.

205

2.12.2 Physico-chemical properties

Table 29. Physico-chemical properties of 3,3’-dichlorobenzidine. Bold values indicate values

used in calculations.

phase

Parameter Unit Value Remark Reference
Molecular weight [g.mol ] 253.13 MDL INformation Systems,
1997
Water solubility [mg.L] 3.11° measured, at 25+0.2°C Banerjee et al., 1980
3.99%° measured; pH 6.9; 22°C as dihydrochloride Sikka et al., 1978; Banerjee et
al., 1978; Mackay et al., 2000
15.0 calculated fragment method US EPA, 2004; Anonymus,
2005¢c
411 calculated; for 25°C; from log Kow =4.68 US EPA, 2004
ca. 35 at 20°C ECB, 2000b
ca. 3 at 25°C ECB, 2000b
50 at30°CandpH7 ECB, 2000b
pKa [-] 1.6° pKa.1; method not reported Cited by Nyman et al., 1997
3.2°° pKao; experimental; method not reported Nyman et al., 1997
2.18 calculated Anonymus, 2006¢
2.3 calculated from pK, of 11.7 Mackay et al., 2000
log Kow [-] 3.02 Mackay et al., 2000
3.35 calculated Mackay et al., 2000
3.21 calculated; KOWWIN v1.67 US EPA, 2004; Anonymus,
2005¢c
3.5 method not reported Cited by Nyman et al., 1997
3.51 measured; MlogP Banerjee et al., 1980; BioByte,
2006; Mackay et al., 2000
3.57 calculated, ClogP BioByte, 2006
3.64 calculated Mackay et al., 2000
35 at 23°C and pH 8.7; shake flask ECB, 2000b
3.78 at 25°C; spectrophotometrical determination ECB, 2000b
log Koe [-] 3.87 calculated, PCKOCWIN v1.66 US EPA, 2004; Meylan and
Howard, 1992; Mackay et al.,
2000
33.19 calculated; most likely erroneously reported Mackay et al., 2000
3.30 calculated Mackay et al., 2000
4.35 experimental, no further data Meylan and Howard, 1992
5.32 freshwater sediment; "*C'DCB (water phase); |Sikka et al., 1978
'/, = 0.96; r*>0.98
5.13 based on Ky value (determined at one Sikka et al., 1978
concentration); "“C’'DCB (water phase)
5.28 based on K value (determined at one Sikka et al., 1978
concentration); “C'DCB (water phase)
5.55 based on K value (determined at one Sikka et al., 1978
concentration); “C'DCB (water phase)
2.86 sediment; non labelled; experimental value; '/, [Nyman et al., 1997
0.63 (water phase analysed)
2.92 sediment; non labelled; experimental value; A Nyman et al., 1997
0.69 (water phase analysed)
3.08 sediment; non labelled; experimental value; '/, [Nyman et al., 1997
0.66 (water phase analysed)
1.86 sediment; non labelled; experimental value; '/, [Nyman et al., 1997
0.48 (water phase analysed)
3.21 sediment; non labelled; experimental value; '/, [Nyman et al., 1997
0.57 (water phase analysed)
4.52 clay loam soil; *C’'DCB; batch adsorption Boyd et al., 1984
study; LSC water phase
4.20 sand soil; batch adsorption study; LSC water |Boyd et al., 1984
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Parameter Unit Value Remark Reference
Vapour pressure [Pa] 3.41x10” |calculated (25°C); MPBPWIN v1.41 US EPA, 2004; Anonymus,
2005¢
1.33x10° |estimated Mackay et al., 2000
6x107 at 20°C; no further information ECB, 2000b
6.1x107 at 20°C; no further information ECB, 2000b
6x10° at 80°C; no further information ECB, 2000b
Melting point [°C] 155.54 calculated; MPBPWIN v1.41 US EPA, 2004
132 no further information Mackay et al., 2000
1324 no further information ECB, 2000b
2132.4 no further information ECB, 2000b
132-133 no further information Anonymus, 2005¢
Boiling point [°C] 407.27 calculated; MPBPWIN v1.41 US EPA, 2004
368 no further information Anonymus, 2005¢
250 no further information ECB, 2000b
>250 no further information ECB, 2000b
Henry’s law constant | [Pa.m®.mol™] 5x10” calculated; P./S,; 20-25°C GDCh and German Chemical
Society-BUA, 1989
2.88x10° [calculated; Henrywin v3.10, bond method US EPA, 2004; Mackay et al.,
2000
5.18x10° |calculated; Henrywin v3.10, group method US EPA, 2004
2.10x10" [calculated; P./S., US EPA, 2004
8.11x107 [calculated P/S,, Mackay et al., 2000 after
Mabey et al., 1982
1.45x10° |[calculated (20°C); EPI estimate P,/ selected S,,[this report

(3.09 mg.L™") see text below table

The experimentally determined values of 3.11 mg.L”" (at 25°C) and 3.99 mg.L" (at 22°C) were recalculated to 20°C using the Arrhenius
equation (E, of 2.7x10* J.mol™). This results in 2.59 and 3.70 mg.L™ of which the geometric mean (3.09 mg.L™) will be used as selected

value.

®Quoted as 4.00 by Mackay et al. (2000). However, Mackay cites Banerjee et al. (1978) who actually report 3.99.
°pK, for the protonated aniline species: R-NHs" + H,0 < R-NH, + H;0".

2.12.3 Behaviour

3,3-Dichlorobenzidine (DCB) is a very weak base, the two pK, values for the NH, groups indicate
that the molecule is uncharged at pH values around 7, i.e. in most natural waters.

Stability in water, soil and sewage sludge

IUCLID data (ECB, 2000b) indicate the following: DCB was hydrolytically stable in several
experiments: (1) no degradation occurred during 30 days at 21°C in the dark in sterile aqueous
solution; (2) no degradation occurred during 7 days at pH 2, 4.7, 7 and 10 at 4°C in aqueous
solution. Photodegradation on silica gel showed 42% degradation in 17 h, resulting in CO,
formation. The half-life for photolysis in water under artificial light (at 253 nm and 300 nm) was <
5 minutes and approximately 1.5 minutes under sunlight (Banerjee et al., 1978). Reductive
dechlorination of DCB in aqueous solutions was observed at wavelengths of 300-360 nm. Half-life
values were in the order of minutes, and formation of 3-chlorobenzidine (MCB) and benzidine was
confirmed (Nyman et al., 2002). In two soil degradation studies, no dissipation was observed in 6.5
and 8 months, respectively. This is confirmed by results discussed in the Canadian Environmental
Protection Act (CEPA, 1993), which indicated very slow degradation under both aerobic and
anaerobic conditions. Boyd et al. (1984) observed only 2% mineralisation after 32 weeks of
incubation in two aerobic soils (a clay loam and a sand); no mineralisation was observed after 1
year under anaerobic conditions. No major transformation products were identified in both soils.
Half-life values of 10 to 80 days at 20°C were determined for the anaerobic degradation of DCB in
lake sediments, depending on the sediment characteristics and initial DCB concentration (Nyman et
al., 1997). Half-life values of 16 to 22 days at 24°C and 34 to 62 days at 4°C were observed in a
second study (anaerobic, freshwater, lake sediments). The observed degradation pathway was
reductive dechlorination, as in the aqueous photolysis experiment, with formation of MCB and

benzidine as metabolites as confirmed by mass spectrometric analysis

Although one study summarized in [UCLID showed that DCB was inherently biodegradable, this

result was not corroborated in four other studies with activated sludge.

Sorption
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DCB sorption to soil (exp. log K, of 4.35 vs. QSAR estimate 2.85) was underestimated by the
general QSAR for nonhydrophobics (1995) and DCB was considered an outlier in that study.
Cationic sorption may contribute to reversible sorption for ionisable species, although this is
expected to be less relevant for DCB in view of its low pK, values: at near neutral pH values, the
majority of DCB molecules is uncharged. Irreversible sorption to soil is proposed to occur for
aromatic amines (as well as other types of compounds; Weber et al., 2001; Donaldson and Nyman,
2005; Lee et al., 1997).

In a study by Donaldson and Nyman (2005), the mechanistic contribution of three sorption
processes was investigated. Equations for sorption due to hydrophobic partitioning, cationic
exchange and covalent binding of the amine group with organic matter were combined in a multi
parameter model that adequately fitted the nonlinear DCB sorption in five sediments. All three
(modelled) processes contributed to overall sorption in varying degree, depending on the sediment
characteristics. The estimated contribution of partitioning to overall sorption ranged from 15% to
73%, that of covalent bonding ranged from 19% to 84%. Sorption isotherms for sediments with the
same characteristics were also determined using the Freundlich model (Nyman et al., 1997), which
revealed a strong deviation from linearity ('/, = 0.48 — 0.69). Normalisation of the obtained K
values to organic carbon content of the sediments gives a log K, range of 2.9-3.2 with one outlier
of 1.9. The Freundlich adsorption isotherm was better approximated by linearity in the studies of
Boyd et al. (1984) and Sikka et al. (1978).

Since sorption of DCB seems to be partly irreversible, EqP theory does not apply, strictly spoken.
Moreover, normalisation to organic carbon seems not appropriate since more parameters might
contribute to overall sorption of DCB. However, EqP is the only methodology available to calculate
sediment or soil concentrations in case toxicity data for species representative for those
compartments are lacking. Averaging the available log K, values (n =11, Nyman et al., 1997;
Sikka et al., 1978; Boyd et al., 1984) gives a mean value of 3.99 with a log standard deviation of
1.26. The mean log K, value of 3.99 will be used in ERL derivation.

2.12.4 Use

3,3-Dichlorobenzidine is used in the production of yellow and orange coloured (azo)pigments and
azo dyes for use in printing ink, textile, paper, paint, rubber, plastic etc. The pigments and dyes
contain a diazotised form of 3,3’-dichlorobenzidine. 3,3’-Dichlorobenzidine has some other uses,
like that of intermediate in 3,3’,4,4’-tetraaminobiphenyl production, as co monomer in the
production of polyurethane elastomers, and as colour reagent of the detection of gold and of blood
(1998;1989).

In 1983, 4200 tonnes of 3,3’-dichlorobenzidine were available in Western Europe, of which
approximately 97-98% were used for pigment production and the rest for production of
3,3’,4,4’-tetraaminobiphenyl (GDCh and German Chemical Society-BUA, 1989). For Germany,
emission during production (out of purified waste water) was estimated to be less than 6 g per
tonne; emission during processing was estimated at 200 grams per tonne. Residual 3,3’-
dichlorobenzidine may account up to 90 mg.kg" of pigment. This residual 3,3’-dichlorobenzidine is
not emitted into the environment since it is encased in insoluble pigment and remains immobilised
(GDCh and German Chemical Society-BUA, 1989; Mensink et al., 1998b).

In a survey on azo dyes (Mensink et al., 1998a), it was reported that in the Netherlands, production
of ‘carcinogenic dyes’ can be excluded. Based on surveys and interviews, it was concluded that the
use of carcinogenic azo dyes by Dutch companies is also limited. The only use that was identified
was colouring of mineral oil, like diesel oil and household oil, amounting to 140-200 tons (of dye)
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per year on the Dutch market (1998). In the same study, the import of carcinogenic azo dyes was
estimated to be 95 tons per year (excluding use in mineral oil), which is subsequently re-exported to
other countries.

2.12.5 Carcinogenicity

3,3’-Dichlorobenzidine is a potential human carcinogen; it is categorised as a class 2B carcinogen
in the International Agency for Research on Cancer (IARC) monograph (IARC, 1987a). DCB is
defined as carcinogenic to animals. DCB is a structural analog of benzidine, which is carcinogenic
to humans (IARC class 1); it is known to cause bladder cancer.

A major concern for human health comes from the use of azo dyes in applications like garments,
footwear, paper, toys, ink, footwear, bed linen, tattoos, etc. Azo dyes can be transformed into
amines, e.g. on the skin, in the intestine by bacteria and in the body. Many of the amines that can be
derived from azo dyes, have carcinogenic properties, as does 3,3’-dichlorobenzidine. A cancer risk
assessment for aromatic amines derived from azo dyes used in consumer products was performed
by Zeilmaker et al. (Zeilmaker et al., 1999; Zeilmaker et al., 2000). In the Netherlands, the trade in
products containing azo dyes that can form (a selected list of) aromatic amines is regulated in the
Dutch Commodities Act Regulation as amended (Anonymus, 1998; Anonymus, 2003) .
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3. Methods

The procedures followed for data collection and data selection differ for the various compounds
investigated in this report. Two groups are distinguished. Group 1 comprises those compounds for
which data and/or EQSs have been or are currently being generated in other frameworks. Those
compounds for which only an ad hoc-MPC is available and for which no EQSs have been set form
Group 2.

3.1 Group 1: compounds evaluated in other frameworks

This group contains the following six compounds: DNOC, p-tert-octylphenol, isodrin,
benzo[b]fluoranthene, aniline, pentaBDE. The data availability of each of these compounds is
outlined in the following sections.

3.1.1 Compounds for which national EQSs have already been set

DNOC. ERLs for DNOC were derived by Crommentuijn et al. (1997) and these values have been
adopted as EQSs in the Netherlands. The EQS values for DNOC are reported in Table 30 in this
section. Data collected for the ERL derivation by Crommentuijn et al. were also used for the ERL
derivation in this report.

Table 30. Environmental quality standards set for DNOC.

MPCwater, d1issolved MPCwater1, total NCwater,1totaI Tvgw, diss1olved TVsoiI 1 MPCsediment 1 TVsediment1
[ug.L ] [Hg.L ] [ug.L ] [Hg.L ] [M9-KGssoi. ] |[MY.-KGs sediment. 1| [H9-KGssoil. ]
21 21 0.2 0.2 0.7 280 0.7

Source: RIVM (2006). MPC = maximum permissible concentration, NC = negligible concentration; TV = target value; s.soil = Dutch
standard soil (10% o.m.); s.sediment = Dutch standard sediment (10% o.m.).

3.1.2 Compounds for which an EU-RAR is in draft status

A targeted environmental RAR for p-tert-octylphenol has recently been published by the
Environment Agency (Brooke et al., 2005) of the United Kingdom. It has been discussed at the
third TC NES (technical committee for new and existing substances) in 2005, Ispra, Italy. Member
states have been asked to comment on the UK report. p-tert-octylphenol is also prioritised in the
WEFD and EQS proposals are available (see section 3.1.4). Brooke et al. was used as data source for
ERL derivation. No additional data search was performed.

Benzo[b]fluoranthene is one of the PAHs for which PNECs are derived in the draft EU-RAR on
coal tar pitch. This EU-RAR has been discussed at the first TC NES of 2006, Ispra, Italy.
Benzo[b]fluoranthene is also prioritised in the WFD and EQS proposals are available (see section
3.1.4). The EU-RAR was used as data source for ERL derivation. No additional data search was
performed.

3.1.3 Compounds for which a finalised EU-RAR is available

For pentaBDE a finalised EU-RAR is available. Toxicity data from the EU-RAR are used for
derivation of MPCggiti, MPCyroundwater and SRCecos (ecotoxicological serious risk concentration).
Since pentaBDE is prioritised in the WFD, a WFD-fact sheet and an EQS proposal are also
available (see section 3.1.4). The WFD fact sheet and the EU-RAR were used as data source for
ERL derivation. No additional data search was performed.
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For aniline, a finalised EU-RAR is available. The data and PNECs in this document were used as
the basis for ERL derivation. No additional data search was performed.

3.1.4 WEFD prioritised compounds

PentaBDE, p-tert-octylphenol and benzo[b]fluoranthene are listed as priority compound within
the WFD. A WFD fact sheet for each compound is available, in addition to a final EU-RAR for
pentaBDE and a draft EU-RAR for p-tert-octylphenol and benzo[b]fluoranthene. We have used the
underlying data from the EU-RARs for ERL derivation. No further data search for ecotoxicological
data was employed.

For pentaBDE, an updated value for the human risk limit was retrieved during this project. We have
used this value in the ERL derivation, leading to values different from the EQS proposals. For
p-tert-octylphenol, the ERL derivation was based on the same data as used in the WFD fact sheet.
Since the EQS for benzo[b]fluoranthene was proposed as an interim value in the WFD fact sheet
and the EU-RAR for coal tar pitch (PCTHT) was nearly finalised, we have based the ERL
derivation benzo[b]fluoranthene on the EU-RAR data.

3.1.5 Compounds with a legally binding standard

For Isodrin, no WFD-fact sheet is available. Isodrin is listed in Part B of Annex I (Environmental
quality standards for priority substances and certain other pollutants) of the proposal of the daughter
Directive COM (2006) 397 (EC, 2006a) of the WFD. A sum standard is presented for the four
drins: aldrin, dieldrin, endrin and isodrin. This standard has been taken over from 88/347/EEC (EC,
1988), a daughter Directive of Directive 76/464/EEC (EC, 1976). The standards set for the group of
drins are the AA-QS (annual average quality standard) of 0.010 pg.L™" for inland waters and of
0.005 pg.L™ for other surface waters (marine compartment). The daughter Directive proposal COM
(2006) 397 (EC, 2006a) lists the MAC-EQS (maximum acceptable concentration-environmental
quality standards) values for the drins as ‘not applicable’. The ERLs for water, listed in COM
(2006) 397 will be binding once the Directive is adopted. Since isodrin has never been admitted to
the Dutch market, it seems unnecessary to derive ERLs for soil and groundwater.

3.2 Group 2: compounds for which only an ad hoc MPC is
available

Only an ad hoc MPC is available for epichlorohydrin, bromomethane, 1,2-dibromoethane,
ethinylestradiol, 6PPD and 3,3’-dichlorobenzidine. An ERL derivation will be performed for these
compounds according to INS guidance.

An online literature search was performed on TOXLINE: 1985 — 2001 (January) and Current
contents from 1997 - 2005. For the methodology of data search, data selection and ERL derivation,
we refer to INS guidance (Van Vlaardingen and Verbruggen, 2007).
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4. Bioconcentration, trigger values, human toxicological
threshold limits

Sections 4.1 to 4.6 report on the selected bioconcentration factor (BCF) values and
biomagnification (BMF) values, where appropriate (trigger values for ERLy,r derivation (as
demanded in WFD framework), and the derivation of a human toxicological threshold limit (where
appropriate), for Group 1 compounds (Group 1 as discerned in this report, see page 16). Sections
4.7 to 4.12 report on the same topics for Group 2 compounds (Group 2 as discerned in this report,
see page 16).

4.1 PentaBDE

4.1.1 Bioconcentration

In the EU-RAR (EC, 2001), a BCF of 14350 L.kg™ is used, whereas in the WFD datasheet
(Anonymus, 2004) a BCF of 27400 L.kg" is used. Both BCFs are derived from the same study with
carp. The higher BCF is chosen for QS-determination, as a matter of precaution.

4.1.2 Trigger values
Table 31. PentaBDE: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kj, susp-water 4.75 [-] Koe X foc, susp

BCF 27400° [L.kg’1] experimental

BMF 16 — 20° [] experimental

Log Kow 6.57° [-]

R-phrases Xn; R48/21/22, R64, [-]

N; R50/53
A1 value n.a.
DW standard n.a.

n.a. = not available.

A BCF of 27400 Lkg™ is recalculated in the EU-RAR on basis of available study data. However, for EUSES (European union system for
the evaluation of substances) -calculation the original BCF of 14350 L.kg'1 is used and a remark is made that the higher, recalculated
BCF is taken into account in the risk assessment. In the draft WFD-datasheet, QS for secondary poisoning is determined with the BCF
of 27400 L.kg'1. It is reported that this BCF is used according to the ‘precautionary principle’.

®For Gasterosteus aculeatus (EC, 2004a).

°Used in EC (2004a) and WFD datasheet (Anonymus, 2004).

Remark on log K, susp-water

Both the EU-RAR and WFD-datasheet have derived the log Ky, susp-water from the log K¢ of 5.75.
This log Ko was in turn determined using the log Ky, of 6.97 (see Table 3). This value is the
highest of a range of values determined using the HPLC method. However, the log K, selected for
risk assessment and QS derivation in both the RAR and WFD-datasheet, is the value of 6.57,
determined using a generator column method. Hence, in both documents, the log K, susp-water and
equilibrium partitioning calculations do not correspond with the selected value log K.

= PentaBDE has a log K, susp-water > 3; derivation of MPCeco, sediment 18 triggered.

= PentaBDE has a log K, susp-water > 3; expression of the MPCyater a5 MPCyqeer in suspended
particulate matter is required.

= PentaBDE has a BCF > 100; assessment of secondary poisoning is triggered.
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= PentaBDE has an R64 (may cause harm to breastfed babies) classification as well as a
combination of BCF > 100 (and BMF > 1 and log K, > 3) + R21/R22/R48. Therefore, an
MPCyater for human health via food (fish) consumption (MPChp food, water) Should be derived.

= For pentaBDE, no Al value and no drinking-water standard (DW standard) are available from
Council Directives 75/440/EEC (EC, 1975) and 98/83/EC (EC, 1998), respectively. Therefore,
a provisional DWS needs to be derived.

4.1.3 Human toxicological threshold limits

In the WFD draft datasheet (Anonymus, 2004), the lowest relevant NOAEL (no observed adverse
effect level) is 0.45 mg.kgy,, '.day liver toxicity in rats, obtained from a 30 day dietary toxicity
study. An AF (assessment factor) of 100 is applied, according to WFD guidance, to derive the TLpy.
The NOAEL divided by the AF results in a TLy, of 4.5 pg.kgp'.d ™.

P.M. 1 Note however, that in the EU-RAR an AF of 10000 was applied, consisting of between
(factor 10) and within species variation (10), extrapolation from short to long term tests (10), and an
extra factor for extrapolation to the population of breast-feeding infants (10). The resulting NOEAL
would thus be a factor of 100 lower than the one determined in the draft WFD datasheet.

P.M. 2 Note that the quality standard determined in the datasheet neglects effects on reproduction,
which is the most sensitive endpoint. In rodents, lower chlorinated PBDEs may induce
developmental toxicity, developmental neurotoxicity and disturbance of homeostasis of thyroid
hormones. In a recent report by De Winter-Sorkina et al. (2006), a chronic oral threshold value of
0.26 ng.kgyy, ' .d" for pentaBDE nr. 99 (one isomer from the group of pentaBDEs) is derived. This
threshold value is based on a LOAEL of 0.06 mg.kgp, "d”" from a study in which a single dosage to
pregnant rats caused reduced sperm production in male offspring at adulthood, i.e. 140 days post
natum (Kuriyama et al., 2005). Kinetic properties of PBDEs indicate that these compounds have
dioxin-like, bioaccumulating properties in mammals (De Winter-Sorkina et al., 2006). The
methodology for derivation of the threshold level was the same as has been applied to the dioxin
2,3,7,8-TCDD, as proposed by JECFA (Joint expert committee on food additives; JECFA (2002) as
cited in De Winter et al., 2006). The threshold value is derived on the basis of kinetic calculations
combined with extrapolation factors.

For the ERL derivation in this report the TLy, of 0.26 ng.kgbw'l.d'1 will be used, since the endpoint it
1s based on is more relevant than that used in the WFD fact sheet.

4.2 p-tert-octylphenol

4.2.1 Bioconcentration

Experimentally determined whole fish BCF values for p-tert-octylphenol are 261 and 471 L kg™
and 46-247 L kg for field determined BCFs. A value of 634 L.kg™" is calculated using the QSAR
put forward in the TGD. All data from Brooke et al. (2005). The latter value was selected as a
reasonable worst case by Brooke et al. and will be used in calculations presented here.
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4.2.2 Trigger values

Table 32. p-tert-octylphenol: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kp, susp-water 2.43%2.54 - 3.3° [ - Koo X foc, susp
BCF 634 [L.kg™] 56 TGD QSAR
BMF 28 [ - default values
Log Kow 4,12 [-] 24 shake flask
R-phrases R50/53, R38°, 41°, 62°, | [1]

63"
A1 value n.a.
DW standard n.a.

n.a. = not available

®Both BMF; and BMF; have the value 2, according to the selection table.

®Dutch proposal. The Netherlands (RIVM) have proposed R62, R63 (reprotoxic) classification at the TC C&L in March, 2005.
“This value is calculated from the selected K. from Brooke et al. (2005), which is also used for calculations in the WFD fact sheet.
“The range 2.54 — 3.3 is mentioned in the WFD fact sheet in order to investigate necessity of sediment ERL derivation.

= p-tert-octylphenol has a log Ky, susp-water < 3; when the value of 2.43 is used (as cited by the
WEFD fact sheet for use of calculations from Brooke et al.. For comparison with the sediment
trigger, the range of 2.54 — 3.3 is used in the WFD fact sheet. An inconclusive statement was
drawn: derivation MPCleco, sediment 1S DOt triggered, since the trigger was not met, but this was not
‘unequivocally’. For INS purposes, an MPCe, sediment Will be derived.

= p-tert-octylphenol has a (calculated) BCF > 100; assessment of secondary poisoning is
triggered.

= p-tert-octylphenol has a BCF > 100 plus a potential classification as toxic to reproduction.
Although there is no general agreement on the human health classification (see text below) an
MPCy4ter for human health via food (fish) consumption will be derived here.

= Since both an A1l value and a DW standard are not available, a provisional drinking-water
standard has to be derived.

Agreement on the classification of 4-tert-octylphenol as a ‘dangerous substance’ for Annex I of
Directive 67/548/EEC was reached recently (September 2004), and it is now formally classified as
dangerous for the environment (Brooke et al., 2005). According to the ECB, p-tert-octylphenol has
not been classified in the Annex I of Directive 67/548/EEC, therefore, no further information on
classification and labelling information is available (ECB, 2005). Hence, no R-phrases have been
set in the framework of EU existing substances, that might trigger risk limit derivation based on
human food consumption. The Environment Agency report does not contain a human health
classification either (Brooke et al., 2005). p-tert-Octylphenol is not listed in the evaluations on
carcinogenicity by the IARC (accessed May 29, 2006). The WFD fact sheet refers to a draft version
of the report of Brooke et al. in which a R48/22 classification was suggested (Anonymus, 2005a).
In August 2004, Norway proposed to classify p-tert-octylphenol as toxic to reproduction (fertility
and developmental toxicity). However, CEPAD, the European Council for Alkylphenols and
Derivatives that represents suppliers and users of alkylphenols have opposed against this
classification-proposal. To the best of our knowledge, a definitive conclusion on human health
classification has not yet been reached. The classification as shown in Table 32 will be used for
ERL derivation, meaning that R62, R63 proposals by the Netherlands trigger derivation of
MPCwater, hh food-
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4.2.3 Human toxicological threshold limits

Data in this section are cited from Anonymus (2005a) and Brooke et al. (2005).

A NOAEL of 15 mg.kgy,,'.d" is derived from a 2-generation study on rats (endpoints systemic
toxicity and postnatal toxicity). The conversion factor to concentration in food is 20 for rats that are
more than 6 weeks old, giving a NOEC (no observed effect concentration) of 300 mg.kge ™. As the
result is derived from a chronic study, the appropriate assessment factor is 30, giving an

MPCal, min of 10 mg.kgfd'l.

4.3 Benzo[b]fluoranthene

4.3.1 Bioconcentration

Water

In the current draft version of the EU-RAR on coal tar pitch (EC, 2006b), no BCF value for
benzo[b]fluoranthene is available: no experimental data have been found. Using the QSARs
mentioned in the TGD, a BCF value of 31768 L.kg™' (Veith QSAR) or 36000 L.kg" (parabolic
QSAR) is estimated. These values are unrealistically high, which will be discussed in the following.
The range of BCF values for fish species reported in the draft EU-RAR for PAHs containing four
rings is 200-9054 L kg™ For the three five ringed PAHs treated in the EU-RAR (one of which is
benzo[b]fluoranthene), no experimentally determined BCFyg, values are available. The EU-RAR
postulates that the heavier (molecular weight) PAHs are more rapidly metabolised than the lighter
PAHs, due to differences in enzyme activity; however, weight categories were not defined. This
suggestion implies lower BCF values for five ring PAHs compared to values reported here for the
four ring PAHs.

It is expected that ingestion of sediment by deposit feeding animals may be the dominant route of
uptake when hydrophobic compounds have a log K, > approximately 5.5. The latter finding would
also contribute to lower BCF values for most fish species. However, these findings are not
corroborated by experimental values for benzo[b]fluoranthene.

Higher BCF values are found for lower organisms: BCF values for four ring PAHs for crustaceans
range from 180-21916 L.kg™. This corresponds with the knowledge that higher organisms have the
ability to biotransform PAH, while lower organisms seem to lack this ability. Mussels seem to have
a very limited ability to metabolise PAHs while for algae and oligochaete worms no evidence of
PAH metabolism was found. The EU-RAR considers it relevant to incorporate the food chain:
water — mollusc — mollusc eating bird/mammal, in the risk assessment.

However, the most recent draft of the EU-RAR does not present a BCF for benzo[b]fluoranthene.
Since both a BCF and a PNEC,,, are missing, risk limits based on secondary poisoning can not be
derived.

Soil
Since a PNEC,;, has not been derived in the draft EU-RAR, risk limits based on secondary
poisoning for soil can not be derived.
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4.3.2 Trigger values

Table 33. Benz[b]fluoranthene: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kp, susp-water 4.91 [ 58 Koc X foc, susp

BCF n.a. [L.kg™ see section 4.3.1

BMF 1 [-] section 4.3.3.1

Log Kow 6.12 []

R-phrases R45, 50/53 [-]

A1 value 0.0002° [mg.L™"

DW standard 0.10 [ug.L™

n.a. = not available.

Directive 75/440/EC (EC, 1975) states: polycyclic aromatic hydrocarbons, but does not specify individual compounds.

®Directive 98/83/EC (EC, 1998) states that this trigger value stands for the sum of concentrations of 4 PAH, viz. benzo[b]fluoranthene,
benzolk]fluoranthene, benzo[ghi]perylene and indeno[1,2,3-cd]pyrene.

* benzo[b]fluoranthene has a log Ky, susp-water > 3; derivation of MPCec, sediment 18 triggered.

= benzo[b]fluoranthene has a log Ky, susp-water > 3; expression of the MPCyater 3 MPCyyier in
suspended particulate matter is required.

=  benzo[b]fluoranthene has a BCF > 100; assessment of secondary poisoning is triggered.

= benzo[b]fluoranthene has an R45 (may cause cancer) classification. Therefore, an MPCy,er for
human health via food (fish) consumption (MPChp food, water) Should be derived.

=  For benzo[b]fluoranthene, both an A1 value and a DW standard are available from Council
Directives 75/440/EEC (EC, 1975) and 98/83/EC (EC, 1998), respectively. See section 6.1.3.4
for the use of these standards in ERL derivation.

4.3.3 Secondary poisoning

43.3.1 Biomagnification

Although species from lower trophic levels may accumulate PAHs, predators usually contain low
levels, a process called biominification. This is due to the possibilities of vertebrates and some
invertebrates to excrete and metabolise PAHs. Lower organisms apparently lack the property to
metabolise PAHs. The draft EU-RAR concludes that biomagnification of PAHs in food webs at
higher trophic levels ‘does not appear to exist’.

In the draft EU-RAR, short attention is given to the possibility of lower organisms to transfer PAHs
in the food web, e.g. predatory molluscs and polychaetes might accumulate PAHs. However, due to
very limited information, this item is not addressed further, as is the possibility of food web transfer
of PAH metabolites.

Based on the information on biominification, a BMF value of 1 is selected for ERL derivation. This
decision is in line with the most recent draft of the EU-RAR.

4.3.3.2 Toxicity data on birds and mammals

This section is cited from the draft EU-RAR on coal tar pitch (EC, 2006b). References in the
following citation are not included in the reference list.

“The Technical Guidance Document recommends that the NOAEL from dietary toxicity tests with
fish-eating birds or mammals are used to determine the PNEC,.,;. However, data on the PAH
toxicity to birds are few. Some pertinent data from the literature are reviewed by Albers and
Loughlin (2003): Patton and Dieter (1980) exposed mallards (Anas platyrhynchos) to a diet
containing 10 PAHs for 7 months and observed greater hepatic stress responses and higher testis
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weights than male mallards fed a mixture of 10 alkanes. Retardation of nestling weight gain and
increased adrenal and nasal gland weights was attributed to the PAHs with four or more rings.
Immune function and MFO activity of European starlings (Sturnus vulgaris) were altered by oral or
subcutaneous doses of 7,12-dimethylbenzo[a]anthracene, a four-ring PAH (Trust et al., 1994).
From these data it is not possible to derive a NOAEL for birds for either of the PAHs.

Also PAH toxicity data to mammals is limited. Almost all of the long term studies reported were
designed to assess carcinogenic potency of PAH and are not considered appropriate for the
environmental risk assessment. Only for B[a]P reprotoxicity data are available. Most severe effect
were observed after administration of 10 mg.kg"' to CD-1 mice by gavage during gestation which
produced decreased gonadal weights and reduced fertility and reproductive capacity in the
offspring. Higher doses (40 mg.kg™") caused almost complete sterility in both sexes of offspring
(Mackenzie and Angevine, 1981). As no lower concentrations are tested a NOAEL can not be
determined and consequently no PNEC,, can be derived.

Other mammalian toxicity data for acenaphthene, anthracene, B[a]P, fluorene, fluoranthene and
pyrene derived from 90 day studies with mice (see Table 34), are based on endpoints which
ecological relevance is questionable.’

The conclusion drawn in the most recent draft of the EU-RAR is that derivation of a PNEC,,, for
benzo[b]fluoranthene is not possible. Hence, derivation of an MPC based on secondary poisoning in
both soil and water, is not possible.

Table 34. NOAELSs for PAHs found in a 90 sub chronic toxicity study with mice taken from
IPCS report (WHO, 1998).

Compound NOAEL Lowest Toxicity endpoint
[mg-kgbwmdq]
Acenaphthene 175 Hepatoxicity
Anthracene 1000 No toxicity observed
Benzo[a]pyrene <1100 Growth
Fluorene 125 Heamatological effect
Fluoranthene 125 Increased ALAT activity, pathological effect in the kidney and liver and
clinical and haematological changes
Pyrene 125 Nephropathy and decreased kidney weight

4.3.4 Human toxicological threshold limits

Benzo[b]fluoranthene is classified as possibly carcinogenic to humans (see page 28) and has an R45
classification. Baars et al. (RIVM, 2001) have derived a maximum permissible risk (MPR) value,
which is a CRya 0f 5.0 ug.kgbw'l.d'l. The quality of this risk value is stated as ‘high’. CR, stands
for excess lifetime cancer risk via oral exposure. It is based on a lifetime cancer risk of 1:10*. As the
WEFD guidance prefers basing risk limits on a 1:10° lifetime cancer risk, the TLy, is calculated as
CRuoral /100 = 50 ng.kgyy,'.d".

4.4 Isodrin

Isodrin was prioritised under the former ‘Water Framework Directive’ 76/464/EEC (EC, 1976), in
the daughter Directive 88/347/EEC (EC, 1988; amending Annex II of 86/280/EC on limit values
and quality objectives for discharges of certain dangerous substances included in List I of the
Annex to Directive 76/363/EEC). In 88/347/EEC, environmental quality objectives for the sum of
aldrin, dieldrin, endrin and isodrin were set at 10 ng.L™' for inland and estuary waters and at 5 ng.L"'
for coastal and territorial waters. The European Commission has decided to prioritise isodrin (and
several other substances) although the Water Framework Directive 2000/60/EC does not include
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isodrin as priority substance but as ‘other pollutant’. The environmental quality objectives of 10 and
5 ng.L'1 for X aldrin, dieldrin, endrin and isodrin are still in force under 2000/60/EC.

For this report we have decided to present only the environmental quality standard for water set in
88/347/EEC under 76/464/EEC and not to derive EQSs for other environmental compartments (see
section 3.1.4). Therefore, this section contains no table with trigger values.

4.5 DNOC

45.1 Bioconcentration

Since no experimental data on bioconcentration were retrieved for DNOC, a BCF was estimated
using the QSAR proposed by the TGD. The calculated BCF is 12.9 L kg™ indicating that DNOC
has no potential to bioaccumulate.

45.2
Table 35. DNOC: collected properties for comparison to MPC triggers.

Trigger values

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)
Log Kp, susp-water 1.25 [] 32 Koc X foc, susp
BCF 12.9 [L.kg™ 61 TGD QSAR
BMF = []
Log Kow 2.13 [-] 30 ClogP (measured)
R-phrases R 26/27/28, 38, 41, 43, | [-] ECB (2000b)
44, 50/53, 68
A1 value 1° [ug.L™
DW standard 0.1° [ug.L™

n.a. = not available.

“BMF not needed since there is no bioaccumulation potential.

®75/440/EC (EC, 1975) states that the sum of total pesticides should not exceed 1 pg.L'1.
°not used since an A1 value is available.

= DNOC has a log K, susp-water < 3; derivation of MPCeco, sediment 18 N0t triggered.

= No experimental BCF value for DNOC is available. The log K, of DNOC is < 3, therefore
assessment of secondary poisoning is not triggered.

= DNOC has a log K,y < 3 and no relevant R classification; there is no need to derive an
MPCh food, water fOr protection of human health via food (fish) consumption.

= An Al value of 1 ug.L" for the sum of ‘total pesticides’” is set. If the other aquatic MPC values
derived for DNOC are higher than 1 pg.L™", the MPC will be set at this value.

4.5.3 Human toxicological threshold limits

ATSDR (Agency for toxic substances and disease registry) has evaluated the non cancer oral
toxicity data for DNOC, but did not derive a chronic duration minimal risk level (MRL) because no
studies of chronic duration were located. However, ATSDR did derive an intermediate-duration
MRL of 0.004 mg.kgy,,'.d" for neurological effects in a human who took DNOC for the purpose of
weight reduction. This MRL will be used as TLpp.

> 75/440/EC contains a 1 pg.L™' Al value for ‘Total pesticides (parathion, BHC, dieldrin)’. For the purpose of risk limit
derivation, the three pesticides mentioned by name are considered to be examples. The A1l value is interpreted as being
valid for the sum of all pesticides measured in a given water body. This wording does not offer possibilities for the
setting of A1 values for individual pesticides in the case that more than one pesticide is monitored in a given water
body. If only one pesticide is present, its Al value would be 1 pg.L™.
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4.6 Aniline

4.6.1 Bioconcentration

In the RAR for aniline, it is reported that only one reliable study is available concerning the
bioaccumulation of aniline in fish (Zok et al., 1991 in EC, 2004a). In this study, Danio rerio was
exposed to '*C-labelled aniline at a concentration of 0.2 pg.L™" under static conditions. The amount
of radioactivity in the medium was kept constant by adding stock solution if required. After
reaching a steady state of uptake and elimination, the remaining fish were transferred to a flow-
through system containing clean water. A BCF of 2.6 = 0.06 L kg™ was determined. This result is in
accordance with the measured value for log K,y of 0.9.

4.6.2 Trigger values

Table 36. Aniline: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kp, susp-water 1.61 [] Koo X foc, susp
BCF 2.6° [L.kg™ 62 flow-through
BMF =P [
Log Kow 0.9 [-] 34 shake flask
R-phrases R 23/24/25-40-41-43- []

48/23/24/25-68-50
A1 value n.a.
DW standard n.a.

n.a. = not available.
®For Danio rerio (EC, 2004a).
®BMF not needed since there is no bioaccumulation potential.

* Aniline has a log K, susp-water < 3; derivation of MPCeco, sediment 1 NOt triggered.

= Aniline has a BCF < 100; assessment of secondary poisoning is not triggered.

= Aniline has an R40 (limited evidence of a carcinogenic effect) classification; an MPCyr for
human health via food (fish) consumption (MPChp, food, water) Should be derived.

= For aniline, no A1l value and no DW standard are available from Council Directives
75/440/EEC (EC, 1975) and 98/83/EC (EC, 1998), respectively. Therefore, a provisional DW
standard needs to be derived.

4.6.3 Human toxicological threshold limits

In a repeated dose toxicity study with rats conducted over 104 weeks, a LOAEL of 7.2 mg.kgyy, " .d™
was found (CIIT, 1982, cited in EC, 2004a). For the Canadian Environmental Protection Act
(Government of Canada, 1994), a TDI has been derived based on the LOAEL of 7.2 mg.kgbw'l.d'l.
The TDI has been derived by dividing the LOAEL with a factor 5000. The factor of 5000 is the
product of factors of 10 for intraspecies variation; 10 for interspecies variation; 10 for use of a
LO(A)EL rather than a NO(A)EL and 5 for limited evidence of carcinogenicity. Dividing the
LOAEL of 7.2 mg.kgy,'.d"' by 5000 results in a TDI of 1.44 pug.kgp,'.d”.

This value for the TDI is similar to that which could be derived from the results of the limited
clinical study reported by Jenkins et al. (1972, cited in EC, 2004a) on formation of methemoglobin
in volunteers administered aniline. In derivation of a TDI on the basis of this study in humans, the
NOEL (no observed effect level) of 0.21 mg.kgy,, " could be divided by an uncertainty factor of 50
(which takesl in‘go account intraspecies variation and limitations of the study), yielding a value of
4.2 pgkgpw .d.
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4.7 Epichlorohydrin

4.7.1 Bioconcentration

For epichlorohydrin (classified with R45), a BCF is needed for calculation of the MPChp food, water-
An experimentally determined bioconcentration factor for epichlorohydrin is not available.
Calculation using the QSAR from the TGD (recommended for substances with a log Ko, of 2-6)
gives a value of -0.318 L kg™, which is unrealistically low. Using the BCFWIN module from EPI
suite, a value of 3.16 L.kg'l is calculated, which will be used as estimate in the calculation of the
MPChh food, water-

4.7.2 Trigger values

Table 37. Epichlorohydrin: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr | Method/source
(if applicable)

LOQ Kp. susp-water 1.09 a ['] Koc X foc. susp Anonymus,
2004; EC, 2004a

BCF 3.16 [L.kg™] 63

BMF 1° []

Log Kow 0.45 [ 37 slow-stirring method

R-phrases R10, R23/24/25, R34, []

R43, R45
A1 value n.a.
DW standard 0.1 [ug.L™

n.a. = not available.
#Maximum value calculated with upper limit of K, range 4.49 — 123.
®Default value (INS guidance).

= Epichlorohydrin has a log K, susp-water < 3; €ven when the upper limit of the available range of
Koc values is used. Therefore, derivation of MPCeco, sediment 1S NOt triggered.

= Epichlorohydrin has a log K,y < 3, therefore assessment of secondary poisoning is not
triggered.

= Epichlorohydrin is classified as a class 2 carcinogen (class 2A: probable human carcinogen).
An MPC,,r for human health via food (fish) consumption will be derived.

* A DW standard of 0.1 pg.L™" is available for epichlorohydrin. If the DW standard is lower than
water quality standards for other objectives, a provisional drinking-water standard has to be
derived.

4.7.3 Human toxicological threshold limits

The human toxicological threshold limit used for ERL derivation is based on the RSD (risk specific
dose) value of 1x10™ mg.kgy,'.d"', which is based on an oral slope factor and on a 1:10° cancer
risk based on lifelong exposure. This RSD is divided by 10 to convert it to a 1:10° cancer risk value.
A 10° risk value for cancer is in line with the FHI guidance. Therefore, the human risk limit used
for ERL derivation in this report, called TLyy, is 0.1 pg.kgbw'l.d'l.

The RSD value of the US EPA (united states environmental protection agency) is preferred over the
TDI of 0.14 pg.kgy,'.d" published by the World Health Organisation (WHO) (WHO, 2004), since
the former value is based on carcinogenicity. Note that the TDI put forward by the WHO and the
TLun used in this report, are highly comparable.
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4.8 1,2-Dibromoethane

4.8.1 Bioconcentration

Since 1,2-dibromoethane is carcinogenic, a BCF is needed for MPChip food, water derivation. A limited
literature search for data on bioconcentration of 1,2-dibromoethane was performed, since
bioconcentration was not expected to be relevant for this compound. Mackay et al. (2000) reports
two calculated BCF values: 6.0 and 2.0 L.kg™. Use of the QSAR put forward in the TGD (and in
INS guidance) results in a BCF estimate of 9.25 L.kg™". The applicability domain of this QSAR is
log Kow 2-6. With a log Ky, of 1.96 we accept this estimate realising that it is a borderline case.
BCF estimates are low, which is to be expected based on size of the molecule and its log K,y. In the
ERL derivation of 1,2-dibromoethane, the BCF is needed in the ERL derivation for human health
via fish consumption (MPChj, food, water)- In the absence of experimental BCF data, we propose to
calculate the MPChp, food, water using the highest BCF estimate of 9.25 L.kg'l. Further search for
experimental BCF values will be performed if the MPChp food, water turns out to be the critical
MPCwater-

4.8.2 Trigger values

Table 38. 1,2-Dibromoethane: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)
Log Kp, susp-water 0.8 [l Koc X foc, susp
BCF? 9.25 [L.kg™] 64
BMF 2 []
Log Kow 1.96 [] 39
R-phrases R23/24/25, R36/37/38, | [-]
R45, R51/53
A1 value n.a.
DW standard n.a.

n.a. = not available.
*BMF not needed; BCF < 100 and log Koy < 3.

= Since 1,2 dibromoethane has a log K, susp-water < 3, derivation of MPCeco sediment 18 N0t triggered.

= Since 1,2 dibromoethane has a BCF < 100, assessment of secondary poisoning is not triggered.

= Derivation of an MPCyat; for human health via food (fish) consumption is triggered, since
1,2-dibromoethane is classified as a (suspected) carcinogenic (R45).

= For 1,2-dibromoethane, no A1l value and no DW standard are available from Council Directives
75/440/EEC (EC, 1975) and 98/83/EC (EC, 1998), respectively. Therefore, a provisional DW
standard needs to be derived.

4.8.3 Human toxicological threshold limits

1,2-Dibromoethane is classified as a class 2A genotoxic carcinogen by the IARC (Monograph 15,
Suppl. 7; IARC, 1999b). A risk specific dose (RSD) of 5.00x 10 mg.kgyy'.d™" derived by the US
EPA, based on a 1:10° risk value for cancer, was retrieved from the TERA (toxicology excellence
for risk assessment) database. Based on a 1:10° risk value, this RSD is recalculated to

5.0x107 mg.kgbw'l.d'l. This value will be used as TLy, in ERL derivation.
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4.9 Ethinylestradiol

49.1 Bioconcentration

There is little information available concerning the bioconcentration potential of ethinylestradiol.
Liebig et al. (2005) found a BSAF (on a ww/ww basis) of 90 after 35 days in the sediment
oligochaete Lumbriculus variegatus (lipid content 8 + 0.4% of dw) although it has to be noted that
steady state was not reached. Lange et al. (2001) exposed fish (Pimephales promelas) to
ethinylestradiol for 158 and 245 days and reported that the whole body BCF in healthy fish is likely
to be < 500 but certainly below 2400. A more exact determination could not be given due to
analytical limitations. Using the QSAR for fish from INS guidance (which is equal to that in the
TGD) and a log K,y of 3.67, a BCF value of 263 is calculated. This BCF is used in ERL derivation.

4.9.2 Trigger values

Table 39. Ethinylestradiol: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)
Log Kp, susp-water 2.34° [-] Koe X foc, susp
BCF 263 [Lkg™] 62 QSAR fish (TGD, 2003)
BMF 1 [ Default value; based on log Koy
Log Kow 3.67 [-] 40 Measured
R-phrases not classified [-] ECB, 2005
A1 value n.a.
DW standard n.a.

n.a. = not available.
“Calculated using log Ko of 3.34 (see section 2.9.3.1).

= Since ethinylestradiol has a log Ky, susp-water < 3, derivation of MPCeco, sediment 1S DOt triggered.

=  Since ethinylestradiol has a BCF > 100 (based on the TGD QSAR for fish), assessment of
secondary poisoning is triggered.

= Ethinylestradiol has not been classified in Annex I of Directive 67/548/EEC (ECB, 2005),
therefore, no R phrases are listed. However, the IARC monograph (IARC, 1979; IARC, 1987b)
classifies ethinylestradiol as a class 1 carcinogenic. This triggers derivation of an MPCyter for
human health via food (fish) consumption.

4.9.3 Human toxicological threshold limits

A human toxicological threshold limit for ethinylestradiol is not available. An ADI for estradiol is
available, which is 50 ng.kgp,'.d"' (JECFA, 2000). Ethinylestradiol has a higher estrogenic potency
than estradiol. This is caused by the presence of the ethinyl group compared to the estradiol
molecule, which causes ethinylestradiol to be much slower metabolised than estradiol. Various
values for the difference in estrogenic potency between ethinylestradiol and estradiol in humans are
found, none however seems to be very well underpinned. A report by ARCEM (2003) states that the
estrogenic potential of ethinylestradiol in humans is 50 times higher than that of estradiol. However,
this statement is not referenced. Lobo and Stanczyk (1994) cited a factor of 200 for the difference in
potency. After consultation with human toxicologists from RIVM it is proposed to apply a factor of
50 to extrapolate the ADI of estradiol to ethinylestradiol, resulting in a TLy;, of 1 ng.kgyy'.d™".
Ethinylestradiol, like other steroidal estrogens, is carcinogenic to humans: IARC Group 1 (IARC,
1979; IARC, 1987b). This carcinogenic action is thought to arise from hormonal receptor-mediated
cell growth (non-genotoxic mechanism). Since the ADI protects against hormonal effects it will
also be protective against the carcinogenic action by ethinylestradiol.
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4.10 Methyl bromide

4.10.1 Bioconcentration

A literature search for experimental data on bioconcentration of methyl bromide was not performed,
since bioconcentration is not expected to be relevant for methyl bromide. Mackay et al. (2000)
reports two calculated BCF values: 0.623 and 0.672 L kg ™. The QSAR put forward in the TGD (and
in INS guidance) is not applicable (applicability domain of log Ky, 2-6) to methyl bromide. The
EPI Suite estimate is 0.206. In the absence of experimental BCF data, we propose to calculate the
MPChh food, water using the highest BCF estimate of 0.672 L.kg'l.

4.10.2 Trigger values

Table 40. Methyl bromide: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

LOQ Kp. susp-water _0'393 ['] KocX foc. susp

BCF 0.672 66

BMF 1 [

Log Kow 1.19 [-] 43

R-phrases R23/25, R36/37/38, [-] Classification from

R48/20; R50; R59; R68 Annex | under

67/548/EEC.

A1 value n.a.

DW standard n.a.

n.a. = not available.
®Based on a geometric mean log K, of 0.606 (see Table 24).

* Since methyl bromide has a log K, susp-water < 3, derivation of MPCeco, sediment 1 NOt triggered.

= Since methyl bromide has a BCF < 100, assessment of secondary poisoning is not triggered.

= Although methyl bromide is classified with R21 and R48, this does not trigger derivation of an
MPCh food, water derivation (protection of human health via food (fish) consumption) since
methyl bromide does not have the potential to bioaccumulate.

= For methyl bromide, no Al value and no DW standard are available from Council Directives
75/440/EEC (EC, 1975) and 98/83/EC (EC, 1998), respectively. Therefore, a provisional DW
standard needs to be derived.

4.10.3 Human toxicological threshold limits

IARC monograph Vol. 71 concludes the following: ‘There is inadequate evidence in humans for the
carcinogenicity of methyl bromide. There is limited evidence in experimental animals for the
carcinogenicity of methyl bromide. The overall evaluation methyl bromide is not classifiable as to
its carcinogenicity to humans (Group 3)’ (IARC, 1999a).

ATSDR (ATSDR, 1992) has evaluated the oral toxicity data for methyl bromide, but did not derive
a chronic duration minimal risk level (MRL) because no studies of chronic duration were available.
However, ATSDR did derive an intermediate-duration MRL of 0.003 mg.kgbw'l.d'l. US EPA
reports an RfD (reference dose) of 1.40x 107 mg.kgbw'l.d'1 (US EPA, 2007a). This RfD is derived
from a NOAEL of 1.4 mg.kgy, '.d" for epithelial hyperplasia of the fore stomach and an assessment
factor of 1000. The RfD of 1.40x107 rng.kgbw'l.d'1 will be used as TLy;, in the derivation of the
MPde, water-
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4.11 6PPD

4.11.1 Bioconcentration

No bioaccumulation studies are available for 6PPD. Based on its calculated log K,y of 5.41, a BCF
of 7900 L kg™ would be calculated using the QSAR recommended in the TGD. However, since
6PPD is not stable in water, as discussed in section 0, it is not expected to bioaccumulate.
Experimentally determined BCF values for 6PPD degradation products are maximally 23 for 1,2-
dimethylbutylamine and N-phenyl-p-benzoquinone monimine, indicating that there is no
bioaccumulation potential for these metabolites (cited from OECD, 2004).

4.11.2 Trigger values

Table 41. 6-PPD: collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kp, susp-water 3.48° [] Koc X foc, susp

BCF <100 [L.kg™ 67

BMF n.a. [-]

Log Kow 5.41 [-] 45 ClogP estimate

R-phrases R43°, R50°, R53° [ BUA (1998)

A1 value n.a.

DW standard n.a.

n.a. = not available.

®Based on log K, of 4.48 (see page 45).

*The R phrases have been cited from BUA (1998). To date, 6PPD is not classified in the Annex | of Directive
67/548/EEC. Therefore, the R-phrases should be regarded as indicative.

= Since 6PPD has a log K, susp-water 2 3, derivation of MPCeco, sediment 15 triggered.

= Since 6PPD has a BCF < 100, assessment of secondary poisoning is not triggered.

= Derivation of an MPChp, food, water (protection of human health via food (fish) consumption) is not
triggered, since 6PPD is not classified as a (suspected) carcinogenic, mutagenic or reprotoxic
substance.

= No Al value and no DW standard are available from Council Directives 75/440/EEC (EC,
1975) and 98/83/EC (EC, 1998), respectively. Therefore, a provisional DWS needs to be
derived.

4.11.3 Human toxicological threshold limits

Both OECD (2004) and OSPAR (2005) report 6PPD as a substance which is not carcinogenic,
mutagenic and/or reprotoxic (CMR). No established ADI or TDI was found for 6PPD. The NOAEL
of 75 mg kg, '.d”" reported in the OECD SIDS report is selected as TLy, (OECD, 2004). This
NOAEL is based on feeding studies ranging from 13 weeks to 24 months exposure in both male and
female rats. Following INS guidance, TLy, is equal to the NOAEL/100, which gives a TLy, of

0.75 mg.kgbw'l.d'l.

4.12 DCB

4.12.1 Bioconcentration

For the five bioconcentration studies for fish reported in the [UCLID dataset, the original papers
were retrieved and evaluated (Sikka et al., 1978; Appleton and Sikka, 1980; Freitag et al., 1985).
The BCF study of Appleton and Sikka was performed at 5 and 0.1 pg.L™". These concentrations are
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far below the LC50 of DCB for L. macrochirus (LC50 = 500 pug.L™"). Mortality will not have
influenced the determination of BCFs from the study by Appleton and Sikka.

The BCFs from the study by Sikka et al. are considered less valid. Mortality of fish at the end of the
exposure period hampered determination of equilibrium BCFs. The first experiment showed
mortality at an exposure concentration of 2 mg.L™" at the end of the 48 hour exposure period. In the
second experiment, the exposure concentration was 0.5 mg.L™' and mortality started to occur after
96 hours of exposure. The authors indicate that equilibrium was not yet reached, given the fact that
residues in fish surviving at 120 hours were substantially higher than levels in fish dead at 120
hours and also higher than levels in fish living at 96 hours. Although the higher BCF of the two
(554 L.kg") is in the same range as the values of Appleton and Sikka, both values were excluded
because of the occurrence of mortality of test organisms.

The study of Freitag et al. reports a BCF of 610 L.kg". However, since this study lacks all
experimental detail, it will not be used for ERL derivation. The geometric mean of the two BCF
values from Appleton and Sikka is 501 L.kg™, and this value will be used for ERL derivation.

Preliminary evidence for metabolism of DCB in fish was also obtained in the study by Appleton
and Sikka (1980) and Sikka et al. (1978) The presence of one metabolite was shown, the identity of
which was not elucidated. Preliminary research suggested that this might be a DCB-glucoronide
conjugate.

Calculation of the BCF using the QSAR suggested in the TGD, with the selected log Ky, of 3.51,
gives a BCF of 192 L kg™, Since experimental data indicate higher accumulation,

the BCF of 501 L.kg™', based on total '*C radioactivity in whole fish is used for ERL derivation.

4.12.2 Trigger values
Table 42. 3,3’-Dichlorobenzidine (DCB): collected properties for comparison to MPC triggers.

Parameter Value Unit Derived at page nr. | Method/source
(if applicable)

Log Kp, susp-water 2.99° [] Koo X foc, susp

BCF 501 [L.kg™ 67

BMF 1 []

Log Kow 3.51 [-] 48 measured

R-phrases R21, R43, R45, R50/53 | [-] ECB (2000b)

A1 value n.a.

DW standard n.a.

n.a. = not available.
#Based on the selected value for log K, of 3.99.

* The actual value of the log K, susp-water 1S < 3. This means that MPCeco, sediment derivation would
not be triggered. However, rounding off the log Ky, susp-water Value of 2.99 would give 3,
triggering MPCeco, sediment derivation. Moreover, since adsorption studies on sediment have
shown that part of the sorption of DCB to sediment is irreversible, it is reasonable to expect that
sediment concentrations will slightly increase over the values estimated with equilibrium
partitioning. It was therefore decided to derive an MPCec, sediment for DCB.

= Since DCB has a BCF > 100, assessment of secondary poisoning is triggered.

= Derivation of an MPCy,t for human health via food (fish) consumption is triggered, since DCB
is classified as a (suspected) carcinogen, and its BCF 2 100 is coupled to R21.

= No Al value and no DWS are available from Council Directives 75/440/EEC (EC, 1975) and
98/83/EC (EC, 1998), respectively. Therefore, a provisional DWS needs to be derived.
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4.12.3 Human toxicological threshold limits

Epidemiological studies have shown that benzidine induces urinary bladder cancer in workers in the
azo-dye industry. In animals, other target organs for carcinogenesis caused by aromatic amines have
been identified, depending on the exposure route (Zeilmaker et al., 2000).

Zeilmaker et al. have derived an NRL (negligible risk level) for DCB was derived from the NRL for
benzidine, which is 0.3 ng.d". This value is based on benzidine levels in urine of exposed workers,
oral benzidine exposure and urinary excretion in rhesus monkeys and an extrapolation model.

A correction factor of 10 was applied by Zeilmaker et al. to account for the difference in
carcinogenic potency between benzidine and DCB. This correction factor is a conservative estimate
based on the difference in carcinogenic potency (TD50) values of benzidine and DCB, which were
reported to be 1.7 mg kg, '.d" and 28 mg kg, '.d", respectively. Hence, the NRL for DCB is 3
ng.d”. This NRL is based on life long exposure leading to 1 extra case of cancer in one million life-
long exposed persons. The NRL is equal to 3/70 = 0.043 ng.kgy,, ' .d". The latter value will be used
as TLy, in the ERL derivation.

4.12.4 Secondary poisoning

An online literature search in TOXLINE (1985-2001) and CURRENT CONTENTS (1997-June
2006) was performed to find studies on birds and mammals that would result in NOEC, NOEL or
NOAEL levels of DCB toxicity. Surprisingly, no studies on bird toxicity of DCB were retrieved,
nor were any studies with DCB resulting in a NOEC, NOEL or a NOAEL found.

Several other sources were screened for bird and (chronic) mammal toxicity studies: GDCh
(German Chemical Society)-BUA (1989), GDCh (German Chemical Society)-BUA (1999),
Government of Canada (1993), ECB (2000b); but no NOAELSs or useful studies were reported. In
ATSDR (1998), the available study information on oral toxicity of DCB to mammals is summarised
and represented as NOAELs. The lowest NOAEL reported for chronic exposure is 10 mg.kgyy ' .d"!
obtained in a seven year study with dogs. However, the lowest LOAELSs reported, are
approximately 11 mg.kgy,'.d" for incidence of hepatic tumours in mice and 10.4 mg.kgyy,'.d™ for
hepatocellular and urinary bladder carcinomas in dogs. Note however, that these LOAELSs can not
be considered valid, since in both studies only one dose was tested. Summarising, this means that
there are not enough data to derive a robust NOAEL for birds or mammals.

We propose, pragmatically, to divide the NOAEL of 10 mg.kgyy ' "d™" obtained for dogs, by an
assessment factor of 10, and to use the resulting extrapolated NOAEL of 1 mg.kgy,,'.d™, as input
for the derivation of an MPC for secondary poisoning. This NOAEL of 1 mg.kgy,'.d" is converted
to @ NOEC mammal USing a conversion factor of 40 gp,,.gr'.d™" for food intake, resulting in a
NOECmammal food chr of 40 mg-kgfd_l-
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5. Ad hoc-MPC values and underlying data

5.1 Overview of ad hoc-MPCs for water

Table 43 presents ad hoc-MPC values for the compartment water for the twelve substances
investigated in this report. The following sections show the toxicity data underlying these ad hoc-
MPC:s, for those cases where the data could be retrieved.

Table 43. Ad hoc-MPC values derived by RIZA" and RIVM!' for 12 selected substances.

ad hoc-MPC RIZA |Reference ad hoc-MPC RIVM |Reference

Compound [ug.L [ug.L M

pentaBDE 0.014 Anonymus, 2006a, Anonymus, 2006b 0.53° see footnote e

p-tert-octylphenol 0.122; 3.2% Anonymus, 2006a, Anonymus, 2006b 0.00423 Hansler and Posthumus, in prep.
benzo[b]fluoranthene 0.025" see footnote b 0.024° see footnote e

isodrin 0.008 Beek, 1999 0.00082 Hansler and Posthumus, in prep.
DNOC 196, 21° Beek, 1999 —' Hansler and Posthumus, in prep.
aniline 0.08 Anonymus, 2006a, Anonymus, 2006b 0.4° Hansler and Posthumus, in prep.
epichlorohydrin 12 Beek, 2002 2.95 Hansler and Posthumus, in prep.
1,2-dibromoethane 4.8 Beek, 2002 5.96x10°9 Hansler and Posthumus, in prep.
ethinylestradiol 1 Anonymus, 2006a, Anonymus, 2006b 0.189 Hansler and Posthumus, in prep.
methyl bromide 70007, 7° Beek, 1999 0.42 Hansler and Posthumus, in prep.
6PPD 2.4 Anonymus, 2006a, Anonymus, 2006b 0.0538 Hansler and Posthumus, in prep.
3,3'-dichlorobenzidine 1 Beek, 2002 0.000256 Hansler and Posthumus, in prep.

®The value of 0.122 pg.L™" was reported in Anonymus, 2006a and Anonymus, 2006b, while Hansler and Posthumus (in prep.)
report an ad hoc-MPC derived by RIZA of 3.2 ug.L™.

PRIZA did not derive an ad hoc-MPC benzo[blfluoranthene in Beek, 2002. In that report, a German standard (QZ, qualitatsziel,
‘quality standard’) of 0.025 pg.L™” is cited. Most likely, this value was used to set the ad hoc-MPC published as ‘MKN’ value of
0.025 pg.L’1; see also section 5.2.3.

°RIZA has derived two ad hoc-MPC values for DNOC: one tabulated as 2-methyl-4,6-dinitrophenol, the other tabulated as DNOC.
“RIZA has published two ad hoc-MPC values for methyl bromide: one tabulated as 7 mg.L™" (Anonymus, 2006a) and one as

7 ug.L" (Beek, 1999;Anonymus, 2006b).

°The value reported in the table was used to prioritise the twelve compounds for this project, but stems from an earlier draft of
Hansler and Posthumus. In a later version of Hansler and Posthumus (in prep.), cited here, the proposed ad hoc-MPC was
removed, since a since a draft EU-RAR exists for this compound.

'No ad hoc-MPCs derived by RIVM for DNOC since an MPC value (21 pg.L™) already existed (see section 5.2.5).

9This value was proposed in the first draft of Hansler and Posthumus and it was used to prioritise

1,2-dibromoethane for ERL derivation. In a later version of Hansler and Posthumus (in prep.), the proposed ad hoc-MPC was
removed, since a legally binding MPC value already existed (see section 5.3.2).

"RIZA = institute for inland water management and waste water treatment.

'RIVM = national institute for public health and the environment.

5.2 GROUP 1: compounds for which ERL derivation is ongoing
in various frameworks

5.2.1 PentaBDE

= An ad hoc-MPC for pentaBDE has not been derived by RIVM and awaits finalisation of the
EU-RAR for this substance group (Hansler and Posthumus, in prep.).

* The ad hoc-MPC derived by RIZA for pentaBDE is 0.014 pg.L™' (Anonymus, 2006b;
Anonymus, 2006a). This value expresses the dissolved fraction.

5.2.2  p-tert-octylphenol

» The ad hoc-MPC for p-tert-octylphenol derived by RIVM is 0.00423 pg.L" (Hansler and
Posthumus, in prep.). Table 44 shows the toxicity value that was used to derive the RIVM ad
hoc-MPC.



Page 72 of 230 RIVM report 601782003

Table 44. Toxicity datum underlying the RIVM ad hoc-MPC for p-tert-octylphenol.

Species Taxon Duration | Criterion Value Reference
[mg.L]
Selenastrum capricornutum algae 96 h EC50 1.9 HSDB
References

HSDB, Hazardous Substances Database, US National Library of Medicine (http://toxnet.nIm.nih.gov/cgi-bin/sis/htmigen?HSDB).

The toxicity study listed in Table 44 has been tabulated for ERL derivation in the p-tert-octylphenol
toxicity data tables (Table AS. 2).

» The ad hoc-MPC for p-tert-octylphenol derived by RIZA is 0.122 pg.L™' (Anonymus, 2006b;
Anonymus, 2006a). This value expresses the dissolved concentration.

5.2.3 Benzo[b]fluoranthene

= An ad hoc-MPC for benzo[b]fluoranthene has not been derived by RIVM and awaits
finalisation of the EU-RAR for coal tar pitch (Hansler and Posthumus, in prep.).

» RIZA presents an ‘MKN’, which is to be interpreted as ad hoc-MPC of 0.025 pg.L™" (this value
expresses the total concentration, i.e. dissolved + adsorbed to suspended matter) under
76/464/EEC for benzo[b]fluoranthene (called 3,4-benzofluoranthene) (Anonymus, 2006b;
Anonymus, 2006a).

The derivation of an ad hoc-MPC for this compound could not be found. In Beek (2002), one
toxicity study is reported, but an ad hoc-MPC was not derived. The toxicity datum cited from Beek
is given in Table 45.

Table 45. Toxicity datum of benzo[b]fluoranthene cited in RIZA ad hoc-MPC derivation.

Species Taxon Duration | Criterion Value Reference
[mg.L"]
Daphnia magna crustacea 24 h EC50 >1.024 n.r.

n.r. = not reported.

5.2.4 lsodrin

» The ad hoc-MPC for isodrin derived by RIVM is 0.82 ng.L"' (Hansler and Posthumus, in prep.).
This report states that this MPC is based on an LC50 value of 6 pg.L™", but no further details are
given.

= RIZA presents a legal MPC of 8 pg.L™' (this value expresses the dissolved fraction) for isodrin,
derived under 76/464/EEC (Anonymus, 2006b; Anonymus, 2006a).

An ad hoc-MPC for isodrin derived by RIZA was reported by Beek (Beek, 1999), this value is
8 ng.L"' (Phernambucq et al., 1996).

5.25 DNOC

= RIVM has not derived an ad hoc-MPC value for DNOC since an MPC value for water was
available (Hansler and Posthumus, in prep.). This MPCyer is 21 pg. L™ (Crommentuijn et al.,
1997).

= RIZA also presents an MPC (not an ad hoc-MPC) for DNOC of 21 pg.L" (Anonymus, 2006b;
Anonymus, 2006a). The MPC values for the total and dissolved fraction of DNOC are equal.
RIZA has earlier reported an ad hoc-MPC value of 196 pg.L™' for 2-methyl-4,6-dinitrophenol
(Beek, 1999), while in the same report and table an ad hoc-MPC of 21 pg.L™" is reported for
DNOC. Presumably, the identity of DNOC (dinitro-ortho-cresol), being 2-methyl-4,6-
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dinitrophenol, was overlooked. However, the underlying toxicity data for both ad hoc-MPCs is
not presented.

5.2.6  Aniline

= An ad hoc-MPC for aniline has not been derived by RIVM and awaits finalisation of the EU-
RAR for this substance (Hansler and Posthumus, in prep.).

= The ad hoc-MPC derived by RIZA for aniline is 0.08 pg.L" (Anonymus, 2006b; Anonymus,
2006a). This value expresses the dissolved fraction.

5.3 GROUP 2: compounds for which only ad hoc-MPCs are
available

5.3.1 Epichlorohydrin

» The ad hoc-MPC for epichlorohydrin derived by RIVM is 2.95 pg.L™' (Hansler and Posthumus,
in prep.). Table 46 shows the toxicity data that were used to derive the RIVM ad hoc-MPC.

Table 46. Toxicity data underlying the RIVM ad hoc-MPC for epichlorohydrin.

Species Taxon Duration | Criterion Value Reference
[mg.L"]
Microcystis aeruginosa bacteria 8d NOEC 6 IUCLID
Chilomonas paramaecium protozoa 48 h NOEC 29 IUCLID
Scenedesmus quadricauda algae 8d NOEC 5.4 IUCLID
Daphnia magna crustacea 48 h LC50 19.4* ECOTOX
Pimephales promelas pisces 96 h LC50 9.1 ECOTOX
*this value is the lower limit of an LC50 range.
References

IUCLID, International Uniform Chemical Information system (http://ecb.jrc.it/existing-chemicals/).
ECOTOX, Aquatic toxicity database van US EPA (http://www.epa.gov/cgi-bin/ecotox_quick_search).

The majority of values listed in Table 46 have been tabulated for ERL derivation in the
epichlorohydrin toxicity data tables. Some data could not be identified due to the omission of
original references.

» RIZA presents a legal MPC (NB not an ad hoc-MPC) for epichlorohydrin of 12 pg.L™
(dissolved fraction), derived under 76/464/EEC (Anonymus, 2006b; Anonymus, 2006a).
This MPC was derived as ad hoc-MPC in Beek (2002). The toxicity data used in this derivation
and cited from that report are listed in Table 47. All toxicity tests used for the RIZA ad hoc-
MPC derivation are tabulated for the MPC derivation in this report.

Table 47. Toxicity data underlying the RIZA ad hoc-MPC for epichlorohydrin.

Species Taxon Duration | Criterion [xgl'iﬁ] Reference
Daphnia magna crustacea 48 h LC50 24 n.r.
Carassius auratus pisces 24 h LC50 23 n.r.
Danio rerio pisces 96 h LC50 30.5 n.r.
Lepomis macrochirus pisces 96 h LC50 35 n.r.
Menidia beryllina pisces (marine) 96 h LC50 18 n.r.
Pimephales promelas pisces 96 h LC50 12 n.r.
Rasbora heteromorpha pisces 48 h CL50 36 n.r.

n.r. = not reported.

Based on the combination of species name and LC50 value, we infer that the majority of values
listed in Table 47 have been tabulated for ERL derivation in the epichlorohydrin toxicity data
tables. Some data could not be identified due to missing references.
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5.3.2 1,2-Dibromoethane

= RIVM has not derived an ad hoc-MPC value for 1,2-dibromoethane since there is a legal value
according to the ‘Scheldt decree’ (in Dutch: ‘Schelde arrest’; Hansler and Posthumus, in prep.).
The height of this value was 4.8 pg.L"' (Anonymus, 2003). However, note that this value is
currently no longer in force. Although an ad hoc-MPC was not derived by Hansler and
Posthumus, the following toxicity data were collected (Table 48).

Table 48. Toxicity data underlying the RIVM ad hoc-MPC for 1,2-dibromoethane.

Species Taxon Duration | Criterion Value Reference
[mg.L")
Hydra oligactis coelenterata 72h LC50 50 ECOTOX
Cyprinodon variegatus pisces (marine) 48 h LC50 4.8 ECOTOX
Oryzias latipes pisces 96 h NOEC 5.8 ECOTOX
References

ECOTOX, Aquatic toxicity database of US EPA (http://www.epa.gov/cgi-bin/ecotox_quick_search).

All values listed in Table 48 have been tabulated for ERL derivation in the 1,2-dibromoethane
toxicity data tables (Table AS5. 8, Table AS. 16 and Table AS. 26).

= RIZA presents a legal MPC (NB not an ad hoc-MPC) for 1,2-dibromoethane of 4.8 pg.L™
(dissolved fraction), derived under 76/464/EEC (Anonymus, 2006b; Anonymus, 2006a).
This MPC was derived as ad hoc-MPC in Beek (2002). The toxicity data used in this derivation
and cited from that report are listed in Table 49.

Table 49. Toxicity data underlying the RIZA ad hoc-MPC for 1,2-dibromoethane.

Species Taxon Duration | Criterion Value Reference
[mg.L]
Hydra oligactis coelenterata 72h LC50 50 n.r.
Daphnia magna crustacea 24 h EC50 55 n.r.
Centropus undecimalis pisces (marine) 48 h LC50 6.2 n.r.
Cyprinodon variegatus pisces (marine) 48 h LC50 4.8 n.r.
Lepomis macrochirus pisces 48 h LC50 21 n.r.
Micropterus salmoides pisces 48 h LC50 18 n.r.
Oryzias latipes pisces 96 h LC50 32.1 n.r.
Oryzias latipes pisces 28d NOEC 3.74 n.r.

n.r. = not reported.

The majority of values listed in Table 49 have been tabulated for ERL derivation in the
1,2-dibromoethane toxicity data tables. One toxicity datum could not be identified due to the
omission of original references (Table A5. 8, Table AS. 16 and Table AS. 26).

5.3.3 Ethinylestradiol

* The ad hoc-MPC for ethinylestradiol derived by RIVM is 0.189 pg.L" (Hansler and
Posthumus, in prep.). Although the method of derivation of this ad hoc-MPC value, following
Hansler and Posthumus, is untraceable, the following toxicity data were collected (Table 50).

Table 50. Toxicity data underlying the RIVM ad hoc-MPC for ethinylestradiol.

Species Taxon Duration | Criterion Value1 Remark Reference

[mg.L]
Hydra vulgaris coelenterata 96 h LC50 3.8 Pascoe et al., 2002
Brachionus calyciflorus rotifera 72 h EC50 1.33° Radix et al., 2002
Acartia tonsa crustacea (marine) 5d EC50 0.088 development /2\83$rsen etal,
Cyprinodon variegatus pisces (marine) 73d NOEC 0.000017 reproduction Zillioux et al., 2001
Oryzias latipes pisces 21d NOEC 0.00026 reproduction Seki et al., 2002
Pimephales promelas (eggs) | pisces 172d NOEC 0.0000028 growth Lange et al., 2001

*This value is actually 1.23 mg.L™" when recalculated from the original paper and is used as such in ERL derivation.
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All studies listed in Table 50 have been tabulated for ERL derivation in the ethinylestradiol toxicity
data tables (Table AS. 9, Table AS. 17 and Table AS. 27). Due to re-evaluation of the studies,
differences in listed endpoints and values may occur between Table 50 and the values used in the
underlying report.

* The ad hoc-MPC derived by RIZA for ethinylestradiol is 1 pg.L" (Anonymus, 2006b;
Anonymus, 2006a).

5.3.4  Methyl bromide

» The ad hoc-MPC for methyl bromide derived by RIVM is 0.42 pug.L™' (Hansler and Posthumus,
in prep.). The following toxicity data were collected (Table 51):

Table 51. Toxicity data underlying the RIVM ad hoc-MPC for methyl bromide.

Species Taxon Duration | Criterion Value Reference
[mg.L"]

Chlorella pyrenoidosa algae 48 h EC50 5 IUCLID
Scenedesmus quadricauda algae 48 h EC50 3.2 IUCLID
Daphnia magna crustacea 48 h EC50 2 IUCLID
Menidia beryllina pisces 96 h LC50 11 DOSE
Oryzias latipes pisces 96 h LC50 0.7 IUCLID
Oryzias latipes pisces 3 mo NOEC 0.32 IUCLID
Poecilia reticulata pisces 72h NOEC 0.1 IUCLID

References

IUCLID, International Uniform Chemical Information system (http://ecb.jrc.it/existing-chemicals/).
DOSE- Dictionaire of Substances and their Effects. The Royal Society of Chemistry (CD-ROM).

All studies listed in Table 51, except the study with M. beryllina, have been tabulated for ERL
derivation in the ethinylestradiol toxicity data tables (Table AS5. 10, Table AS5. 28). The study with
M. beryllina could not be retrieved since a reference to the study was missing.

=  Two ad hoc-MPC values are published by RIZA for methyl bromide: 7 pg.L™" (Beek,
1999; Anonymus, 2006b) and 7 mg.L™' (Anonymus, 2006a). Both values express the dissolved
fraction of the methyl bromide concentration.

5.3.5 6PPD

= The ad hoc-MPC for 6PPD derived by RIVM is 0.0538 pg.L™" (Hansler and Posthumus, in
prep.). The following toxicity data were collected (Table 52):

Table 52. Toxicity data underlying the RIVM ad hoc-MPC for 6PPD.

Species Taxon Duration | Criterion Value Reference
[mg.L]
Pseudokirchneriella subcapitata algae 96 h EC50 0.6 IUCLID
Daphnia magna crustacea 48h EC50 0.51 IUCLID
Lepomis macrochirus pisces 96 h LC50 0.4 IUCLID
Oncorhynchus mykiss pisces 96 h LC50 0.14 IUCLID
Pimephales promelas pisces 6d LC50 0.35 IUCLID

References
IUCLID, International Uniform Chemical Information system (http://ecb.jrc.it/existing-chemicals/).

Of the toxicity data shown in Table 52, the data for P. subcapitata and D. magna have been
tabulated for ERL derivation in the 6PPD toxicity data tables (Table AS. 11). The toxicity data for
fish in Table 52 could not be retrieved.

* The ad hoc-MPC derived by RIZA for 6PPD is 2.4 ug.L"' (Anonymus, 2006b; Anonymus,
2006a). This values express the dissolved fraction.
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5.3.6 DCB

» The ad hoc-MPC for DCB derived by RIVM is 0.256 ng.L" (Hansler and Posthumus, in prep.).
The following toxicity data were collected (Table 53).

Table 53. Toxicity data underlying the RIVM ad hoc-MPC for 3,3’-dichlorobenzidine.

Species Taxon Duration | Criterion Value Reference
[mg.L]
Vibrio fischeri bacteria 15 min LC50 0.048 IUCLID
Vibrio fischeri bacteria 15 min LC50 0.061 DOSE
Scenedesmus subspicatus algae 72 h EC50 2.1 IUCLID
Scenedesmus subspicatus algae 72 h NOEC 0.32 IUCLID
Daphnia magna crustacea 48 h EC50 1.05 ECOTOX
Brachydanio rerio pisces 96 h LC50 3.3 IUCLID
Lepomis macrochirus pisces 120 h LC50 0.5 IUCLID
Pimephales promelas pisces 96 h LC50 1.05 ECOTOX
References

DOSE- Dictionaire of Substances and their Effects. The Royal Society of Chemistry (CD-ROM).
IUCLID, International Uniform Chemical Information system (http://ecb.jrc.it/existing-chemicals/).
ECOTOX, Aquatic toxicity database van US EPA (http://www.epa.gov/cgi-bin/ecotox_quick_search).

The majority of values listed in Table 53 have been tabulated for ERL derivation in the DCB
toxicity data tables (Table AS. 12, Table AS. 18). Re-evaluation of studies may cause differences in
some of the toxicity values (see ‘Remarks’ below). One study with Vibrio fischeri (EC50 of 0.061
mg.L™") could not be retrieved due to omission of original references.

Remarks

The value of 0.048 mg.L™' for V. fischeri is erroneously cited from ITUCLID (ECB, 2000b). The
value is actually 0.058 mg.L"', which is confirmed in the original reference (Dutka and Kwan,
1981).

The value of 2.1 mg.L™" for S. subspicatus is for the parameter biomass, while we have selected the
value for growth rate (4.3 mg.L™") from the same experiment’.

= RIZA presents a legal MPC (NB not an ad hoc-MPC) for DCB of 1 ug.L™' (dissolved fraction),
derived under 76/464 EEC (Anonymus, 2006b; Anonymus, 2006a).
This value was derived as ad hoc-MPC in Beek (2002). The toxicity data used in this derivation
and cited from that report are listed in Table 54.

Table 54. Toxicity data underlying the RIZA ad hoc-MPC for DCB.

Species Taxon Duration | Criterion Value Reference
[mg L]

Daphnia magna crustacea 48 h EC50 1.05 n.r.

Pimephales promelas pisces 96 h LC50 2.026 n.r.

n.r. = not reported.

One value (EC50 for D. magna) listed in Table 47 is also tabulated for ERL derivation in the DCB
toxicity data Table A5. 12. The LC50 for P. promelas could not be identified due to missing
references, but might be one of the values reported by Brooke (1991).

® Preference for selection of this endpoint over biomass has been explained in INS guidance.
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5.4 Ad hoc-MPCs for soil

Ad hoc-MPC values for soil have been derived only by RIVM, not by RIZA. The available
information on ad hoc-MPC values for soil is summarised in Table 55. Since all presented ad hoc-
MPC values for soil have been derived using EqP theory, no experimental toxicity data are
available.

Table 55. Ad hoc-MPCy; values derived by RIVM for 12 selected substances.

ad hoc-MPC; Reference Method Ko log Ko

Compound [ug.kg] [L.kg™ [
PentaBDE =7 Hansler and Posthumus, in prep.

p-tert-octylphenol 1 Hansler and Posthumus, in prep. EqP 990 4.23
Benzo[b]fluoranthene - Hansler and Posthumus, in prep.

Isodrin 4.29 Hansler and Posthumus, in prep. EqP 1076 4.26
DNOC - Hansler and Posthumus, in prep.

Aniline =7 Hansler and Posthumus, in prep.

Epichlorohydrin 0.43 Hansler and Posthumus, in prep. EqP 1.06 1.25
1,2-dibromoethane 1.98E-05 Hansler and Posthumus, in prep. EqP 3.71 1.80
Ethinylestradiol 7.3 Hansler and Posthumus, in prep. EqP 95.8 3.21
Methyl bromide 0.059 Hansler and Posthumus, in prep. EqP 2.56 1.64
6PPD 0.39 Hansler and Posthumus, in prep. EqP 366 2.79
3,3"-dichlorobenzidine 3.92E-04 Hansler and Posthumus, in prep. EqP 41.17 2.85

#An ad hoc-MPC for pentaBDE was not derived by RIVM since finalisation of the EU-RAR for this substance (group) was anticipated.
°No ad hoc-MPCs derived by RIVM since a TV (target value) for DNOC already existed.

5.5 Ad hoc-MPCs for sediment

Ad hoc-MPC values for sediment have been derived only by RIVM, not by RIZA. The ad hoc-MPC
values for sediment are equal to the ad hoc-MPC values for soil and are presented in Table 55.
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6. Toxicity data and ERL derivation for water

6.1 ERL derivation for water

6.1.1 PentaBDE

Since this ERL derivation is based on the WFD data sheet and the EU-RAR (where appropriate),
some terminology from both frameworks may be found in the following ERL derivation of
pentaBDE; e.g. PNEC (predicted no effect concentration) and QS (quality standard).

6.1.1.1  MPCeco, water

This section is cited from the WFD fact sheet (Anonymus, 2005a), which is identical to the
derivation reported in EC (2001). Aquatic toxicity data for pentaBDE are tabulated in Table AS. 1
(acute, freshwater) and Table AS5. 19 (chronic, freshwater) in Appendix 5. Data selected for ERL
derivation are tabulated in Table Al. 1 in Appendix 1.

Freshwater

Long-term NOEC:s are available for three aquatic species, representing three trophic levels.
Therefore, an assessment factor of 10 is applied to the lowest of the available NOECs. The lowest
NOEC is 5.3 ug.L" for Daphnia magna (Drottar and Krueger (1998), in Anonymus, 2004). This
results in @ PNECyqua = MPCleco, water 0f 5.3 pg.L™' /10 =0.53 ug.L™".

Marine
Since no data on specific marine taxa are available, an assessment factor of 100 is applied to the
lowest NOEC, resulting in an MPCeco, marine 0f 0.053 ug.L'l.

6.1.1.2 MPCsp, water

This section deviates from the derivation of the AA-QS from Anonymus (2004) and the PNEC
derivation reported in EC (2001), since human toxicological risk limit derived by De Winter-
Sorkina et al. (2006) was used (see section 4.1.3).

Freshwater

In the EU-RAR, EUSES calculations were carried out using the BCF from the original study
(14350 L.kg™"), but the recalculated value of 27400 L.kg"' was also taken into consideration in the
risk assessment. The latter value was therefore used for ERL derivation. A BMF; of 20 is selected
as highest value of a range, determined in a fish reproduction study.

An assessment factor of 3 was applied to convert the LOAEL of 60 ug.kgpy'.d" to a NOAEL of
20 pg.kgy,'.d". A conversion factor for food intake of 20 gyy.gg ' .d™' and an assessment factor of
30 (both factors taken from INS and TGD guidance) are applied to reach an MPC a1, min Of

13.3 ug.kgfd'l. Using this MPCyai, min and the abovementioned data, results in an

MPC, water 0f 24.3 pg.L™".

Marine
Following the same derivation as for freshwater, using the extra BMF; of 10, results in an
MPC parine, sp = 2.43 pg.L ™.
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6.1.1.3 MPChh food, water

The human toxicological risk limit derived by De Winter-Sorkina et al. (2006) is used (see section
4.1.3). Using the equations and defaults from INS guidance and the TLy, of 0.26 ng.kgp,'.d”" based
on reproductive effects resulted in an MPCyy, foq 0f 15.8 ng.kgfd'l. Using this MPCyj, 004, BCF =
27400 L.kg"' and BMF; = 20, the resulting MPChy, food, water 15 0.029 pg.L™.

6.1.1.4 MPCaw, water
A provisional drinking-water standard is calculated on basis of TGD methodology, using the
TLin 0f 0.26 ng.kgpy'.d™". The MPCly, water, provisional = (0.1¥0.26%70/2=) 0.91 ng.L™'

The WFD datasheet of pentaBDE (Anonymus, 2004) states that the provisional drinking-water
quality standard is by far higher than the standard required to protect human health from adverse
effects by food uptake or the aquatic community. For this reason, it was decided not necessary to
derive a quality standard for drinking-water abstraction.

6.1.1.5 Selection of the MPCater

Freshwater

The following MPC,,.r were derived for pentaBDE:
MPClco, waer = 530 ng.L™!

MPCqp water = 0.024 ng. L

MPChh food, water = 0.000029 ng.L™" (0.029 pg.L™")
MPCy, water = 0.91 ng.L™!

The MPChp food, water 1S the lowest of the available MPCyur values. Therefore, MPCyater for
pentaBDE is 0.029 pg.L"'. This concentration reflects the total fraction (see section 1.4.1).

Marine

For the marine environment the following MPCs were determined:
MPCeco, marine — 53 Hg-L-l

MPC narine, sp = 0.0024 ng.L™!

MPChp food, water = 0.000029 ng. L™ (0.029 pg.L™)

The lowest value is selected as MPCarine: 0.029 pg.L'l. This value reflects the total concentration
(see section 1.4.1).

6.1.1.6 MACeco

In the datasheet for pentaBDE, the MAC-QS is based on the lowest acute toxicity value of 14 pg.L™
for Daphnia magna. A reduced AF of 10 is applied, instead of an AF of 100. The resulting MAC-
QS is 1.4 pg.L™". The reduction of the AF is based on available NOECs for algae, which are ‘in the
worst case two times higher than the proposed MAC-QS’.

In our opinion, this MAC value is questionable, with respect to the guidance given (Lepper, 2005;
EC-JRC, 2003). For compounds having the potential to bioaccumulate, which is the case for
pentaBDE, an assessment factor of 100 ‘may not always be sufficient to provide adequate
protection’. Moreover, for the derivation of the MAC,o-value, at least one short-term L(E)C50
value from each of the three trophic levels of the base-set should be available. This is not the case
for pentaBDE. We conclude that derivation of an MAC,, for pentaBDE is not possible.
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6.1.1.7 SRCe¢co

Freshwater

Since chronic toxicity data are available for three trophic levels, the SRCeco, water 1S calculated as the
geometric mean of chronic data (see Table Al. 1 in Appendix 1). The resulting

SRCeco, water = 0.0060 mg.L™" or 6.0 ug.L™".

Marine
The SRC,, for the marine aquatic compartment, SRCeco. marine, 15 set equal to the SRCeco, water:
SRCeco, marine = 0.0 Hg-L-l-

6.1.2 p-tert-Octylphenol

6.1.2.1  MPCeco, water

The extensive assessment of studies on endocrine mediated responses of p-tert-octylphenol as given
in Brooke et al. (2005) (and summarised in the WFD fact sheet) will not be repeated here. We refer
to the report of Brooke et al. and the WFD fact sheet (Anonymus, 2005a) for detailed information.

The ERL derivation presented here is cited from Anonymus (2005a), which is based on the data
presented in Brooke et al. Aquatic toxicity data for OP are tabulated in Table AS. 2 (acute,
freshwater) and Table AS. 13 (acute, marine), while chronic data are presented in Table AS. 20.
(freshwater). Data selected for ERL derivation are tabulated in Table Al. 2.

Freshwater

The base set is complete and chronic toxicity data are available for the three trophic levels of the
base set. However, the available data for algae are considered to be ‘use with care data’ by Brooke
et al. The lowest NOEC (growth) is 6.1 pg.L™", found for the rainbow trout Oncorhynchus mykiss.
An acute toxicity test result (EC50, immobilisation) of 13.3 pug.L™ is available for Gammarus pulex.
Because this is the lowest acute toxicity test result and a chronic study is not available for this
species an assessment factor of 50 has been applied to the lowest NOEC to derive the PNEC,qua. An
extra argument put forward to underpin this assessment factor is the observation that algae and
invertebrates are more sensitive to nonylphenol than fish.

We do not fully agree with the above reasoning (comments outlined in a separate section on p. 82).
However, we have decided not to deviate from the ERL derivation presented in the WFD fact sheet
(and Brooke et al.) since we have not performed an evaluation of data for p-tert-octylphenol. The
PNEC will be used as MPC: MPCeco, water 18 6.1/50 = 0.122 ug.L'l.

Consideration of data on endocrine disruption

The lowest valid NOEC for an endocrine mediated response is 12 pg.L™" for several endpoints
relating to reproductive success (time to first spawning, total number of eggs per female and per
day, fertilisation capacity and cumulative number of fertilised eggs) from a life cycle study with D.
rerio. This NOEC is higher than the lowest NOEC for O. mykiss which is used to derive the MPC.
It is concluded that on the basis of valid studies, the MPCeco, water 1S protective for endocrine
mediated effects at the population level.

Effect concentrations at lower concentrations have been established in less valid (as judged by
Brooke et al.) studies focusing on parameters not directly related to the population level. The lowest
NOEC for effects on VTG production in fish was 1.6 pg.L™". Data from less valid studies gave the
following effect levels: a possible NOEC of 1 pg.L™" (increase in embryo production) for the
freshwater mollusc (snail) Potamopyrgus antipodarum; a LOEC (lowest observed effect
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concentration) of 0.01 ug.L™" (endpoint: delay in completion of naupliar stage in F; generation) of
the estuarine copepod Tigriopus japonicus; and a LOEC of 0.2 ug.L™' (endpoint: developmental
changes) of the bullfrog Rana catesbeiana. Combining the lesser validity of the studies summarised
and the observation that the MPCeco, water 1S lower than most of the effect concentrations mentioned,
the height of the MPC was considered to be valid.

INS - Considerations against the use of an assessment factor of 50

If one considers the ‘use with care’ algal toxicity studies as valid for ERL derivation, the base set is
complete, and NOECs are available at the three trophic levels represented by the base set. An
assessment factor of ten may then be applied to the lowest toxicity test result.

Brooke et al. argue that an assessment factor of 50 should be applied to the NOEC found for fish
(O. mykiss), following the reasoning that the LC50 for G. pulex was the lowest acute toxicity test
result and a chronic test is not available for this species. However, the TGD states that an
assessment factor may be applied to the lowest NOEC in such a case, only when the lowest LC50 is
generated from a trophic level which is not represented in the chronic toxicity data. This is not the
case. Gammarus pulex is a crustacean, an invertebrate species belonging to the trophic level of
primary consumers. A chronic toxicity study is available for this trophic level (Daphnia magna).
The fact that the acutely most sensitive species belonging to one of the three demanded trophic
levels in the base set is not represented in the three trophic levels of the chronic data is not a reason
to increase the assessment factor.

Brooke et al. have also used a more conservative assessment factor than the TGD prescribes
because of the potential higher sensitivity of algae and invertebrates to octylphenol in chronic tests.
This higher sensitivity does not show from the algal toxicity data tabulated for octylphenol.
Although a ‘use with care’ value, the EC10 value for Scenedesmus subspicatus of 300 ug.L™" is a
factor of 5 higher than the NOEC for D. magna and a factor of 50 higher than the NOEC for O.
mykiss. The NOEC from the chronic invertebrate (Daphnia) study is a factor of 10 higher than the
NOEC from the fish study.

Moreover, it should be noted that the presumed accordance with the sensitivity pattern for
nonylphenol is feeble. The PNEC for nonylphenol from the EU-RAR (EC, 2002) was indeed based
on an algal study (EC10 of 3.3 pg.L™"). Note that the EU-RAR for nonylphenol dates from 2002. A
recent study by Lahnsteiner et al. (2005) reports a NOEC of 0.13 pg.L™" for fish (O. mykiss),
showing that algae are not necessarily one of the most sensitive taxa.

On the other hand, the data on endocrine mediated effects from less relevant and/or less valid
studies (see section Consideration of data on endocrine disruption) very clearly indicates the
possibility of effects occurring at much lower concentrations than the NOEC of 6.1 ug.L™" found for
O. mykiss. This information might be used to lower the applied assessment factor. However, this
information was not explicitly used in the argumentation to increase the assessment factor from 10
to 50. We consider these presence of the results on endocrine mediated effects sufficient
argumentation to agree with the policy of a higher assessment factor.

Marine

Only acute saltwater toxicity data are available for p-tert-octylphenol. Brooke et al. consider the
available dataset on toxicity of octylphenol to marine organisms insufficient to allow for a different
interpretation to that for freshwater. No data from additional marine taxonomic groups are
available. The MPCeco, marine 18 based on the same dataset as the MPC freshwater. The resulting
MPCleco, marine is 6.1 / 100 =0.061 pg.L™".
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Brooke et al. use an assessment factor of 500 for the derivation of the PNECyrine following the
same reasoning as described in the section on MPC freshwater derivation. NOEC values from 1 to
11.5 pg. L™ from tests aimed at endocrine disrupting effects are cited to emphasise an apparent
higher sensitivity. However, these endpoints of these NOECs are not representative at the
population level. This is an important criterion that is used within INS framework for selection of
test results.

6.1.2.2 MPCsp, water

Freshwater

Data used for derivation of and ERL for secondary poisoning are cited from Brooke et al. (2005).
From the NOAEL of 15 mg.kgbw'l'd'1 (see section 4.2.34.3.3), an MPCoya, min 0f 10 mg.kgfd'1 1S
derived using a conversion factor of 20 (rats > 6 weeks of age) and an assessment factor of 30
(chronic mammal study). Using this MPCyai. min, @ BCF of 634 L.kg'1 (section 4.2.1), and a BMF;
of 1, the MPCyp, water 18 calculated to be 15.8 ug.L'l.

Marine
Since the BMF is also 1, the marine MPCgp, water 1s €qual to the MPCg;, water for freshwater.

6.1.2.3 MPChh food, water

The OECD SIDS (OECD, 1995) document is the only source that could be retrieved which has
published a human health related toxicological standard. An ADI of 0.05 mg.kgy, "d”" is reported,
based on a NOAEL of 15 mg.kgy, "d™ (liver effects in a 28 day repeated dose OECD 407 study)
and an assessment factor of 300. The value of the NOAEL used in the OECD report is equal to the
value of the NOAEL reported by Brooke et al., although the NOAEL derived in the latter report is
based on more and more valid studies.

The WFD fact sheet does not mention the ADI from the OECD-SIDS document. Since it was
decided to use the ERLs as derived in the WFD fact sheet, a TLy, of 0.15 mg.kgbw'l'd'1 1s used,
derived by applying the standard assessment factor of 100 is to the NOAEL of 15 mg.kgy, " d”.
Using the TLp, 0of 0.15 mg.kgbw'l.d'l, an MPCyp, fo0d 0£9.13 rn,g.kgfcl'1 is derived. Using the BCF of
634 L.kg'1 and BMF, = 1, the resulting MPChp food, water = 14.40 pg.L'l.

NB. The WFD fact sheet follows the same calculation, but has rounded off halfway the calculation
(0.15 x 70 = 1.05 was rounded to 1), thus resulting in a lower QSyater, hh food Of 13.7 ug.L’l.

6.1.2.4 MPCgw, water
Using the TLy, of 0.15 mg.kgpy "d™, an MPCay, water of 0.525 mgL ™ (525 pg.L™") is derived.

6.1.2.5  Selection of the MPCyater

Freshwater

The following MPCy,er were derived for p-tert-octylphenol:
MPCeco, water = 0.122 ]ylg.L_1

MPCSp, water = 15.8 }.lg.L-1

MPCyp, food, water — 14.4 Mg.L_l

MPCdW, water 525 ]J,g.L_l

The MPCeco, water 1S the lowest of the available MPCy,er values. Therefore, MPCy ey for
p-tert-octylphenol is 0.12 ug.L™". This concentration reflects the total fraction (see section 1.4.1).

Marine
For the marine environment the following MPCs were determined:
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MPCeco, marine = 0.012 pg. L™
MPCmarine, sp = 16 ug.L_l
MPChh food, water — 14.4 Mg'L-l

The lowest value is selected as MPCarine: 0.012 ug.L'1 or 12 ng.L'l. This value reflects the total
concentration (see section 1.4.1).

6.1.2.6 MACco

The MAC,, is cited from the WFD fact sheet on p-tert-octylphenol (Anonymus, 2005a). The
lowest acute toxicity test result is an EC50 of 13.3 pg.L™' for immobilisation of Gammarus pulex.
An assessment factor of 100 is applied to derive the MAC,,. Therefore, MAC,, = 0.133 ug.L'l.

6.1.2.7 SRCec

Freshwater

The toxicity data presented in Brooke et al. are tabulated in Table AS. 2 and Table AS. 13. A single
value per species was derived, as presented in Table Al. 2. Since NOECs are available for more
than three taxa, the SRC,, for the aquatic compartment is calculated as the geometric mean of the

chronic toxicity data. SRCec, = 0.0408 mg.L™"' = 40.8 pg.L™".

Marine

The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco, marine = 40.8 ug.L_l.

6.1.3 Benzo[b]fluoranthene

The MPC derivation reported in section 6.1.3.1 is based on the draft EU-RAR for coal tar pitch
(EC, 2006b).

6131 MPCeco,water

Aquatic toxicity data for benzo[b]fluoranthene are tabulated in Table A5. 3 (acute, freshwater) and
Table AS. 21 (chronic, freshwater). Data selected for ERL derivation are tabulated in Table Al. 3 in
Appendix 1. No data on marine species are available.

Freshwater

Citation from draft EU-RAR on PCTHT (EC, 2006b):

‘Some acute toxicity studies for benzo[b]fluoranthene have been performed with Daphnia magna.
In a standard 48-h study performed in the dark, no toxicity was found up to 1.1 pg.L" (Bisson et al.,
2000). In a 24-h study with a photoperiod 16:8 hour light: dark no toxicity was found either. In the
same treatment but extended with 2 hours of irradiation with UV light (295-365 nm; peak 340 nm)
with an intensity of 370 + 20 pW.cm™ and a recovery period of 2 hours, the EC50 for immobility
was 4.2 pg. L' (Wernersson & Dave, 1997). This is still above the aqueous solubility of

1.1-1.5 ug.L"" (Mackay et al., 2000). No toxic effects were observed as well in two chronic toxicity
studies with the alga Pseudokirchneriella subcapitata and the crustacean Ceriodaphnia dubia
(Bisson et al., 2000).’

The draft EU-RAR concludes that the only value that can be used to derive the PNEC is the LC50
for Daphnia magna, which is above the aqueous solubility. For this reason, it was proposed to use
the same PNEC for benzo[b]fluoranthene as for benzo[K]fluoranthene.
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Toxicity data for benzo[k]fluoranthene

Aquatic toxicity data for benzo[K]fluoranthene are tabulated in Table AS. 4 (acute, freshwater) and
Table AS. 22 (chronic, freshwater). Data selected for ERL derivation are tabulated in Table Al. 4 in
Appendix 1. No data on marine species are available.

Citation from draft EU-RAR on PCTHT (EC, 2006b):

‘Acute toxicity data for benzo[k]fluoranthene are only available for Daphnia magna. In the two
available studies (Bisson et al., 2000; Verrhiest et al., 2001) no effects were observed. However,
due to the low solubility of benzo[k]fluoranthene of about 1 ug.L™" (Mackay et al., 2000), acute
effects are not anticipated. For algae no EC50 is presented. However, in the 72-h study with
Pseudokirchneriella subcapitata, the EC10 for growth is higher than 1 pg.L™" (Bisson et al., 2000),
hence the EC50 must also be higher than this value. In the 7-d reproduction study with
Ceriodaphnia dubia, no effects were observed either (Bisson et al., 2000). In two studies, the
effects of benzo[k]fluoranthene in an ELS test with Brachydanio rerio was examined. In the first
28-d study one concentration of 0.58 pg.L" was tested. At this concentration, 52% mortality
occurred (Hooftman & Evers-de Ruiter, 1992b). In a second 42-d study, a dose-response
relationship was examined. The mentioned concentrations here are based on measured
concentrations per concentration and not on average recovery times the nominal concentration, as
given in the report. The LC50 estimated from the presented data with a log-logistic relationship was
0.65 pg.L". From the data for weight and length EC10 values are derived of 0.31 and 0.17 pg.L™".
Due to the good fit of the log-logistic equation, these estimates have a low uncertainty.’

‘Although the base-set is not complete, because acute toxicity data for fish are missing, an
assessment factor of 10 is considered suitable, because chronic toxicity data are available for algae,
crustaceans and fish. The most sensitive endpoint is length of Brachydanio rerio in an ELS test. The
EC10 for thlis endpoint is 0.17 pg.L"'. With an assessment factor of 10, the PNEC for freshwater is
0.017 pg.L.

Marine
The MPCeco, marine 1 taken over from the PNECrine as derived in the RAR.
MPCcco. marine = 0.0017 ug.L™" or 1.7 (ng.L™).

Citation from draft EU-RAR on PCTHT (EC, 2006b):

‘Evaluation of the applied assessment factors

For the majority of the PAHs sufficient toxicity data are available in order to apply an assessment
factor of 10 on the most sensitive endpoint found for that particular PAH. For pyrene,
benzo[a]anthracene, benzo[b]fluoranthene, dibenzo[a,h]anthracene and indeno[1,2,3-cd]pyrene less
toxicity data are available and consequently higher assessment factors are applied following the
general recommendation of the EU TGD. In the section below the possibility of applying lower
assessment factors are investigated, by read-across with data available for the other PAHs.

Benzo[b]fluoranthene

An assessment factor of 1000 to the lowest acute ECsg has been used for benzo[b]fluoranthene,
because the base-set is not complete for this compound. Two chronic NOECs for two trophic levels
are available. These are the EC;( for growth of the algae Pseudokirchneriella subcapitata and for
reproduction of the crustacean Ceriodaphnia dubia (Bisson et al., 2000). However, no EC;o could
be established in these studies. On the other hand, it appeared that benzo[b]fluoranthene is
phototoxic to Daphnia magna (Wernersson & Dave, 1997). In other cases where enough data are
available but still phototoxicity appears to be the most sensitive endpoint an assessment factor of 10
has been applied to the lowest ECs (e.g. for anthracene and fluoranthene). However, in several
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cases the ECs for phototoxicity to Daphnia magna (Wernersson & Dave, 1997) appears to be more
than a factor of 10 higher than the lowest endpoint for those compounds, e.g. for fluoranthene a
factor of 350, for B[a]P a factor of 39, for dibenzo[a,h]anthracene a factor of 33, and for pyrene a
factor of 25. In this case, a comparison can better be made with its isomer benzo[K]fluoranthene. A
toxicity test with Daphnia magna showed that this compound is also not very phototoxic, because
no effects were observed up to the limit of solubility after irradiation with UV-A radiation
(Verrhiest et al., 2001). For benzo[k]fluoranthene, toxicity tests are available for algae, Daphnids
and fish. The lowest result was found for fish, the trophic level for which no data are available for
benzo[b]fluoranthene. Benzo[k]fluoranthene and benzo[b]fluoranthene are mostly reported
together. Therefore, it was proposed to use the same PNEC for benzo[b]fluoranthene as for
benzo[K]fluoranthene.’

6.1.3.2 MPCsp, water

Freshwater and marine

Since an MPC,,, for birds and/or mammals has not been derived in the draft EU-RAR (see section
4.3.3.2), secondary poisoning for benzo[b]fluoranthene can not be assessed.

6.1.3.3 I\/”:)Chh food, water

Freshwater

Since a BCF for benzo[b]fluoranthene has not yet been derived in the draft EU-RAR, an
MPChh food, water €an not be derived.

6.1.3.4 MPCaw, water

Since an A1 value is available from 75/440/EC (EC, 1975), this value determines the MPCly, water.
However, the listed A1 value is 0.2 pg.L™" (200 ng.L™") for ‘Polycyclic aromatic hydrocarbons’.
This is rather undefined, since (i) it is not clarified which individual PAHs are considered to belong
to the group of ‘Polycyclic aromatic hydrocarbons’, and (ii) the A1 value stands for the summed
concentrations of PAHs present in surface water. However, a sum-standard can not be used to
derive a standard for an individual compound.

If an A1 value for a compound is not available, FHI guidance prompts to use a DW standard from
CD 98/83/EC (EC, 1998). However, the DW standard of 0.1 ug.L'1 is also a sum standard, for four
PAHs (benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[ghi]fluoranthene and
indeno(1,2,3-cd)pyrene).

Since both the A1 value and the DW standard can not be used to set an MPCgy, water for a single
PAH, we have therefore derived an MPCly, water, provisional according to FHI guidance. Using the
human toxicological threshold limit (TLy;) of 50 ng.kgy, "d" (section 4.3.4), the

MPC g, water, provisional 1S calculated to be 175 ng.L'l.

6.1.3.5 Selection of the MPCater

Freshwater

The following MPCy,r were derived for benzo[b]fluoranthene:
MPCeco, water = 17 ng.L™!

MPde, water, provisional — 175 ng-L-l

Note
The MPCeco, water 1S the lowest value of the available MPCy,er values. Therefore, the MPCyater 1S
17 ng.L™". However, since the EU-RAR on coal tar pitch (EC, 2006b) is still in draft at the time of
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reporting, it is strongly advised to treat the MPC e as preliminary. After finalisation of the EU-
RAR, a final MPCy.: can be derived.

Since the MPCeco, water 1S 17 ng.L'1 and the human toxicological threshold limit is known (TLy, =

50 ng.kgyy 'd") and BMF is set at 1 (section 4.3.3.1), it can be derived what value for the BCF is
needed to derive an MPChp, food, water that is lower than the MPCeco, water- Using the FHI equations for
MPCh food, water, @ BCF of at least 179 L.kg'1 is calculated. This means that a BCF of at least

179 L.kg'1 is needed to derive an MPCy, that is lower than the one currently proposed on the basis
of ecotoxicological data. Since the consumption of mussels should also be covered by this route,
and the fact that mussels have low biotransformation capacity for PAHs (and thus higher BCF
values are expected) a lower MPC,,a; for benzo[b]fluoranthene is to be expected.

Marine

For the marine environment the following MPCs were determined:
MPCeco, marine = 1.7 Ilg-L_l

The MPCeco, water 1S the lowest value of the available MPCy,er values. Therefore, the MPCyater 1S
17 ng.L™". However, since the EU-RAR on coal tar pitch (EC, 2006b) is still in draft at the time of
reporting, it is strongly advised to treat the MPC, 4 as indicative. After finalisation of the EU-
RAR, a final MPCy.e: can be derived.

6.1.3.6 MAC¢co

Prerequisite for MAC,, derivation is, that test results from at least 3 short term tests for three tropic
levels (‘base set’) are available. As with the MPC derivation, toxicity data for both
benzo[K]fluoranthene and benzo[k]fluoranthene have been taken into consideration. However, the
base set is not complete, therefore a MAC,., can not be derived for benzo[b]fluoranthene.

6.1.3.7 SRCeco

Freshwater

As with the derivation of the MPC, toxicity data for both benzo[b]fluoranthene and
benzo[K]fluoranthene were used to derive the SRC,,. One acute toxicity study resulting in a useful
endpoint is available, i.e. an EC50 of 4.2 pg.L"' for D. magna. In addition, one chronic toxicity
study resulting in a useful endpoint is available, i.e. an EC10 of 0.17 pg.L™ for B. rerio. The
toxicity result from the chronic study is lower than the acute result divided by an assessment factor
of 10: 0.17 ug.L™" vs. 0.42 pg.L™", respectively. The lowest value is selected, therefore

the SRCe, 15 0.17 ;,Lg.L'l.

Marine
The SRCq, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco. marine = 0.17 ug.L™.

6.1.4 Isodrin

Freshwater

The £ MPCyater for the four drins (aldrin, dieldrin, endrin and isodrin) is 10 ng.L'l. This
environmental quality standard for water was set in 88/347/EEC (EC, 1988), a daughter Directive of
76/464/EEC (EC, 1976). This standard is still in force under 2000/60/EC (EC, 2000) and its draft
daughter Directive COM (2006) 397 (EC, 2006a). See also section 3.1.4.
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Marine

The £ MPC parine for the four drins (aldrin, dieldrin, endrin and isodrin) is 5 ng.L'l. This
environmental quality standard for marine water was set in 88/347/EEC (EC, 1988), a daughter
Directive of 76/464/EEC (EC, 1976). This standard is still in force under 2000/60/EC (EC, 2000)
and its draft daughter Directive COM (2006) 397 (EC, 2006a). See also section 3.1.4.

The sum standard for the group of four drins means that concentration measurements for isodrin
should always be accompanied with measurements of dieldrin, aldrin and endrin. The MPCj e, for
isodrin is maximally 10 ng.L™, in case only isodrin is measured and dieldrin, aldrin and endrin are
not detected. In case any of the other drins is present in water samples, the total concentration
should not exceed 10 ng.L™".

6.1.5 DNOC

6.1.5.1 MPCeco, water

Aquatic toxicity data for DNOC can be found in Table AS. 5 (acute, freshwater), Table AS. 14
(acute, marine), Table AS. 23 (chronic, freshwater) and Table AS. 31 (chronic, marine) in
Appendix 5. Data used for ERL derivation are reported in table Table Al. 5 in Appendix 1. WFD
guidance, published by the Fraunhofer Institute and implemented in INS guidance (Van
Vlaardingen and Verbruggen, 2007) states that for ERL derivation for plant protections products,
freshwater and marine toxicity data should not be pooled. Therefore, toxicity data for marine
species are not considered for freshwater ERLs derivation and vice versa.

Freshwater

The base set is complete and the set of chronic toxicity data fulfils the criteria for refined effect

assessment: data for bacteria, cyanobacteria, algae, protozoa, macrophyta, coelenterata, rotifera,
mollusca, crustacea, insecta, pisces and amphibia are present. The MPC is derived using refined
effect assessment.

A lognormal species sensitivity distribution (SSD) was fitted through the chronic toxicity data
according to the method of Aldenberg and Jaworska (Aldenberg and Jaworska, 2000), using the
software program ETX 2.0 (Van Vlaardingen et al., 2004). The SSD is presented in Figure 14. The
sample of 23 toxicity test results passes all three tests on (log)normal distribution, indicating that the

application of the extrapolation method is justified. A median HCs of 28 pg.L™" (90% confidence
interval: 5.2 — 89 pg.L™) is calculated for this DNOC.
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Figure 14. Species sensitivity distribution of chronic DNOC toxicity to aquatic freshwater
organisms. HCs = 28 pg.L™ (90% Cl: 5.2-89); n=23.

Application of an assessment factor to the HCs

Data quality. All toxicity data have been retrieved from peer reviewed scientific journal and are
therefore be considered of good quality. However, the majority of test results is based on
nominal concentrations. This has two disadvantages: (i) there is no verification whether or not
the intended concentration was actually achieved in the test (experimental errors are not
detected) and (ii) there is no indication on how the concentration changes during the exposure
period. With respect to the first point, it can be argued that values based on nominal
concentrations are not less reliable per se. The lack of the possibility to detect errors should be
noted, but this is a reason to treat studies differently. (N.B. this also depends on the properties
of the compound under investigation.) Moreover, the higher the amount of studies used, the
smaller the chance that in multiple studies experimental errors have been committed. In the case
of DNOC, studies with longer duration for several taxonomic groups (coelenterata, mollusca,
crustacea, insecta, pisces, amphibia) were renewal studies, which makes errors in
concentrations less likely.

With respect to the point of concentration change, the relevance of this item depends on the
compound properties, the duration of the exposure and the type of exposure (static, renewal,
flow-through). In the case of DNOC, all longer exposures were either renewal (majority) or
continuous flow. Furthermore, sorption to glassware is not expected to be high for DNOC
because of the fact that it occurs in the ionised form at pH values around 7 and its log K,y is
relatively low (2.13). Taking the above information together, it is concluded that data quality is
not optimal because of nominal concentrations, but this is thought to have a minor influence on
the reliability of the HCs. A small increase of the assessment factor is proposed to cover this
uncertainty.

Diversity of taxa in SSD. Organisms of various trophic levels are represented in the data set,
which is therefore considered to be an adequate reflection of the aquatic ecosystem.
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— Mode of action. The mode of action of DNOC is uncoupling of oxidative phosphorylation.
Oxidative phosphorylation is the process in which energy contained in organic molecules is
released by their stepwise —biochemical— oxidation and ultimately transformed into ATP
(adenosine triphosphate). This process is carried out by prokaryotic as well as eukaryotic
species. In that respect, DNOC is potentially toxic to a very large group of organisms.

— Statistical uncertainty in HCs. The statistical uncertainty in the HCs is expressed in e.g. its 90%
confidence interval, which ranges from 4 to 68 pug.L™', which the median estimate HCs being
28 ng.L". The SSD fits well to the experimental data, since three goodness-of-fit tests were
passed at all levels of significance.

— Mesocosm/field studies. No mesocosm or field studies were retrieved for DNOC.

— NOEC values below the HCs. One NOEC value is lower than the HCs, which is the NOEC of
12 pg.L™! for the protozoan Uronema parduczi. This value is based on a static test (no renewal),
on nominal test concentrations and exposure lasted 20 hours.

Taking into account that several nominal values are included in the dataset and that there is one
NOEC below the HCs, we consider the application of an assessment factor of 3 valid. The MPC for
DNOC is therefore equal to 27.5/3 = 9.2 pg.L™' (the non rounded off value of the HCs is used).

Newman et al., (2000) have also derived an HCs value for DNOC using chronic toxicity data
(NOEC values, n=21), assuming a lognormal distribution of the data. The distribution of their data
corresponded to a lognormal distribution (Shapiro-Wilk’s test, p=0.06) and an HCs value of

44 ng. L was calculated. The underlying dataset was not presented, although the data of Slooff and
Canton (1983) were included in their SSD as is the case in the SSD we present here. The difference
between the HCs calculated by Newman and the HCs derived here is less than a factor of two,
which is considered acceptable.

Okkerman et al. (1991) reported an HCs of 10 pg.L™" using a different extrapolation technique
(method of Van Straalen and Denneman) and chronic toxicity data for DNOC (n=11) published by
Slooff and Canton (1983). The HCs of this dataset determined using the method of Aldenberg and
Jaworska is 33 pg. L. The toxicity data by Slooff and Canton have also been used in the ERL
derivation presented here, but some of these data were averaged with other results for identical
species, and more NOECs were added to the total data set. This has resulted in a somewhat lower
HC;s of 28 pg.L™.

Marine

Acute toxicity data are available for bacteria and fish. One chronic toxicity test result for a marine
species was available (Vibrio fischeri). This is a very marginal data set. To allow for ERLarine
derivation, it should be established ‘with high probability’ (FHI guidance) that marine organisms
are not more sensitive than freshwater organisms. In this case, acute toxicity data for freshwater
bacteria are not available for comparison with marine data. Furthermore, there is only one acute
marine fish test result and only one chronic marine test result. Single data can not be used to
conclude ‘with high probability’ on differences in sensitivity.

In this case, FHI guidance concludes that an ERLs for the marine compartment can not be derived.
Thus, an MPCarine for DNOC is not derived here.

6.1.5.2 MPCsp, water
DNOC has no potential for bioaccumulation: an MPCgp, water 1 not derived (section 4.5.2).

6.1.5.3 MPChh food, water
DNOC has a log K,y < 3 and no relevant R classification: an MPChp, food, water 18 N0t derived (section
4.5.2).
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6.1.5.4 MPCdW, water

An Al value of 1 pg. L™ for the sum of “total pesticides’ is set (section 4.5.2). However, this Al
value stands for ‘Total pesticides’. Since it is not possible to derive a standard for an individual
compound from this group we propose to use the DWS for pesticides from CD 98/83/EC (EC,
1998), which is 0.1 pg.L™"

6.1.5.5 Selection of the MPCater
Freshwater

The following MPCy.r were derived for DNOC:
MPCeco, water = 9.2 Hg~L-1

MPCly, waier=0.1 pg.L™

The MPClyw, water 1S the lowest of the available MPCyyer values. Therefore, MPCyaer for DNOC is
0.1 pg.L™". This concentration reflects the total fraction (see section 1.4.1).

Marine
For the marine environment no MPC is derived.

6.1.5.6 MACco

DNOC has no bioaccumulation potential. The mode of action of DNOC is known, however,
interspecies variation is not considered to be low since the range of acute toxicity test results spans
over three orders of magnitude. An assessment factor of 100 is applied to the lowest acute test result
(LC50 of 0.066 mg.L™" for O. mykiss) to derive the MACeco. MACeeo = 66/100 = 0.66 pg. L™

6.1.5.7 SRCe¢co

Freshwater

Since NOECs are available for more than three taxa, the SRC,, for the aquatic compartment is
calculated as the geometric mean of the chronic toxicity data. SRC,, = 1.81 mg.L'l.

Marine
The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco. marine = 1.81 mg.L™.

6.1.6 Aniline

The MPC derivation reported in sections 6.1.6.1 and 6.1.6.2 is based on the EU-RAR for aniline
(EC, 2004a).

6.1.6.1  MPCeco, water

The text in this section reflects the derivation presented in the EU-RAR.

Aquatic toxicity data for aniline can be found in Table AS. 6 (acute, freshwater) and Table AS. 24
(chronic, freshwater) in Appendix 5. Data used for ERL derivation are reported in Table Al. 6 in
Appendix 1.

Freshwater

Chronic toxicity data for less than eight taxonomic groups are available. Therefore, the

MPCeco, water 18 derived using preliminary effect assessment. Among the tested species Daphnia was
most sensitive in both short-term and long-term tests. Therefore, the results from the Daphnia
reproduction tests are used for the derivation of the PNEC,qua.
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In the EU-RAR for aniline, three valid 21-day NOECs of 4, 16 and 24 pg.L™" are reported for
Daphnia. The NOEC of 4 ug.L™" derived from the study of Kiihn et al. (1988, cited in EC, 2004a) is
not as reliable as the other two daphnia tests, because this value was extrapolated from a nominal
value of 10 pg.L™', based on the recovery rate that was determined at a much higher concentration.
However, the decrease in test substance concentration of 40-60% is confirmed by the flow-though
study of Hutton (1989, cited in EC, 2004a). Also in this test it was found that the measured
concentrations were about 50% of the nominal values. In addition, the recovery rate of 40% does
not take into account the possibly enhanced degradation of aniline in the presence of daphnid food.
Therefore, the real NOEC may be lower than 4 pg.L™.

In the EU-RAR, the mean value of the three NOECs for Daphnia is calculated and used as basic
value for the effect assessment. It was stated that the NOEC of 4 ug.L™" should be used for the
derivation of the PNEC because it is possible that effects occur at concentrations below 4 ug.L™". As
three Daphnia long-term tests are available that are regarded of equal value, it was considered to be
most appropriate to use the arithmetic mean. Calculating the arithmetic mean of the three NOECs
results in a value of 15 pg.L™" (the non-rounded off value was used in further calculations for INS
purposes). For the derivation of the PNEC,qu, an assessment factor of 10 was chosen, as reliable
long-term tests are available for daphnids and fish. An effective NOEC on algae cannot be
determined due to the rapid phototransformation of aniline in the presence of algae. However, as the
nominal effect values from the algae tests are about 2-3 orders of magnitude higher than the NOECs
from the Daphnia long-term tests, it can be expected with high probability that the effective algae
NOEC is not below 15 ug.L'l. Therefore: PNEC,qua = MPCeco, water = 15 ug.L'1 /10=1.5 ug.L'l.

Marine

No toxicity data for marine species were available from the EU-RAR for aniline. Therefore, an
assessment factor of 100 is applied to the arithmetic mean of the three NOECs of Daphnia long-
term tests. The MPCleco, marine = 15 pg.L/ 100 =0.15 pg.L™".

6.1.6.2 MPCsp, water

According to the EU-RAR for aniline, the BCF of 2.6 L. kg™ indicates that there is no
bioaccumulation potential due to the exposure of organisms via water. Biomagnification via the
food chain due to the route fish - fish-eating bird is not expected and an MPCg;, water is not
determined. The same conclusion is drawn based on the trigger values discussed in sections 4.6.1
and 4.6.2 of this report.

6.1.6.3 MPChh food, water

The human toxicological threshold level for aniline (TLyy) is a TDI of 0.00144 mg.kgbw'l'd'1 (section
4.6.3). The TDI of 0.00144 mg.kgbw'l'd'1 results in an MPCyp, fo0q 0f 0.0877 mg.kgfd'l. The resulting
MPChi food, water i 0.0337 mg. L™ or 33.7 pg.L ™.

6.1.6.4 MPCgw, water
A provisional drinking-water standard is calculated, using the TDI of 0.00144 mg.kgp, "d”" as TLpp.
The resulting MPCgy, water 1S 0.00504 mg.L'1 or 5.0 pg.L'l.

6.1.6.5 Selection of the MPCyater
Freshwater

The following MPC,r were derived for aniline:
MPCeco, water 15 Hg-L-l

MPCyy, food, water — 34 Mg-L_l

MPCay, water = 5.0 pg.L"!
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The MPCeco, water 1 the lowest of the available MPCyter values. Therefore, MPCyter for aniline is
1.5 ug.L"". This concentration reflects the total fraction (see section 1.4.1).

Marine

For the marine environment the following MPCs were determined:
MPCeco, marine =0.15 Hg~L-1

MPCh food, water = 34 pg.L”

The lowest value is selected as MPCarine Values, which is the MPCeco, water-
MPCnarine = 0.15 pg.L™'. This concentration reflects the total fraction (see section 1.4.1).

6.1.6.6 MAC¢co

For the derivation of the MAC,,, an assessment factor of 100 is applied to the lowest EC50,
because BCF < 100 L.kg™, log Kow < 3 and the base set is complete. The lowest EC50 is found for
Daphnia pulex: 0.1 mg.L™' from a study of Canton and Adema (1978, cited in EC, 2004a)

The resulting MACe, 1s 1.0 ug.L'l.

6.1.6.7 SRCe¢co

Freshwater

Since the base set is complete and NOECs for more than the three required taxa (alga, Daphnia,
fish) are available, the SRC,, is calculated as the geometric mean of all long term data. The
resulting SRCe, 18 5.5 mg.L'l.

Marine
The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco, marine = 9.9 mg.L-l.

6.1.7 Epichlorohydrin

6171 MPCeco,water

Since epichlorohydrin is vulnerable to volatilization and hydrolysis, only ecotoxicity data from

experiments with suitable test systems were used for estimating MPCs:

— static test systems with closed bottles or test vessels and a short exposure period (maximum
24 h);

— static closed test systems but with chemical analysis of the tested concentration and a maximum
exposure period of 72 h;

— closed test systems with renewal (semi-static) and/or chemical analysis;

— intermittent flow systems.

Aquatic toxicity data for epichlorohydrin can be found in Table AS. 7 (acute, freshwater),

Table AS. 15 (acute, marine) and Table AS. 25 (chronic, freshwater) in Appendix 5. Data used for
ERL derivation are reported in Table Al. 7 in Appendix 1.

Results of only one useful marine toxicity test are available: LC50s for a bacterium species. This
marine data set is too small to investigate a potential difference in sensitivity of marine organism
versus freshwater organisms to epichlorohydrin. Therefore, marine and freshwater data have been
taken together for MPCeco, water derivation. Since toxicity data for less than eight taxonomic groups
are available, the MPCeco, water 1s derived using preliminary effect assessment.
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Freshwater

The base set is complete and the long-term NOECs do not fulfil the criteria to use them for the
MPC derivation. Therefore, the MPCeco, water 1s based on the lowest acute test endpoint. The acute
toxicity study for Poecilia reticulata (Deneer et al., 1988) has the lowest value: LC50 = 0.65 mg.L”
!. This value (based on a 14 day closed renewal test) is much lower than the values from other tests
with a shorter exposure period. For the whole group of chemicals tested by these authors, >50% of
the substance originally added, was found back before renewal. No recovery percentage for
epichlorohydrin itself was reported and the reported LC50s were based on the nominal values.
Although the recovery value of >50% means that the true exposure concentrations for
epichlorohydrin may have been somewhat lower than the nominal concentrations, the nominal
LC50 of 0.65 mg.L™" is considered as a useable conservative estimate of the acute toxicity within
the whole set of acute toxicity data for epichlorohydrin. Hence, the MPCeco, water 1S derived as

0.65 mg.L" /1000 = 0.65 pg.L™".

Marine
Since data for freshwater or marine representatives for at least three taxonomic groups (algae,

crustaceans and fish) of three trophic levels are available, an assessment factor of 10000 is applied
to the lowest value. Hence, the MPCeco, marine is 0.65 mg.L™ / 10000 = 0.065 pg.L™.

6.1.7.2 MPCsp,Water
Since epichlorohydrin has a log K,y < 3, there is no potential for bioaccumulation. The assessment
of secondary poisoning is not triggered, therefore a MPCgp, water 1s not derived.

6.1.7.3 MPChh food, water

Since epichlorohydrin is a probable carcinogen (R45), an MPChp food, water Should be derived. The
human toxicological threshold level for epichlorohydrin (TLyy) is 0.1 pg.kgy,'.d™" (section 4.7.3).
This risk limit is calculated into an MPChy, fo0q of 0.00609 mg kg using a BCF of 3.16 L.kg" and
a (default) BMF of 1. The resulting MPChp food, water 1S 0.0019 mg.L'1 or 1.90 ug.L'l.

6.1.7.4 MPCdW, water

A DW standard of 0.1 pug.L™" is available for epichlorohydrin, which is lower than the quality
standards for other objectives of protection. Therefore a substance specific removal efficiency for
drinking-water processing by simple treatment has to be identified. This treatment is defined as
Category Al in CD 75/44/EEC (EC, 1975) and consists of simple physical treatment (e.g. rapid
filtration) and disinfection.

Due to its low Ky, value, epichlorohydrin is not expected to adsorb to a great extent onto DOC or
POC, therefore, significant removal by coagulation and rapid filtration is not expected. The only
remaining process by which epichlorohydrin can be removed is volatilization of the dissolved
fraction by aeration. A removal efficiency of 4.6% was calculated for this process (based on the
formulas in Zwolsman et al., 2004), which means the fraction Fuot removable by simple treatment 18 0.954.
The MPClgy, water 1s then calculated as DW standard (CD 98/83/EC; EC, 1998) / Frot removable by simple
treatment, Which results in 0.10 /0.954 =0.10 ug.L'l.

6.1.7.5 Selection of the MPCater

Freshwater

The following MPC, 4 were derived for epichlorohydrin:
MPCeco, water = 0.65 pg.L™!
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MPChh food, water — 1.90 Mg-L-l
MPCly, water = 0.10 pg.L™

The MPClyw, water 1S the lowest of the available MPCyer values. Therefore, MPCyyeer for
epichlorohydrin is 0.10 ug.L™". This concentration reflects the total fraction (see section 1.4.1).

Marine

For the marine environment the following MPCs were determined:
MPClco, marine = 0.065 pug.L™!

MPChh food, water = 1.90 g L™

The MPCarine 1S the lowest of the available MPC values. Hence MPCarine = 0.065 p,tg.L'1 or
65 ng.L™". This value reflects the total fraction (see section 1.4.1).

6.1.7.6 MACeco

For the derivation of the MAC,,, an assessment factor of 100 is applied to the lowest L(E)C50,
because the base set is complete and log Koy, < 3 . The lowest LC50 is found for Poecilia reticulata:
0.65 mg.L" (650 pg.L™"). The resulting MACec, is 0.0065 mg L™ (6.5 ug.L'™).

6.1.7.7 SRCeco

Freshwater

Besides L(E)C50s, more than two NOECs are available, including a NOEC for one of the three
specified taxa (i.c. algae). Since the geometric mean of the L(E)C50s/10 is lower than the geometric

mean of the NOECs, the SRC,, is calculated as the geometric mean of the
L(E)C50s/10 =3.1 mg.L"' (3114 pg.L™).

Marine
The SRCeCO for the marine aquatic compartment, Slzceco, marines is set equal to the SRCeco, water -
SRCeco, marine = 3.1 mg.L-l.

6.1.8 1,2-Dibromoethane

6181 MPCeco,water

Aquatic toxicity data for 1,2-dibromoethane can be found in Table AS. 8 (acute, freshwater), Table
AS5. 16 (acute, marine) and Table AS. 26 (chronic, freshwater) in Appendix 5. Data used for ERL
derivation are reported in Table Al. 8 in Appendix 1.

Since the sensitivity of freshwater and marine organisms to 1,2-dibromoethane is not significantly
different (P=0.56), the two datasets are combined for ERL derivation.

Freshwater

The base-set is complete and one chronic NOEC for fish is available. The lowest acute toxicity
value is from the same trophic level as the NOEC, an assessment factor of 100 is applied to the
NOEC for fish of 5.81 mg.L". However, the lowest LC50 of 0.04 mg.L™" was found for
Centropomus undecimalis, while the NOEC of 5.81 mg.L™" was determined for Oryzias latipes. In
this case (LC50 and NOEC obtained for different species), the MPC should also be derived by
application of an assessment factor of 1000 to the lowest LC50. This leads to an MPC of 0.04/1000
=0.04 pg.L" or 40 ng.L"'. The lowest value is selected and this results in an

MPCyater ecotox Of 0.04 ug.L'1 or 40 ng.L'l.
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Marine

No toxicity data for specific marine aquatic taxa are available for 1,2-dibromoethane. Therefore, an
assessment factor of 10000 is applied to lowest L(E)C50 to derive the MPCeco, marine-

The MPCeco, marine = 0.04 mg.L'/10000 = 0.004 pg.L™" or 4 ng.L™".

6.1.8.2 MPCsp,Water
Derivation of MPCyg;, waier for 1,2-dibromoethane is not triggered, since BCF < 100 and log K,y <3
(see section 4.11.2).

6.1.8.3 MPChh food, water

Since 1,2-dibromoethane is potentially carcinogenic (R45), MPChp food, water Should be derived. A
BCF 0f 9.25 L.kg™' (see section 4.8.1) and a TLy, of 5.0x107 mg.kgy,, d”" is used (see section
4.8.3). Using the equation from the INS guidance, the MPChyj food, water 15 3.29 ng.L'l.

6.1.8.4 MPCdW, water

No A1l value and no DW standard are available. Therefore, a provisional drinking-water standard
has to be calculated according to INS guidance. The TLy, of 5.0x 107 mg.kgbw'l'd'1 1s used and
MPCly, water 18 calculated to be 1.75 ng.L'l.

6.1.8.5 Selection of the MPCater

Freshwater

The following MPC, 4 values were derived for 1,2-dibromoethane:
MPCeco, water = 40 Ilg-L_l

MPChh food, water — 3.29 ng-L-l

MPCly, water = 1.75 ng.L™!

The MPCly, water 1S the lowest of the available MPCyqr Values. Therefore, the MPCyater for
1,2-dibromoethane is 1.75 ng.L'l. This concentration reflects the total fraction (see section 1.4.1).

Marine

For the marine environment the following MPCs were determined:
MPCleco, marine = 0.004 pg.L™" or 4 ng.L™".

MPChh food, water iS 3.29 ng.L'l

The MPCh food, water 1S the lowest value of the available MPC,usine Values. Therefore, the
MPCarine for methyl bromide is 3.29 ng.L'l. This concentration reflects the total fraction.

6.1.8.6 MACeco

The base set is complete, BCF < 100 L.kg'and log Koy, < 3. Therefore an assessment factor of 100
is applied to the lowest EC50 to derive the MAC,,. The lowest EC50 is found for Centropomus
undecimalis and is 0.04 mg.L'l. The resulting MAC, is 0.4 pg.L'l.

6.1.8.7 SRCe¢co

Freshwater

Since there is one NOEC available for fish and the geometric mean of the L(E)C50 /10 is lower
than the NOEC value, the SRC,, is based on the geometric mean of the L(E)C50s with an
assessment factor of 10. This results in an SRC.., 0of 0.79 mg.L'l.
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Marine
The SRC,, for the marine aquatic compartment, SRCeco. marine, 1S s€t equal to the SRCeco, water:
SRCeco. marine = 0.79 mg.L™.

6.1.9 Ethinylestradiol

6.1.9.1  MPCeco, water

Aquatic toxicity data for ethinylestradiol can be found in Table AS. 9 (acute, freshwater), Table AS.
17 (acute, marine), Table AS5. 27 (chronic, freshwater) and Table AS. 32 (chronic, marine) in
Appendix 5. Data used for ERL derivation are reported in Table A1. 9 in Appendix 1.

Acute toxicity data were found for both freshwater organisms (algae, crustaceans and cnidarians)
and saltwater organisms (crustaceans and echinoderms). Chronic toxicity data were also found for
freshwater (algae, molluscs, crustaceans, fish and rotifers) and saltwater organisms (crustaceans and
fish).

Chronic data were log normally distributed. However, fish were clearly the most sensitive taxon to
ethinylestradiol exposure, because all fish data were concentrated in the left tail of the distribution.
It has to be noted that amphibians may be sensitive as well. Park and Kidd (2005) showed effects on
the hatching rate of green frogs (Rana clamitans) in a field study at 5 ng.L™". Recent information on
chronic toxicity to amphibians (Xenopus tropicalis) is given by Petterson et al. (2006), but
unfortunately a NOEC for the endpoint sex ratio was not determined since the lowest test
concentration (viz. 300 ng.L™") already showed effect. Short term toxicity focusing on lethality as
endpoint did not show enhanced sensitivity (Hogan et al., 2006).

Since fish were observed to be extremely sensitive to ethinylestradiol exposure, when compared to
other taxa, only chronic toxicity data for freshwater and marine fish were compared for sensitivity.
Data on similar endpoints for the same species were not pooled, because the underlying
experiments were started at different life stages (e.g. eggs vs. adults). The sensitivity of chronic
freshwater and marine organisms to ethinylestradiol was not significantly different (p=0.90),
although it must be noted that the marine data set is very small compared to the freshwater data set,
making the comparison less meaningful. All chronic data were combined to one data set for ERL
derivation.

Freshwater

The base set is complete, the MPC will be derived using assessment factors. The derivation of the
MPC is based on the NOECgeritisation 0f 0.16 ng.L'1 for Pimephales promelas (Parrott and Blunt,
2005). Using an assessment factor of 10, this results in a freshwater MPCeco, water 0f 0.016 ng.L'l.
This concentration reflects the total fraction (see section 1.4.1).1t has to be noted that this value is
below the detection limit of ethinylestradiol, which is reported to be 0.74-1.5 ng.L"" (Parrott and
Blunt, 2005), 0.1-2.4 ng.L" (Belfroid et al., 1999) or 0.02-1.3 ng.L"' (ARCEM, 2003). Young et al.
(2002) determined a PNEC of 0.1 ng.L"' based on an MATC (maximum acceptable toxicant
concentration) of 0.57 ng.L™" for Danio rerio and an assessment factor of 5. ARCEM (Austrian
research cooperation on endocrine modulators) also suggested a PNEC of 0.1 ng.L™', based on a
NOEC of 1 ng.L™" for Pimephales promelas, as determined by Linge et al. (2001).

Both PNECs of 0.1 ng.L'1 are a factor of 6 higher than the MPCeco, water derived in this report. The
lower MPC derived here is caused by the availability of a more recent study (Parrot and Blunt). A
slightly higher sensitivity of P. promelas towards ethinylestradiol was found compared to
previously reported values. This result, combined with an assessment factor of 10 lead to the lower
value presented in our report. Since toxicity data for other potentially sensitive groups of organisms
are absent (e.g. gastropods) or limited (e.g. amphibians; two NOECs < 300 ng.L™" available ;
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Petterson et al., 2006) and a NOEC <0.1 ng.L"' for P. promelas (Jobling et al., 2004) is reported,
the assessment factor of 10 is deemed justified.

Marine

Using an assessment factor of 100 on the NOECreripisation 0f 0.16 ng.L'1 for Pimephales promelas

results in an MPCeco, marine 0f 0.0016 ng.L'l. This concentration reflects the total fraction (see section
1.4.1).

6.1.9.2 MPCsp, water

Freshwater

No useful toxicity data for birds or mammals were found. A NOAEL of 3 pg.kgp, ' .d™ was
available for estradiol from a chronic 90 day study with rats (JECFA, 2000). A factor of 50 is
proposed to compensate for the higher estrogenic potential of ethinylestradiol in humans (see
section 4.9.3). Assuming that this ratio is similar in mammals (and birds), the NOAEL,,; of

3 pgkgpy'.d" for estradiol can be extrapolated to 0.06 pg.kgy, '.d" for ethinylestradiol. Conversion
to a concentration in food using a factor of 20 (TGD and INS guidance) results in a

NOEC;, of 1.2 pg.kggw . Applying an assessment factor of 90, this NOEC results in an

MPCoral, mammat (= MPCoral, min) of 13.3 ng.kgw'. Subsequently, using a BCFy of 263 (QSAR) and a
BMF; of 1, results in an MPCg,, water 0f 0.0507 ng.L'l.

Marine
Since BMF, for ethinylestradiol is 1 by default, the MPCnaine, sp for the marine environment is also
equal to 0.0507 ng.L™".

6.1.9.3 I\/”:)Chh food, water

Since ethinylestradiol is labelled as a class 1 carcinogenic, as stated in IARC monograph Vol. 21
(IARC, 1979) and Suppl. 7 (IARC, 1987b) and its log Ky 1s > 3, an MPChp, food, water 1S derived.
Based ona TL;, of 1 ng.kgbw'l.d'l, an MPChp food, water 0f 0.23 ng.L'1 1s calculated.

6.1.9.4 MPCgw, water
Based ona TL;, of 1 ng.kgbw'l.d'l, an MPCly, water of 3.5 ng.L'1 1s calculated.

6.1.9.5  Selection of the MPCyater

Freshwater

The following MPC, . values were derived for ethinylestradiol:
MPCeco, water 0.016 Hg.L-l

MPCsp, water = 0.051 ng.L_1

MPCyp food, water — 0.23 ng.L-1

MPde, water = 3.9 ng.L'l

The MPCeco, water i the lowest of the available MPCy,er values. Therefore the MPCyqer for
ethinylestradiol is 0.016 ng.L™". This concentration reflects the total fraction (see section 1.4.1).

Marine

For the marine environment the following MPCs were determined:
MPCeco, marine = 0.0016 ng.L™!

MPCmarine, sp 0.051 Ilg.L_l

MPCyp food, water s 0.23 ng.L'l
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The MPCeco, marine 1S the lowest value of the available MPCaine Values. Therefore, the
MPCarine for ethinylestradiol is 0.0016 ng.L'1 orl.6 pg.L'l. This concentration reflects the total
fraction (see section 1.4.1).

6.1.9.6 MACeco

Because the base set is complete and ethinylestradiol is potentially bioaccumulative, an assessment
factor of 1000 is applied to the lowest L(E)Cs of 0.56 mg.L™" (for the amphibian Rana sylvatica).
This yields a MACeq, value of 0.56 pg.L™.

6.1.9.7 SRCec

Freshwater

Chronic toxicity data for six taxonomic groups are available. Following INS guidance, the SRC,,
should be derived using both chronic freshwater and marine ecotoxicity data and calculated by
taking the geometric mean of these data. The resulting value is 0.50 ug.L™'. However, since fish
appear to be the most sensitive taxon (all data located in the left tail of the distribution), the
calculated SRC,., would greatly underestimate serious risks for this group of organisms. Therefore,
the SRC,, is based on the geometric mean of the chronic fish data. This results in an

SRCeco 0f 2.43 ng.L" (90% CI0.23 — 26 ng.L™).

Marine

The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco, marine — 2.43 ng.L_l.

6.1.10 Methyl bromide

6.1.10.1 MPCeco, water

Aquatic toxicity data for methyl bromide can be found in Table AS. 10 (acute, freshwater) and
Table AS. 28 (chronic, freshwater) in Appendix 5. Data used for ERL derivation are reported in
Table Al. 10 in Appendix 1.

Freshwater

The base set is complete. Data for three trophic levels are present, represented by algae, Daphnia
and fish. Chronic data are available for one trophic level: secondary consumers, represented by fish.
The available chronic NOEC is from the same trophic level as that of the lowest acute LC50.
Moreover, the species for which the NOEC is determined is the same species as that for which the
lowest LC50 was found (viz. Oryzias latipes). Therefore, an assessment factor of 100 is applied to
the lowest NOEC of 0.32 mg.L™". The MPClco, water is 0.32/100=0.0032 mg.L™" or 3.2 ug.L™".

Marine
No data on specific marine taxa are available. The MPCrine 1S derived from the chronic study with
Oryzias latipes and an assessment factor of 1000. MPCparine = 0.32 mg.L™ /1000 = 0.32 pg.L™.

61102 MPCspywater
Derivation of MPCyg;, waier for methyl bromide is not triggered. BCF < 100 and log K, <3 (see
section 4.11.2).

61103 MPChh food, water
Derivation of MPChp food, water for methyl bromide is not triggered (see section 4.11.2).
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6.1.10.4 MPCqgw, water

A provisional drinking-water standard has to be calculated according to the equation provided in
INS guidance. The TLy, used for MPCgy, water derivation is the RfD of 1.40x 102 mg.kgbw'l.d'1 (see
section 4.10.3). MPCy, wawer = 4.9 pg.L™.

6.1.10.5 Selection of the MPC\ater

The following MPC,..r values were derived for methyl bromide:
MPCleco, water = 3.2 pg.L™!

MPCly, waier= 4.9 pg.L™

The MPCeco, water 1S the lowest of the available MPCy,er values. Therefore, MPCyyter for methyl
bromide is 3.2 pg.L™'. This concentration reflects the total fraction (see section 1.4.1).

Marine
For the marine environment the following MPCs were determined:
MPCeco, marine = 0.32 pg.L”!

The MPCarine 1 set equal to the MPCeco, marine = 0.32 ug.L'l. This concentration reflects the total
fraction.

6.1.10.6 MAC¢,

For the derivation of the MAC,.,, an assessment factor of 100 is applied to the lowest EC50,
because the base set is complete, BCF < 100 L.kg'l and log K,y < 3. The lowest EC50 is found for
Oryzias latipes (0.7 mg.L™"), in a study of Canton et al. (1980). The resulting MACeco is 7 pg.L™.

6.1.10.7 SRCqc

Freshwater

Since there are two NOEC:s available for fish and the geometric mean of the L(E)C50s/10 is higher
than the geometric mean of the NOECs, the SRC,, is based on the geometric mean of the available
NOEC:s. This results in an SRCe, 0f 0.179 mg.L'l.

Marine
The SRCq, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco. marine = 0.179 mg.L™,

6.1.11 6PPD

6.1.11.1  MPCeco, water

Aquatic toxicity data for 6PPD can be found in Table AS5. 11 (acute, freshwater), Table AS. 29
(chronic, freshwater) and (chronic, marine) in Appendix 5. Data used for ERL derivation are
reported in Table Al. 11 in Appendix 1.

Since 6PPD is unstable in aerobic water at neutral or basic pH, results from toxicity tests without
analytically monitored concentrations should be interpreted with care. Study information from
IUCLID entries was lacking detailed information on toxicity studies. These were therefore
considered not useful. A 'robust summary' from US EPA's HPV Challenge Program was retrieved,
which contained detailed information on some of the IUCLID entries (US EPA, 2003). Acute
results for Daphnia from this US EPA report were used provided concentrations were monitored.
Two of the original study reports sponsored by Monsanto and summarised in both the IUCLID and
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US EPA reports, were retrieved, evaluated and used for ERL derivation. An EC50 and EC10 for
Pseudokirchneriella subcapitata as well as an 4 day LC50 and a 28 day NOEC (mortality) for
Pimephales promelas were obtained from these study reports. More studies that could be used in
ERL derivation were not encountered.

The highest half-life values for 6PPD reported in water are approximately 1 day (pure or deionised
water), whereas the lowest half-life values are 3 to 7 hours (algal medium, pH 7 buffered water,
river water). This implicates that in all static and most renewal tests with 6PPD, the test organism
will have been exposed to a mixture of 6PPD and degradation products. E.g. in a standard acute
(48 h) Daphnia toxicity test, the test water is not renewed, meaning that the one valid test result for
Daphnia magna (EC50 0.23 mg.L™), in fact reflects exposure to 6PPD plus metabolites even
though the EC50 is expressed as a 6PPD concentration.

For the crustacean species Daphnia magna, the 48 hour EC50 of a solution aged 24 hours before
onset of the toxicity test was less toxic than when Daphnids were exposed to spiked solution
immediately. Concentrations were analytically determined in this test. Thus, 6PPD seems to be
more toxic to D. magna than its degradation products. Test results from other acute studies with
D. magna based on nominal concentrations are in the same range as the EC50 from the test
described earlier (0.51 mg.L™"). This implies that the EC50 from the test with actual concentrations
is most likely based on nominal concentrations (this was not reported).

The results from the algal toxicity test in Table AS5. 11 and Table AS5. 29 is based on nominal
concentrations and the EC50 and EC10 should therefore be considered as less reliable. Toxicity
exhibited during 96 hours was also determined by degradation products of 6PPD. However, using
the information that degradation products of 6PPD were less toxic than the parent compound to
Daphnia (see previous section), the EC50 and EC10 for Pseudokirchneriella subcapitata are not
expected to be much lower than the values obtained in the algal toxicity study.

Description of key study: Thompson et al., (1979)

A chronic study with the fish Pimephales promelas was performed. The study was an intermittent
flow study with analytical monitoring of 6PPD with 30 fish per aquarium. Five concentrations plus
a control were tested: control, 66, 120, 230, 450 and 1000 pg.L™' (nominal concentrations). A 4 day
LC50 as well as a 28 day NOEC can be obtained from this study. The test was performed under
acceptable conditions; dead animals were removed, pH and O, were well within acceptable levels
throughout the test. The 4 day LC50 (0.45 mg.L™") was determined by the authors, who also
reported a 28 day LC50. Since the latter value is not useful for ERL derivation, the original data
were used to obtain a NOEC. At day 28, cumulative mortality in the six treatments was as follows
(treatments in increasing order): 0% (control), 0%, 20%, 100%, 100%, 100%. The lowest treatment
(nominal: 66 pg.L™") was selected as NOEC. The authors have based their final LC50 on nominal
concentrations since they reported a decrease in mean measured concentrations that could not be
explained. In this report, we will base the NOEC on the mean measured concentration because of
the following reasons.

The recovery of the analytical method was verified at each sampling time (at 7 days during the test)
and proved to be more or less stable: 67%-100%. Mean measured values were always corrected for
recovery determined at the specific sampling day. The overall mean of measured concentrations
revealed that the lower 6PPD treatments appeared to decline most strongly in 6PPD concentration.
Authors could not satisfactorily explain this phenomenon and proposed to use the nominal
concentration, but put forward the possibility of degradation. In addition to chemical degradation, it
is the raw data suggest that metabolism of 6PPD by (surviving) fish contributes to the concentration
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decrease observed during the test. It is proposed here to use the mean measured concentrations to
report the outcome of this test: NOEC for mortality is 24 pg.L™. It should be kept in mind, that this
NOEC reflects mortality of 6PPD and its degradation products.

Freshwater

Based on the argumentation outlined above, the base set for acute toxicity is accepted as complete.
Data for three trophic levels are present, represented by algae, Daphnia and fish. Chronic data for
two trophic levels are available: primary producers and secondary consumers, represented by algae
and fish. This dataset allows for application of an assessment factor of 50 to the lowest NOEC.
Note that the lowest LC50 is in the same range as the NOEC: 0.028 mg.L™" vs. 0.024 mg.L™". If the
lowest LC50 would have been lower than the lowest NOEC, an assessment factor of 100 should
have been applied to the LC50 (EU-TGD guidance), which would have resulted in a lower MPC.
Based on the chronic test, the MPCeco, water 18 derived as 24/50 = 0.48 ug.L'l.

Marine

No toxicity data for marine aquatic species were available for 6PPD. Therefore, an assessment
factor of 500 is applied to lowest NOEC to derive the MPCeco. marine-

The MPCeco, marine = 0.024/500 = 0.000048 mg.L™" or 0.048 pg.L™.

6.1.11.2 MPCsp, water
Derivation of MPCg;, water for 6PPD is not triggered (see section 4.11.2).

6.1.11.3 MPChh food, water
Derivation of MPChp, food, water for 6PPD is not triggered (see section 4.11.2).

6.1.11.4 MPCqgw, water
A provisional drinking-water standard is calculated, using the TLy;, of 0.75 mg.kgpy "d™ (see
section 4.11.3). The resulting MPCgy, water 1S 2.63 mg.L'l.

6.1.11.5 Selection of the MPCyater
Freshwater

The following MPC, 4 were derived for 6PPD:
MPCeco, waer = 0.48 pg.L™!

MPCy, water = 2630 pg.L™!

The MPCeco, water 1S the lowest of the available MPCy,r values. Therefore, MPCy,er for 6PPD is
0.48 pg.L™". This concentration reflects the total fraction (see section 1.4.1).

Marine
For the marine environment only one MPC is determined: MPCeco, marine = 0.048 ug.L'l. This value
is selected as MPCarine. This concentration reflects the total fraction (see section 1.4.1).

6.1.11.6 MAC¢,
6PPD has no bioaccumulation potential. The mode of action of 6PPD is not known, however,
interspecies variation is not considered to be low: the range of acute toxicity test results spans a

factor of 30. An assessment factor of 100 is applied to the lowest acute test result (LC50 of
28 pg.L™! for O. latipes) to derive the MACeco. MAC.co = 28/100 = 0.28 pg.L™".
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6.1.11.7 SRCe

Freshwater

Since the geometric mean of the L(E)C50s/10 is lower than the geometric mean of the two available
NOECs, the SRC,, is based on the L(E)C50s. This results in an SRC,, of 21 ug.L'l.

Marine

The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco, marine = 21 P-g-L_l-

6.1.12 DCB

6.1.12.1  MPCeco, water

Aquatic toxicity data for DCB can be found in Table AS. 12 (acute, freshwater), Table AS. 18
(acute, marine) and Table AS. 30 (chronic, freshwater) in Appendix 5. Data used for ERL
derivation are reported in Table Al. 12 in Appendix 1.

Two useful marine toxicity test results are available: an LC50 for a bacterium and for a fish species.
This marine data set is considered too small to investigate a potential difference in sensitivity of
marine organism versus freshwater organisms to DCB. Therefore, marine and freshwater data have
been taken together for MPCeco, water derivation.

Freshwater

The base-set is complete and one chronic test result is available. Since the single available chronic
test result is for an algal species, an assessment factor of 1000 should be applied to the lowest acute
L(E)C50 value, which is the EC50 for the bacterium Vibrio fischeri.

The MPCeco, water 1 therefore 0.058 mg.L'l/IOOO =0.058 ug.L'1 or 58 ng.L'l.

Marine

No toxicity data for specific marine aquatic taxa are available for DCB. Therefore, an assessment
factor of 10000 is applied to lowest L(E)C50 to derive the MPCeco, marine-

The MPCeco, marine = 0.058 mg.L'/10000 = 0.0058 pg.L" or 5.8 ng.L™".

6.1.12.2 MPCsp, water

The NOECmammal, food chr derived for DCB is 40 mg.kgfd'1 (see section 4.12.4). Since this value is
based on a NOAEL from a chronic study, an assessment factor of 30 is applied (TGD and INS
guidance) to calculate the MPCoryl, mammar. This results in an MPCoral, mammar of 1.33 mg.kgg™'. Using
the BCF of 501 L.kg"' and a BMF, of 1, the MPCy, yaer becomes 0.00266 mg.L™" or 2.66 pg.L™.

Marine
Since the BMF; is also 1, the marine MPCpaine, sp 1 €qual to the MPCgp, aier for freshwater.

6.1.12.3 I\/”:)Chh food, water

Freshwater

Since DCB is potentially carcinogenic (R45), MPChp food, water Should be derived. The BCF of 501
Lkg" (see section 4.12.1) and the TLy, of 0.0043 ng kg, 'd” are used (see section 4.12.3). Using
the equations and defaults from INS guidance, MPChpp, food = 2.61 ng.kgfd'l.

The resulting MPChp, food, water 18 0.0052 ng.L'1 or5.2 pg.L'l.

6.1.12.4 MPCgyw, water
The MPClyw, water 18 calculated using the TLy, of 0.0043 ng.kgbw'l'd'1 and the equation and defaults
from INS guidance. The resulting MPCly, water = 0.15 ng.L'l.
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6.1.12.5 Selection of the MPCyater
Freshwater

The following MPC, . were derived for DCB:
MPCeco, water = 98 Ilg-L_l

MPCsp. water = 2660 ng.L™!

MPChh food, water i 0.0052 ng.L™!

MPCly, water = 0.15 ng.L™!

The MPChp food, water 1S the lowest of the available MPCy, . values. Therefore, MPCy e for DCB is
5.2 pg.L"". This concentration reflects the total fraction (see section 1.4.1).

Marine

The following MPCs were derived for the marine compartment:
MPCeco, marine = 5.8 ng.L'l

MPCmarine, sp 2660 l’lg.L-1

MPChh food, water i 0.0052 ng.L™!

The MPCarine Will be set equal to the lowest value of the available MPC values, which is
MPChh food, water- Therefore, MPCyarine for DCB is 0.0052 ng.L'1 or5.2 pg.L'l. This concentration
reflects the total fraction (see section 1.4.1).

6.1.12.6 MAC¢,

Since the base set is complete for DCB and there is a potential to bioaccumulate

(BCF =501 L.kg"), an assessment factor of 1000 should be applied to the lowest L(E)C50. This
results in a MACec, of 0.058 mg.L™! /1000 = 0.058 pg.L" or 58 ng.L™.

6.1.12.7 SRCe

Freshwater

The geometric mean of acute toxicity data, divided by an assessment factor of 10 is 0.096 mg.L™".
One NOEC value of 0.32 mg.L™" is available. Since the use of acute toxicity data leads to the lowest
value, this value is selected as SRC. The SRCeco, water 1S thus equal to 0.096 rng.L'1 =96 pg.L'l.

Marine
The SRC,, for the marine aquatic compartment, SRCeco, marine, 1 set equal to the SRCeco, water:
SRCeco, marine — 96 Hg-L-l-
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7. Toxicity data and derivation of ERLSs for soil and
sediment

7.1 ERL derivation for soil

7.1.1 PentaBDE

7.1.1.1 MPC

Direct (eco)toxicity in soil

The MPC,,; derivation for pentaBDE is cited from the EU-RAR (EC, 2001). Toxicity data of
pentaBDE to terrestrial organisms are shown in Table A6. 1 (acute) and Table A6. 5 (chronic) in
Appendix 6. In the EU-RAR, the PNEC,,; was derived by applying an assessment factor of 50 to
the NOEC of 16 mg. kg™ for toxicity to emergence of Zea mays, resulting in a PNEC of

0.38 mg.kgay ' EU standard soil. Converting this value to Dutch characteristics gives an

MPCs; of 1.1 mg.kgdw'1 Dutch standard soil.

Secondary poisoning

The human toxicological standard published by De Winter-Sorkina et al. (2006) is used for the
derivation of the MPCyal, min. The MPCoyar, min 1S derived in section 6.1.1.2 for secondary poisoning
in the aquatic compartment. This value is also used for calculation of secondary poisoning in soil.
The MPCyal, min 1 13.3 Hg.kgfd-l. BCFearthworm 18 calculated using the TGD QSAR and the selected
log Kow 0f 6.57, resulting in a value of 44585 L.kgww{l. Further input for the calculation of
MPC, sp are the selected values for log Koo = 5.75 L.kg'1 and H = 23.4 Pa.m’>.mol ™. Using the
equation presented in INS guidance (which is derived from TGD guidance), the calculated
MPCyoit, p = 10.7 ug.kgdw'1 Dutch standard soil.

M I:)Chuman, soil
Of the four human exposure routes considered, consumption of meat (cows) is the most critical
route. The MPChyman, soil based on this route is 4.31x 107 mg.kgdw'1 Dutch standard soil.

Selection of MPCy;
The lowest of the three derived MPC; values is selected, which is the MPChyman, soil- Hence,
MPC; 1s 4.3% 107 mg.kgdw'l Dutch standard soil.

7.1.1.2 SRCco
Since two NOEC values are available (for one terrestrial plant species), the SRC,, is calculated as
the geometric mean of these NOEC. The resulting SRC,, is 154 mg.kgdw'1 Dutch standard soil.

It should be noted that since a complete overview of all relevant toxicity studies for birds and
mammals is not available from the data sources used for ERL derivation (WFD fact sheet and EU-
RAR), a geometric mean of all MPCa1 min Values can not be derived. This hampers derivation of an
SRC,, based on secondary poisoning.
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7.1.2  p-tert-octylphenol

7.1.2.1 MPC

Direct ecotoxicity - equilibrium partitioning

The report by the UK environment agency (Brooke et al., 2005), which is the basis for this ERL
derivation, states that no data on toxicity of p-tert-octylphenol to terrestrial organisms were
available. The MPC,,; is therefore calculated using EqP. To that end, the MPCeco, water Of

0.122 pg.L" and a log K. of 3.43 were used, together with the characteristics of Dutch standard
soil. This results in an MPCyy; of 19.4 pg.kgg, Dutch standard soil.

Secondary poisoning

The MPCya1, min derived in section 6.1.2.2 for secondary poisoning in the aquatic compartment is
used for calculation of secondary poisoning in soil as well. The MPC a1, min 1S 10 mg.kgfd'l.

BCF carthworm 18 calculated using the TGD QSAR and the selected log K,y of 4.12, resulting in a
value of 159 L.kgww{l. Further input for the calculation of MPC,, sp are the selected values for
log Koe = 3.43 Lkg" and H = 0.52 Pa.m’.mol ™. Using the equation presented in INS guidance
(which is derived from TGD guidance), the calculated MPCii1, p = 10.7 mg.kgdw'1 Dutch standard
soil.

IV”:)Chuman, soil

Of the four human exposure routes considered, consumption of root crops is the most critical route.
The MPChuman, soil based on this route is 2.29 mg.kgdw'1 Dutch standard soil.

Selection of MPCqi
The lowest of the three derived MPCy; values is selected, which is the MPC,,; based on
equilibrium partitioning. Hence, MPC; is 19.4 pg.kgdw'1 Dutch standard soil.

7.1.2.2 SRCeco

The SRC,, for soil is calculated using EqP, based on the SRC,, for water. The following values
were used: SRCeco, water = 40.8 ug.L'l and log K, = 3.43. The resulting SRC,,, for soil is

6.47 mg.kgdw'1 Dutch standard soil.

Note. Since a complete overview of all relevant toxicity studies for birds and mammals is not
available from the data sources used for ERL derivation (Brooke et al., 2005), a geometric mean of
all MPCoya1, min Values can not be derived. This hampers derivation of an SRC,, based on secondary
poisoning.

7.1.3  Benzo[b]fluoranthene

7.1.3.1 MPC

Direct ecotoxicity - equilibrium partitioning

The MPCy,; derivation for benzo[b]fluoranthene is cited from the draft EU-RAR on coal tar pitch
(EC, 2006b). Toxicity data of benzo[b]fluoranthene to terrestrial organisms are shown in Table A6.
6 (chronic) in Appendix 6.

Citation from draft EU-RAR on PCTHT (EC, 2006b):

“The only toxicity study with terrestrial species for benzo[b]fluoranthene is a 21 day study with
Folsomia fimetaria (Sverdrup et al., 2002, cited in EC, 2006b). Up to concentrations of

450 mg.kga, ' (recalculated to a soil with 2% organic carbon) no effects were observed. The PNEC
for soil has to be derived by equilibrium partitioning, resulting in a value of 0.28 mg/kggy.’



RIVM report 601782003 Page 107 of 230

Since no effect concentration was established, this toxicity result can not be used to derive an MPC.
Hence, terrestrial toxicity data are not available for benzo[b]fluoranthene. Since a read across was
performed with benzo[k]fluoranthene for the derivation of the MPCeco, water, terrestrial toxicity data
for benzo[K]fluoranthene have been taken into consideration as well. Toxicity data of
benzo[b]fluoranthene to terrestrial organisms are shown in Table A6. 7 in Appendix 6.

Citation from draft EU-RAR on PCTHT (EC, 2006b):

“The only toxicity studies with terrestrial species for benzo[K]fluoranthene are a 21-d study with
Folsomia candida (Bowmer et al., 1993, cited in EC, 2006b) and a 21-d study with Folsomia
fimetaria (Sverdrup et al., 2002, cited in EC, 2006b). Up to concentrations of 61 mg/kggy,
recalculated to a soil with 2% organic carbon, no effects were observed for F. candida. For

F. fimetaria this concentration was 710 mg/kggy.’

For both benzo[b]fluoranthene and benzo[K]fluoranthene the available studies did not result in
endpoints useful for MPC derivation. Therefore, the PNEC for soil had to be derived by equilibrium
partitioning. Using MPCeco, water = 0.017 ug.L'l, log Koc =5.91 and H =0.051 Pa.m3.mol'1, this
results in a PNEC of 0.28 mg kg, EU standard soil. This is equal to 0.813 mg.kga,, ™' Dutch
standard soil.

Secondary poisoning
Since a PNEC,,, has not been derived in the draft EU-RAR on coal tar pitch, risk limits based on
secondary poisoning (MPCs;, i) can not be derived.

M I:)Chuman, soil
Of the four human exposure routes considered, consumption of leafy crops is the most critical route.

The MPChuman, soil based on this route is 0.40 pg.kg(_wj1 Dutch standard soil.

Selection of MPCqj
The lowest of the two derived MPCi,; values is selected, which is the MPCyman, soil- Hence,
MPCy,; 1s 0.40 ug.kgdw'] Dutch standard soil.

7.1.3.2 SRCe¢co

The SRC,, for soil is calculated using EqP, based on the SRC,, for water. The following values
were used: SRCeco, water = 0.17 pg.L'l, log Koc =5.91 and H=10.051 Pa.m’.mol’. The resulting
SR Ceco, soil 18 8.3 mg.kgdw'] Dutch standard soil.

7.1.4 lsodrin

No toxicity data or physicochemical data have been collected for isodrin. For this reason, an MPC
or SRC,., for soil are not derived.

7.1.5 DNOC

7.151 MPC

Direct (eco)toxicity in soil

The toxicity data of DNOC to terrestrial organisms are shown in Table A6. 2 (chronic) and Table
A6. 10 (microbial processes and enzymatic reactions) in Appendix 6. Since more than one toxicity
test result for a terrestrial organism is available, the MPCs,; should be derived on the basis of the
terrestrial toxicity data. Two LC50s are available (earthworms) and two NOECs (microbial
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processes and enzymatic activity). An assessment factor of 100 is applied to the lowest NOEC, to
derive the MPCqj1. MPCgoi = 16.9/100 =0.17 mg.kgdw'1 Dutch standard soil.

The height of the available LC50s (earthworm) is 65 and 20 mg.kg™', respectively, which is in the
same range as the NOEC for enzymatic activity of 17 mg.kg™". Since the lowest LC50 is actually
derived from a chronic test (duration 28 d), an assessment factor of 100 seems justified.

Deriving an MPC; using EqP is not necessary following INS guidance. However, the amount of
toxicity data for soil species is very small and does not adequately represent the terrestrial
ecosystem. A calculation of the MPCyi using EQP (MPCeco, water = 9.2 ug.L'l, log Ko = 2.75) results
in a value of 0.30 mg.kga, ' standard soil. Although the EqP-based value will not be used to set the
MPC, it adds some confidence to the height of the MPCy,; based on terrestrial toxicity data, since
both values are in the same order of magnitude.

M I:)Chuman, soil
Of the four human exposure routes considered, consumption of leafy crops is the most critical route.

The MPChuman, soil based on this route is 0.38 mg.kgdw'1 Dutch standard soil.

Selection of MPCqi
The lowest of the two derived MPCs,;; values is selected, which is the MPC,,; based on
ecotoxicological data for soil organisms. Hence, MPCsj; is 0.17 mg.kgdw'1 Dutch standard soil.

7.1.5.2 SRCeco

The SRC,, for DNOC is derived both on the basis of the terrestrial chronic toxicity data and on the
basis of the chronic aquatic toxicity data (using EqP), since only chronic (terrestrial) data for one
trophic level is available.

SRCeco, direct = 19.5 mg.kg'1 standard soil and SRCc¢o, gqp = 60.1 mg.kg'1 Dutch standard soil. The
lowest value is selected, therefore SRCeeo = 19.5 mg.kg'1 Dutch standard soil.

7.1.6  Aniline

7.1.6.1 MPC

Direct (eco)toxicity in soil

The MPCy,; derivation for aniline is cited from the EU-RAR (EC, 2004a). Toxicity data of aniline
to terrestrial organisms are shown in Table A6. 3 (acute) in Appendix 6.

The lowest EC50 value found for soil exposure of Lactuca sativa was 33 mg.kga, ' (Hulzebos et
al., 1993 cited in EC, 2004a). In the EU-RAR for aniline (EC, 2004a), an assessment factor of 1000
was applied, resulting in a PNECyqj1 of 33 pg.kgaw " (24 pg.kgww ') in a soil containing 1.8% organic
matter. However, the practicability of the test for risk assessment was questioned in the EU-RAR,
because during the test the plants were initially exposed to free aniline, while later the plants were
exposed to both free aniline in the pore water and bound aniline in the solid phase. Under natural
conditions, soil organisms will mainly be exposed to the bound substance, as aniline is set free
relatively slowly from agents and is always is equilibrium with the bound form.

In the EU-RAR for aniline, a PNECqyj; of 11 ug.kgww'1 is calculated from a PNEC,qu, 0f 1.5 ug.L'l,
using EqP. However, the authors considered this approach not to be appropriate as only the
exposure via pore water is considered by this model.

In the EU-RAR, toxicity of other aniline derivatives was investigated. This investigation showed
that pre-incubation of soil with 3,4-dichloroaniline significantly reduced toxicity. However, on basis
of the available information reduction of toxicity by pre-incubation of soil with aniline can not be
estimated. Further testing with aniline was considered necessary to assess the effect of aniline in
soil. The PNEC,; of 33 ],Lg.kgdw'1 was used for risk assessment. Therefore, the PNEC,,; of
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33 ug.kgdw'1 is used to set the MPC,;. Recalculation of the PNEC,,; to standard soil gives
33x10/1.8 = 183 pg.kgay ' or 0.183 mg.kgg, ' Dutch standard soil.

M I:)Chuman, soil
Of the four human exposure routes considered, consumption of root crops is the most critical route.

The MPChuman, soil based on this route is 0.61 mg.kgdw'1 Dutch standard soil.

Selection of MPCqi
The lowest of the two derived MPCs,;; values is selected, which is the MPCy,; based on
ecotoxicological data for soil organisms. Hence, MPCyj is 0.18 mg.kgdw'1 Dutch standard soil.

7.1.6.2 SRCe¢co

Two acute tests with Lactuca sativa are available with as test endpoint growth. Geometric mean of
the two EC50 values is 270.8 mg.kgg, . An assessment factor of 10 has to be applied, resulting in
an SRC,, for soil of 27.1 mg.kg(_iw'1 Dutch standard soil.

Since only acute toxicity data for only one organism are available, the SRC,, for soil also has to be
calculated on basis of EqP departing from the SRC,, for the water compartment. Using SRCc, =
5.1 mg.L'1 and log K,. = 2.61 an SRC,, based on EqP of 124 mg.kg'l standard soil is calculated.
The lowest value is selected, therefore, the SRCe, 1s 27.1 mg.kgdw'1 Dutch standard soil.

7.1.7  Epichlorohydrin

7.1.7.1 MPC

Direct ecotoxicity - equilibrium partitioning

No toxicity data of epichlorohydrin to terrestrial organisms are available. The MPCy; is therefore
calculated using EqP. To that end, the MPCeco, water 0f 0.65 ug.L'1 and a log K, of 1.25 were used,
together with the characteristics of Dutch standard soil. This results in an MPCg; of 0.935 ug.kgdw'1
Dutch standard soil.

Ivlpchuman, soil
Of the four human exposure routes considered, consumption of root crops is the most critical route.
The MPChyman, soil based on this route is 2.71 ug.kgdw'1 Dutch standard soil.

Selection of MPCyj

The lowest of the two derived MPCy,; values is selected, which is the MPC; calculated using EqP,
based on ecotoxicological data for the aquatic compartment. Hence, MPCl, is 0.94 pg.kgg, ' Dutch
standard soil.

7.1.7.2 SRCe¢co

The SRC,, for soil is calculated on the basis of the SRC,, for water using EqP. Using SRC,, for
water of 3.1 mg L' and log Ko = 1.25, the SRC,, for soil is calculated to be 4.48 mg.kgdw'1 Dutch
standard soil.

7.1.8 1,2-Dibromoethane

7.1.8.1 MPC

Direct (eco)toxicity in soil and equilibrium partitioning

Acute toxicity data are available for bacteria, fungi and nematodes. However, since the percentage
organic matter was not reported in the acute soil toxicity data, these data can not be recalculated to
standard soil and will not be used for ERL derivation (see rejected data in Table A6. 12). The useful



Page 110 of 230 RIVM report 601782003

toxicity data for terrestrial organisms are shown in Table A6. 8 (chronic) in Appendix 6. There is
one chronic toxicity study available, that is useful for ERL derivation. Therefore, the MPC,; has to
be calculated both on the basis of this toxicity test and with EqP, departing from the MPCeco, water-
The NOEC from the one chronic soil toxicity study for germination of microsclerotia of
Verticillium dahliae is 3.30 mg.kgy,, . Using this value and an assessment factor of 1000, the
MPC.; is calculated as 3.30 mg.kgqy ' /1000 = 3.3 pg/kgaw Dutch standard soil. Applying EqP to
the MPCleco, water Of 40 ng.L'1 and a log K, of 1.80, the MPCy; is 0.165 ug‘kgdw'l. The lowest value
1s selected as MPC,,;;, which is thus set at 0.165 pg.kgdw'1 Dutch standard soil.

IV”:)Chuman, soil
Of the four human exposure routes considered, consumption of root crops is the most critical route.
The MPChuman, soil based on this route is 0.0122 pg.kg(_wj1 Dutch standard soil.

Selection of MPCqi
The lowest of the two derived MPCi; values is selected, which is the MPChyman, soil- Hence,
MPC,,; 1s 0.0122 ug.kgdw'1 Dutch standard soil.

7.1.8.2 SRCe¢co

The SRC,, will be calculated both using the single available NOEC value in soil and on the basis
of EqP using the SRCeco, water- Using the NOEC of 3.30 mg.kgdw'1 and an assessment factor of 1
results in an SRC,, of 3.30 mg.kgdw'l. Applying EqP to the SRCeco, water 0 0.79 mg.L'1 and using a
log K, of 1.80 and a Henry coefficient of 63.7 Pa.m’.mol’! gives an SRCeqo, soil Of 3.23 mg.kgdw'l.
The SRCeco, soit Values derived using both methods are more or less equal; the lowest of the two is
selected. Hence, the SRCeco, soil 1S 3.23 mg.kgdw'1 Dutch standard soil.

7.1.9 Ethinylestradiol

7.1.9.1 MPC

Direct ecotoxicity - equilibrium partitioning

No ecotoxicity data could be found for terrestrial organisms. Therefore, the MPCy,;; was derived by
equilibrium partitioning. The overall log K, value of 3.34 as determined in section 2.9.3.1, is used
for EqP calculations. Using a log Ko, of 3.34 and an MPCuer of 0.016 ng.L™', the resulting

MPC,,; 1s 2.06 ng.kgdw'1 Dutch standard soil.

Secondary poisoning

The MPCyai, min derived in section 6.1.9.2 for secondary poisoning in the aquatic compartment is
used for calculation of secondary poisoning in soil as well. The MPCyal, min 15 13.3 ng.kgfd'l.
BCFearthworm 18 calculated using the TGD QSAR and the selected log Ky, of 3.67, resulting in a
value of 57 L.kgww{l. Further input for the calculation of MPC;, s, are the selected values for

log Koe =3.34 Lkg" and H = 8.04x10” Pa.m’.mol ™. Using the equation presented in INS guidance
(which is derived from TGD guidance), the calculated MPCiqii, op = 31.1 ng.kgdw'1 Dutch standard
soil.

M I:)Chuman, soil
Of the four human exposure routes considered, consumption of leafy crops is the most critical route.

The MPChuyman, soil based on this route is 10.9 ng.kgdw'1 Dutch standard soil.

Selection of MPCgj
The lowest of the two derived MPC,,; values is selected, which is the MPCy,; based on equilibrium
partitioning. Hence, MPC is 2.06 ng.kgdw'1 Dutch standard soil.
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7.1.9.2 SRCeco
The SRC,, for soil is calculated using EqP. Using a log K, of 3.34 and an SRCeco, water Of
2.43 ng.L", the resulting SRCeco, soit is 0.313 pg.kgqay ' (Dutch standard soil).

Note. Since a complete overview of all relevant toxicity studies for birds and mammals was not
made in this project, a geometric mean of all MPC,1, min values can not be derived. For this reason,
an SRC,, based on secondary poisoning has not been not derived.

7.1.10 Methyl bromide

7.1.10.1 MPC

Direct (eco)toxicity in soil

Collected toxicity data for terrestrial organisms are shown in Table A6. 4 (acute) in Appendix 6.
Toxicity data are available for plants. The MPCy,; is calculated on the basis of the lowest
determined effect concentration. The lowest EC50 value is an EC50 for germination of Amaranthus
retroflexus of 2.5 mg.kgdw'l. Applying an assessment factor of 1000 results in an MPCyj of

2.5 ngkgyy ' Dutch standard soil.

Since more than one toxicity test result for soil organisms is available, the MPC,,; does not need to
be determined using EqP. However, if EqP is applied to the MPCeco, water and using the geometric
mean log K, of 0.606 and H = 685 Pa.m3.mol'1, the resulting MPCy, qp would be 2.4 ug.kgdw'1
standard soil, which is very close to the MPC,,; derived in the above section.

Ivlpchuman, soil
Of the four human exposure routes considered, consumption of root crops is the most critical route.
The MPChyman, soil based on this route is 16.5 ug.kgdw'1 Dutch standard soil.

Selection of MPCqj
The lowest of the two derived MPCi,;; values is selected, which is the MPCe,, soil, based on
ecotoxicological data for soil organisms. Hence, MPCy is 2.5 ug.kgdw'1 Dutch standard soil.

7.1.10.2 SRCq

The SRC,, is based on the geometric mean of the available EC50 values using an assessment factor
of 10. This results in an SRC,., 0f 0.727 mg.kgdw'1 standard soil. The SRC,., 1s also calculated
using EqP. To that end, the SRCeeo 0f 0.179 pg.L™", log Ko of 0.606 and a Henry coefficient of

685 Pa.m’.mol™ were used, together with the characteristics of Dutch standard soil. This results in
an SRC., 0f 0.133 ug.kgdw'l standard soil. The lowest value is selected, SRCec, 1 0.133 ug.kgdw'1
Dutch standard soil.

7.1.11 6PPD

7.1.11.1 MPC

Direct ecotoxicity - equilibrium partitioning

No ecotoxicity data could be found for terrestrial organisms. Therefore, the MPCs; is derived by
equilibrium partitioning. The MPCeco, water 0f 0.48 ug.L'l, the selected log K, of 4.48 and a Henry
coefficient of 9.39x10~ Pa.m>.mol™ were used, together with the characteristics of Dutch standard
soil. This results in an MPC,,; of 0.853 mg.kgdw'1 Dutch standard soil.
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Secondary poisoning

The NOAEL of 75 mg kg, "d”" reported in the OECD SIDS report (OECD, 2004) is used to
calculated an MPCa1 min. This NOAEL is based on feeding studies ranging from 13 weeks to 24
months exposure in both male and female rats. This NOAEL is converted to a NOEC of 750
mg.kgfd'1 using a conversion factor of 10 gy, gfd'l.d'l. Since the study is chronic, an assessment
factor of 30 is applied to calculate the MPCoyat, min, Which is 25 mg.kgfd'l.

BCF carthworm 18 calculated using the TGD QSAR and the selected log K,y of 5.41, resulting in a
value of 3085 L.kgww{l. Further input for the calculation of MPC, s are the selected values for
log Koc =4.48 Lkg" and H =9.39x10 Pa.m’.mol ™. Using the equation presented in INS guidance
(which is derived from TGD guidance), the calculated MPCyi1, p = 15.7 mg.kgdw'1 Dutch standard
soil.

IV”:)Chuman, soil
Of the four human exposure routes considered, consumption of leafy crops is the most critical route.
The MPChuman, soil based on this route is 2.4 mg.kgdw'1 Dutch standard soil.

Selection of MPCqi
The lowest of the three derived MPCy; values is selected, which is the MPC,,; based on
equilibrium partitioning. Hence, MPCy; is 0.853 mg.kgdw'1 Dutch standard soil.

7.1.11.2 SRCq

The SRC,, 1s also calculated using equilibrium partitioning. The SRCeco, water 0 0.021 mg.L'1 and
the same parameters as mentioned in the above section on MPCs (section 7.1.11.1) are used as
input. This results in an SRCe, soi1 0f 37.3 mg.kgdw'1 Dutch standard soil.

Note. Since a complete overview of all relevant toxicity studies for birds and mammals was not
made in this project, a geometric mean of all MPC,1, min values can not be derived. For this reason,
an SRC,, based on secondary poisoning has not been not derived.

7.1.12 3,3’-Dichlorobenzidine

7.1.12.1 MPC

Direct toxicity/equilibrium partitioning

No ecotoxicity data could be found for terrestrial organisms. Therefore, the MPCs; is derived by
equilibrium partitioning. The MPCeco, water 0f 0.058 ug.L'l, the selected log K, of 3.99 and a Henry
coefficient of 1.45x10~ Pa.m>.mol™ were used, together with the characteristics of Dutch standard
soil. This results in an MPCyy; of 33.4 pg.kgg,' Dutch standard soil.

Secondary poisoning

The MPCyai, min derived in section 6.1.12.2 for secondary poisoning in the aquatic compartment is
used for calculation of secondary poisoning in soil as well. The MPC ), min 18 1.33 mg.kgfd'l.

BCF carthworm 18 calculated using the TGD QSAR and the selected log K,y of 3.51, resulting in a
value of 40 L.kgww{l. Further input for the calculation of MPC,, p are the selected values for

log Koe =3.99 Lkg" and H = 1.45x10” Pa.m’.mol ™. Using the equation presented in INS guidance
(which is derived from TGD guidance), the calculated MPCii1, op = 14.4 rng.kgdw'1 Dutch standard
soil.
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IV”:)Chuman, soil
Of the four human exposure routes considered, consumption of leafy crops is the most critical route.
The MPChuman, soil based on this route is 2.94x 10° mg.kgdw'1 Dutch standard soil.

The MPChyman, soil 1s much lower than the MPCe,, soit and the MPCg;, i1, which is caused by the
carcinogenicity of DCB. The human toxicological risk limit on which the MPChpyman, soil 1 based, is
derived using a rather low NRL (negligible risk level). Since the NRL was not based on a NOAEL
(see section 4.12.3), it could not be used for derivation of an MPC for secondary poisoning.
Moreover, the NRL is expressed as a 10 probability after life time exposure (70 years), which is
considered an inappropriate endpoint for secondary poisoning in the terrestrial environment.
Therefore, a literature search was performed to retrieve NOAEL data for birds and/or mammals, on
which the derivation of MPCy, i was based (see section 4.12.4).

Selection of MPCy;
The lowest of the three derived MPC, values is selected, which is the MPCy,; based on EqP.
Hence, MPCy,; is 2.94x 10° mg.kgdw'1 Dutch standard soil.

7.1.12.2 SRCec

The SRC,, is also calculated using equilibrium partitioning. The SRCeco, water 0f 0.096 mg.L'1 and
the same parameters as mentioned in the above section on MPCy,; (section 7.1.12.1) are used as
input. This results in an SRCeco, soil 0f 55.3 rng.kgdw'1 Dutch standard soil.

Note. Since no toxicity studies for birds and mammals were retrieved (see section 4.12.4) , a
geometric mean of all MPCa1 min Values can not be derived. For this reason, an SRC, based on
secondary poisoning has not been not derived.

7.2 ERL derivation for sediment

7.2.1 PentaBDE

7.2.1.1 MPC

Freshwater

The MPCeco, sediment derivation for pentaBDE is cited from the EU-RAR (EC, 2001). Sediment
toxicity data for pentaBDE are presented in Table A7. 1 (chronic) in Appendix 7. Data selected for
ERL derivation are shown in Table A3. 1.

For pentaBDE, three 28 day toxicity tests with sediment-dwelling organisms are available, viz.
Lumbriculus variegatus, Hyalella azteca and Chironomus riparius. These organisms represent
different living and feeding conditions. In the EU-RAR for pentaBDE, an assessment factor of 10 is
applied to the lowest of the available NOECs. The lowest NOEC available is 3.1 mg.kgay ' for
Lumbriculus variegatus, which is equivalent to 15.5 mg.kgdw'l standard EU sediment. Note that in
the EU-RAR (EC, 2001) this recalculation to standard (EU) sediment was performed using

foc = 0.05, for bulk sediment from the TGD and an assumed organic carbon content of 1% in the
test. The latter value was an assumption, since the reported value for organic matter content in the
L. variegatus test was <2% (EC, 2001).

For the Dutch ERL derivation, the NOEC is converted to Dutch standard sediment (containing
5.88% organic carbon). Thus, a NOEC of 3.1 mg.kgg, ' standard EU sediment yields a NOEC of
18.3 mg.kga, ' Dutch standard sediment. Applying the assessment factor of 10 results in an
MPCeco, sediment Of 1.83 mg.kgdw'1 Dutch standard sediment.
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Marine

In order to derive a PNECgediment, marine, @n assessment factor of 50 should is applied to the NOEC of
18.3 mg.kgay " (expressed in Dutch standard sediment), since data for three different species are
available, but no data for saltwater species are available. The resulting MPCeco, marine sediment 1S thus
18.3/50=0.37 mg.kgdw'1 Dutch standard sediment.

7.2.1.2 SRCe¢co

Freshwater

The SRCeco, sediment 1 calculated as the geometric mean of three available NOEC values expressed in
Dutch standard sediment (Table A3. 1): 18.2, 37.0 and 94.1 mg.kga,, ', resulting in an

SRCeco, sediment Of 40 mg.kgdw'l Dutch standard sediment.

Marine
The SRCCCO f0r marine Sediment, SRCeco, marine sediments iS Set equal tO the SRCeco, sediment (SRCCCO for
freshwater sediment): SRCeco, marine sediment = 40 mg.kgdw'1 Dutch standard sediment.

7.2.2  p-tert-octylphenol

7.2.2.1 MPC

Freshwater

The report by the UK environment agency (Brooke et al., 2005), which is the basis for this ERL
derivation, states that no data on toxicity of p-tert-octylphenol to sediment organisms were
available. The MPCeco, sediment 1 therefore calculated using EqP. To that end, the MPCeco, water Of
0.122 pg.L" and the log Ko of 3.43 were used, together with the characteristics of Dutch standard
sediment. This results in an MPCec, sediment Of 19.6 ug.kgdw'1 Dutch standard sediment.

Marine
The MPCeco, marine sediment 1S calculated using EqP and the MPCeco, marine- This results in an
MPCeco, marine sediment Of 1.96 ug.kgdw'1 Dutch standard sediment.

7.2.2.2 SRCeco

Freshwater

The SRCeco, sediment 15 calculated using EqP on the basis of the SRCeco, water- The following values
were used: SRCeco, water = 40.8 ug.L'l and log K, = 3.43 based on chronic toxicity data. The

SR Ceco, sediment 1S calculated to be 6.54 mg.kgdw'1 Dutch standard sediment.

Marine
The SRCeco for marine sediment, SRCeco, marine sediments is set equal to the SRCeco, sediment (SRCeco for
freshwater sediment): SRCeco, marine sediment = 6.54 mg.kgdw'1 Dutch standard sediment.

7.2.3 Benzo[b]fluoranthene

7.2.3.1 MPC

Freshwater

The MPCeco, sediment derivation for benzo[b]fluoranthene is cited from the draft EU-RAR on coal tar
pitch (EC, 2006b). Toxicity data are presented in Table A7. 2 in Appendix 7.
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Citation from draft EU-RAR on PCTHT (EC, 2006b):

‘The only benthic species that was tested was the marine crustacean Rhepoxynius abronius (Boese
etal., 1998, cited in EC, 2006b). Up to concentrations of 180 mg.kga, ', recalculated to a sediment
with 10% organic carbon, no effects were observed. The PNEC for sediment has to be derived by
equilibrium partitioning (...).’

Since no effect concentration was established, this toxicity result that can not be used to derive an
MPC, hence toxicity data for benthic organisms are not available for benzo[b]fluoranthene. Since a
read across was performed with benzo[k]fluoranthene for the derivation of the MPCeco, water, tOXicity
data for benthic organisms for benzo[k]fluoranthene have been taken into consideration as well.
Toxicity data are presented in Table A7. 3 in Appendix 7.

Citation from draft EU-RAR on PCTHT (EC, 2006b):

‘Benzo[k]fluoranthene in freshwater sediment was tested with three species. For Hyalella azteca
and larvae of Chironomus riparius, no toxicity was observed up to a concentration of

300 mg.kggy ', recalculated to a sediment with 10% organic carbon. At this concentration 45%
effect was reached in a 48-h toxicity test with Daphnia magna (Verrhiest et al., 2001, cited in EC,
2006b). However, Daphnia magna is rather an aquatic organism than a benthic organism. With a
sediment concentration of 1500 mg.kgg, ', recalculated to sediment with 10% organic carbon, the
overlying water is probably saturated. Therefore, this value should be considered as 45% mortality
at the aqueous solubility.’

‘Because no toxicity data can be used for deriving the PNEC, the PNEC for sediment must be
calculated by equilibrium partitioning, resulting in a value of 1.38 mg-kgg, ' for the fresh water
environment (...)’.

The PNECediment 1S equal to an MPCeco, sediment Of 0.81 mg.kgdw'] Dutch standard sediment.

Marine

The PNEC for marine sediment was also derived by equilibrium partitioning, resulting in a value of
0.14 mg.kgdw'l for the marine environment. This is equal to an MPCeco, marine sediment OF

0.081 mg.kgdw'1 Dutch standard sediment.

7.2.3.2 SRCeco

Freshwater

The SRCeco, sediment 1 calculated using EqP, based on the SRCeco, water- The following values were
used: SRCeco, water = 0.17 pg.L'l, log Koe =5.91 and H=0.051 Pa.m’>.mol!. The resulting

SRCeco, sediment 1S 8.3 mg.kgdw'1 Dutch standard sediment.

Marine

The SRC,, for marine sediment, SRCeco, marine sediment, 1S et equal to the SRCeco, sediment (SRCeco for
freshwater sediment): SRCeco, marine sediment = 8.3 mg.kgdw'1 Dutch standard sediment.

7.2.4 6PPD
Freshwater
7.24.1 MPC

In the absence of toxicity data of 6PPD for sediment dwelling organisms, the MPCeco, sediment 1S
calculated using EqP. To that end, the MPCeco, water Of 0.48 ug.L'l, the Henry coefficient of
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9.39x102 Pa.m’.mol ™" and the log K, of 4.48 were used, together with the characteristics of Dutch
standard sediment. This results in an MPCe, sediment Of 0.854 mg.kgdw'1 Dutch standard sediment.

Marine
The MPCeco, marine sediment 1S calculated using EqP and the MPCeco, marine- This results in an
MPCeco. marine sediment OF 0.0854 mg.kgdw'1 or 85.4 pg.kgdw'1 Dutch standard sediment.

7.2.4.2 SRCe¢co

Freshwater

The SRCeco, sediment for 6PPD is calculated using EqP. Using the SRCeco, water 0f 0.021 mg.L'l, the
Henry coefficient of 9.39x1072 Pa.m>.mol™! and the log Ko 0f 4.48, the SRCeco, sediment 1 calculated
tobe 37.3 mg.kgdw'1 Dutch standard sediment.

Marine
The SRCCCO f0r marine Sediment, SRCeco, marine sediments iS Set equal tO the SRCeco, sediment (SRCCCO for
freshwater sediment): SRCeco, marine sediment = 37.3 mg.kgdw'l Dutch standard sediment.

7.2.5 3,3’-Dichlorobenzidine

7.25.1 MPC

Freshwater

In the absence of toxicity data of DCB for sediment dwelling organisms, the MPCecco, sediment 1S
calculated using EqP. To that end, the MPCeco, water 0f 0.058 pg.L'l, the Henry coefficient of
1.45%10 Pa.m’.mol ! and the log K, of 3.99 were used, together with the characteristics of Dutch
standard sediment. This results in an MPCeco, sediment Of 33.5 p,tg.kgdw'1 Dutch standard sediment.

Marine
The MPCeco, marine sediment 1S calculated using EqP and the MPCeco, marine- This results in an
MPCeco, marine sediment Of 0.00335 mg.kgdw'1 or 3.35 ug.kgdw'1 Dutch standard sediment.

7.2.5.2 SRCe¢co

Freshwater

The SRCeco, sediment for DCB 1is calculated using EqP. Using the SRCeco, water 0f 0.096 mg.L'l, the
Henry coefficient of 1.45x107 Pa.m>.mol™! and the log Koc 0f 3.99, the SRCeco, sediment 1 calculated
to be 55.5 mg.kgdw'1 Dutch standard sediment.

Marine
The SRCCCO f0r marine Sediment, SRCeco, marine sediments iS Set equal tO the SRCeco, sediment (SRCCCO for
freshwater sediment): SRCeco, marine sediment = 55.5 mg.kgdw'l Dutch standard sediment.

7.2.6 Remaining compounds

No toxicity data or physicochemical data have been collected for isodrin. For this reason, an MPC
or SRC,, for sediment is not derived. For DNOC, aniline, epichlorohydrin, 1,2-dibromoethane,
ethinylestradiol and methyl bromide, MPCeco, sediment ad SRCeco, sediment are not derived, since

log K, susp-water 18 < 3 for these compounds.
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7.3 ERL derivation for groundwater

Table 56 shows the two MPC values that have been derived for the groundwater compartment for
each of the twelve substances investigated. The methodology to derive the two values is described
in INS guidance in detail (Van Vlaardingen and Verbruggen, 2007). In short: the MPC,, ¢w 1s equal
to the MPCeco, water and the MPCyman, gw 15 set equal to the MPCay, water.

Table 56. MPCeco, gw @nd MP Chyman, gw fOr twelve substances.

Compound MPCeco gw MPChuman, qw MPCg
gL ] g L] gL ]
pentaBDE 0.53 0.00091 0.00091
p-tert-octylphenol 0.122 525 0.12
benzo[blfluoranthene 0.017 0.18 0.017
DNOC 9.2 1 1
aniline 1.5 5.0 1.5
epichlorohydrin 0.65 0.10 0.10
1,2-dibromoethane 0.040 0.0018 0.0018
ethinylestradiol 0.000016 0.0035 0.000016
methyl bromide 3.2 4.9 3.2
6PPD 0.48 2625 0.48
3,3'-dichlorobenzidine 0.058 0.00015 0.00015

7.4 ERL derivation for air

Human toxicological risk limits for inhalation exposure were searched for all twelve compounds.
Risk limits were retrieved for five compounds: aniline, epichlorohydrin, 1,2-dibromoethane, methyl
bromide and 3,3’-dichlorobenzidine (see the following sections for the sources of these risk limits).
Ecotoxicological data for exposure via air are available for three compounds: aniline, 1,2-
dibromoethane and methyl bromide. However, the EU-TGD does not provide guidance for deriving
a PNEC,;;. Therefore, the MPCe,_.ir 1S derived in analogy with other compartments (as was done in
De Jong et al., 2007). However, since guidance on ERL derivation for exposure via air has not been
worked out definitively, we propose to designate all MPC,;; values as ‘preliminary’.

7.4.1  Aniline

Ecotoxicity

Few ecotoxicological data for exposure via air were presented in the EU-RAR (EC, 2004a). The
data are presented in Table A8. 1. A PNECan; was derived on the basis of the NOEC of

0.0003 mg.L" or 0.3 mg.m™ found for Brassica pekinensis. In the EU-RAR, an assessment factor of
50 was used to derive the PNECay since the exposure duration in the test was not considered to be
representative of chronic exposure. PNECjan = MPCeco, air = 0.3 mg.m'3 /50 =o0f6 pg.m’3.

Human toxicological risk limit

US EPA has derived an RfC of 1 pg.m™ (1993; US EPA, 2007b). Although the US EPA classifies
aniline as a probable human carcinogen (B2), an inhalation risk limit based on carcinogenicity was
not be derived, probably due to a lack of reliable data. The RfC is thus based on non-carcinogenic

toxic effects.
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Selection of MPC,;;
The lowest of the two available MPC values is selected as the environmental risk limit MPC,;;. The

MPChyman, «ir 1S the lowest value. Therefore, the preliminary MPC,;; for aniline is 1 ug.m’3.

7.4.2  Epichlorohydrin

Ecotoxicity
No ecotoxicological data for exposure via air were found. Hence, an MPCe,_air could not be
derived.

Human toxicological risk limit

US EPA has derived a risk specific dose for carcinogenic risk from inhalation exposure of
0.8 ug.m™ at a risk level of 10 for lifetime exposure (1994; US EPA, 2007b). The US EPA
classifies epichlorohydrin as a probable human carcinogen (B2).

Selection of MPCy;
Ecotoxicological data using exposure via air are lacking. Therefore, the preliminary MPC,;; is set
equal to the MPChyman, air- Therefore, the preliminary MPC,;, for epichlorohydrin is 0.8 pgm>.

7.4.3 1,2-Dibromoethane

7.4.3.1 MPC

Ecotoxicity

The toxicity data for organisms exposed to 1,2-dibromethane via air are shown in Table AS8. 1
(acute) and Table A8. 4 (chronic) in Appendix 8. Data selected for ERL derivation are shown in
Table A4. 1 in Appendix 4. The MPC,; is calculated on the basis of the lowest determined effect
concentration. The lowest L(E)C50 value found was an LC50 of 0.243 mg.L™" for eggs of
Callosobruchus chinensis. Applying an assessment factor of 1000 results in an MPCeco, ar Of
0.243 pg.L”', which is equal to 0.243 mg.m™.

Human toxicological risk limit

A tolerable concentration in air (TCA) has not been derived for 1,2-dibromoethane. US EPA has
derived a risk specific dose for carcinogenic risk from inhalation exposure of 2x10~ pg.m™ at a risk
level of 107 for lifetime exposure (2004; US EPA, 2007b). It is proposed to set the MPChuman, air
equal to the risk level derived by the US EPA.

Selection of MPCir

The lowest of the two available MPC values is selected as the environmental risk limit MPC,;,. The
MPChuman, «ir 1S the lowest value. Therefore, the preliminary MPC,;, for 1,2-dibromoethane

is 2x107 pg.m™.

7.4.4  Methyl bromide

7441 MPC

Ecotoxicity

The toxicity data for organisms exposed to methyl bromide via air are shown in Table A8. 3. Data
selected for ERL derivation are shown in Table A4. 2 in Appendix 4. The MPC,; is calculated on
the basis of the lowest determined effect concentration. The lowest L(E)C50 value found was an
LC50 of 0.851 mg.L™! for eggs of Callosobruchus chinensis. Applying an assessment factor of 1000
results in an MPC,;; of 0.851 pug. L™, which is equal to 0.851 mg.m™.
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Human toxicological risk limit
A tolerable concentration in air (TCA) of 0.1 mg.m™ has been derived by RIVM (Van der Heijden
et al., 1987). The TCA is taken as MPChuman, air-

Selection of MPCy;,

The lowest of the two available MPC values is selected as the environmental risk limit MPC,;,. The
MPChuman, «ir 1S the lowest value. Therefore, the preliminary MPC,;, for methyl bromide

is 0.1 mg.m™ or 100 pg.m™.

7.4.5 3,3’-Dichlorobenzidine (DCB)

Ecotoxicity
No ecotoxicological data for exposure via air were found. Hence, an MPCe,_air could not be
derived.

Human toxicological risk limit

US EPA has derived a risk specific dose for carcinogenic risk from inhalation exposure for
benzidine of 2.0x10™ ug.m™ at a risk level of 107 for lifetime exposure (1993; US EPA, 2007b).
Using a factor of 10 to account for the lower carcinogenic potency of DCB in relation to benzidine
(see section 4.12.3), a risk specific dose of 2.0x10™ pg.m™ is derived for DCB. Hence, the
MPChuman, air is 0f 2.0x10™ pg.m>.

Selection of MPCyj;
Ecotoxicological data using exposure via air are lacking. Therefore, the preliminary MPC,; is set
equal to the MPChryman, air- The preliminary MPC;; for DCB is 2.0% 10 pg.m>.
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8. Overview and comparison of ERLSs

8.1 Final MPCs derived in this report

Table 58 shows all selected, final MPC values. Values presented in the table with a shaded
background (and followed by the letter H) are MPCs derived as MPCryman, comps 1.€. these values are
based on a human toxicological risk limit. The values presented without shading were derived using
ecotoxicological data (and are followed by the letter E), on the basis of WFD and/or TGD guidance
as described in Chapters 6 and 7.

8.2 Comparison of MPCs and ad hoc-MPCs

A comparison between the existing ad hoc-MPCs and the MPCs derived in this report is shown in
Table 57. See Table 43 for background information on the various ad hoc-MPC values. The column
‘Critical route’ behind the MPCyater column, shows which route of MPC derivation has led to the
final MPCy,r. Abbreviations are explained in the footnotes to the table. MPCs shown in bold are
lower than both existing ad hoc-MPC(s).

Table 57. Comparison between ad hoc-MPC values and MPC values derived in this report.

MPCyater Critical | ad hoc MPCyter | ad hoc MPCater MPCoi Critical | ad hoc MPCg;

This report | route RIZA RIVM This report Route’ RIVM
Compound wgl" [ug.L"] lug.L" [Hg-kgaw ] [Hg-kgaw ]
pentaBDE 2.9x10% | HF 0.014 0.53 4.3x10™ H,M
p-tert-octylphenol 0.12 E,Di 0.122; 3.2 0.00423 19 E, EqP 1
benzo[blfluoranthene 0.017° E,Di 0.025 0.024 0.40 H,L
isodrin 0.01° 5 0.008 8.2x10™ 4.29
DNOC 0.1 ! H,Dw 196; 21° - 170 E,Di
aniline 15 | E,Di 0.08 0.42 183 E,Di
epichlorohydrin 0.10 i H,Dw 12 2.95 0.94 E, EqP 0.43
1,2-dibromoethane 0.0018 | H,Dw 48 5.96x10° 0.012 H.R 1.98x107
ethinylestradiol 1.6x10° i E,Di 1 0.189 0.0021 E, EqP 7.3
methyl bromide 3.2 | EDi 7000%; 7° 0.42 25 E,Di 0.059
6PPD 0.48 i E,Di 2.4 0.0538 863 E, EqP 0.39
3,3-dichlorobenzidine 52x10° | HF 1 2.56x10™ 0.0029 H,L 3.92x10™

Notes

All values calculated in this report are displayed in two significant digits. Values lower than 1 ng.L'1 (0.001 pg.L”) are displayed in

scientific notation.

Standard set in 88/347/EEC (EC, 1988; daughter directive of 76/464/EC; EC, 1976) four the sum of four drins.
PRIZA has derived two ad hoc-MPC values for DNOC: one tabulated as 2-methyl-4,6-dinitrophenol, the other tabulated as DNOC.
°RIZA has derived two ad hoc-MPC values for methyl bromide.

“Preliminary MC value.

°RIVM has not derived an ad hoc-MPC for DNOC.

"Abbreviations used in column ‘Critical route’:

E = based on ecotoxicological data.
E,Di = based on direct toxicity (ecotoxicological data).
E,EqP = based on equilibrium partitioning.

H = based on human toxicological risk limit.
H,Dw = based on drinking-water consumption.

H,F = based on human fish consumption.
H,L = based on consumption of leaf crops.

H,M = based on consumption of meat.
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Table 58. Overview of all MPC values derived in this report, derivation route and assessment factor (where appropriate).

Compartment= Freshwater Marine water Sediment Soil Groundwater Air
conpunss | ey [ | we | Moy o] w | [ | A | gy [ | | poon | e | ey ||
PentaBDE 2.9x10° H,F 2.9x10°® H,F 1800 E,Di 10 4.3x10™ H.M 9.1x10™ H,Dw
oP 0.12 E,Di 50 0.012 E,Di | 100 20 E, EqP 19 E,EqP 0.12 E,Di
benzo[b]fluoranthene 0.017° E,Di 10 0.0017° E 810 E, EqP 0.40° H,L 0.017 E,Di
isodrin 0.010° 0.0050°
DNOC 0.1 H,Dw n.d. 170 E,Di | 100 1 H,Dw
Aniline 15 E,Di 10 0.15 E,Di | 100 180 E,Di | 1000 15 E,Di 1° H
Epichlorohydrin 0.10° H,Dw 0.065 E,Di | 100 0.94 E,EqP 0.10° H,Dw 0.8%¢¢ H
1,2-dibromoethane 0.0018¢ H,Dw 0.0033° H,F 0.012° H.R 0.0018¢ H,Dw 0.0020*° H
ethinylestradiol 1.6x10° E,Di 10 1.6x10° E,Di | 100 0.0021 E,EqP 1.6x10° E,Di
methyl bromide 32 E,Di 100 0.32 E,Di | 1000 25 E,Di | 1000 32 E,Di 100° H
6PPD 0.48 E,Di 50 0.048 E,Di | 500 850 E, EqP 860 E,EqP 0.48 E,Di
DCB 52x10°¢ H,F 5.2x10° ¢ H,F 33 E, EqP 0.0029° H,L 1.5x10™¢ H,Dw | 2.0x10*°¢ H 1000

Notes and explanation of symbols
All values calculated in this report are displayed in two significant digits. Values originating from other sources may be displayed in 1 significant digit; e.g. a fixed standard like the MPC,r for DNOC, which is a DW
standard from CD 98/83/EC (EC, 1998).
Values lower than 0.001 pg.L‘1 are displayed in scientific notation.
MPC values derived based on human toxicological risk limits are shown shaded.
MPC values in sediment and soil are expressed in mg.kg‘1 dry weight Dutch standard soil.
®Preliminary MPC value.
®Standard set in 88/347/EEC (EC, 1988; daughter directive of 76/464/EC; EC, 1976) four the sum of four drins.
°Ecotoxicological data for exposure via air were not found.
“This standard is derived from a human toxicological risk limit based on a cancer risk of 1:10°® after life-long exposure.
n.d. = not determined.
AF = assessment factor.
E = based on ecotoxicological data.
E,Di = based on direct toxicity (ecotoxicological data).
E,EqP = based on equilibrium partitioning.
H = based on human toxicological risk limit.
H,Dw = based on drinking-water consumption.
H,F = based on human fish consumption.
H,L = based on consumption of leaf crops.
H,M = based on consumption of meat.
R = based on consumption of root crops.
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8.3 Comparison of MPCs and MACS

The MAC,, (maximum acceptable concentration for the ecosystem) is an ERL that is new to the
Dutch framework of standard setting. The MAC,, 1s an environmental quality standard that should
protect aquatic ecosystems against possible acute, transient exposure peaks. The MACe, should not
be exceeded at any time.

MAC lower than MPC

In some cases, the MAC,., may be lower than the MPC. This can be caused by the use of different
assessment factors for derivation of the two ERLs and it is also more likely to occur for those
compounds that have a lowest acute toxicity test result (LC50 or EC50) which is close to the lowest
chronic value (NOEC or EC10) in the toxicity data set. This is the case for p-tert-octylphenol,
where the MPC is from a NOEC of 6.1 ug.L'1 (AF = 50) and the MAC,, is derived from an LC50
of 13.3 pg.L™' (AF=100). There is also the possibility that the MPC is set equal to the

MPChh food, water OF the MPCay, water- The maximum difference for the twelve compounds investigated
here is less than a factor of 2.

MAC,, values below the MPC are not deemed realistic, since this would imply that one expects
acute toxic effects at concentrations below the ERL that protects for chronic exposure. Therefore, in
those cases where the MAC,., was lower than the MPC, the MAC,., was set equal to the MPC.

Table 59. Comparison between final MPC yater Values and MAC,, values.

Derived MACec, MPCyater Ratio MAC., proposal
Compound [ug.L™] [ug.L] MAC.../MPC [ug.L]
pentaBDE n.p.? 2.9x10°® n.p.
p-tert-octylphenol 0.13 0.12 1.1 0.12
benzol[b]fluoranthene n.p.? 0.017° n.p.
isodrin nd.’ 0.010 n.d.
DNOC 0.66 0.1 6.6 0.66
aniline 1.0 1.5 0.68 1.5
epichlorohydrin 6.5 0.10 62 6.5
1,2-dibromoethane 0.40 0.0018 229 0.40
ethinylestradiol 0.56 1.6x10° 35000 0.56
methyl bromide 7.0 3.2 2.2 7.0
6PPD 0.28 0.48 0.58 0.48
3,3'-dichlorobenzidine 0.058 5.2x10° 11139 0.058

n.d. = not derived.

n.p. = not possible to derive a standard.

®lack of acute toxicity data (incomplete base set).

®no toxicity data were searched since a fixed standard was available.
°Preliminary MPC value.
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9. Discussion and final ERLS

9.1 Influence of WFD guidance on ERL derivation

The incorporation of WFD guidance into the methodology of environmental risk limit derivation
(into INS framework in the Netherlands) and a comparable methodology for the compartments soil,
groundwater and air (introduced at the Dutch national level only) results in ERLs that cover both
the human and ecotoxicological protection objectives.

Of the twelve compounds treated in this report, we derived ERLs for eleven compounds, since for
isodrin, only the legally binding X drins standard for surface water was reported. For six of the
compounds, the MPC,,r Wwas determined by ecotoxicological data and for five compounds, a
human toxicological risk limit determined the MPCy,r. Typically, for compounds that are toxic to
humans and have potential to bioaccumulate, human consumption of fish and sea fruit is the route
determining the MPC (e.g. pentaBDE, 3,3’-dichlorobenzidine). For compounds that are toxic to
humans or (suspect) carcinogenic, but less bioaccumulative, the drinking-water route often prevails
(e.g. epichlorohydrin, 1,2-dibromoethane). For compounds that are less toxic to humans, direct
effects on aquatic species often determine the MPCy, rather than indirect exposure of humans. In
this report, these compounds are: p-tert-octylphenol, aniline, ethinylestradiol, methyl bromide,
6PPD and benzo[b]fluoranthene. The latter compound should be treated with care, since it is
potentially carcinogenic (R45), but an MPC via fish consumption could not be derived due to lack
of a BCF and an MPC,,.

In marine water, the same division of critical routes determining the MPC is found as for
freshwater, with the exception of the drinking-water route. Drinking water is assumed not to be
prepared from sea water within WFD guidance.

ERLs for sediment are always determined by ecotoxicological data since there are no indirect
exposure scenarios for humans exposed to sediment. With the introduction of WFD guidance, ERLs
for sediment are only derived when the partitioning coefficient suspended matter-water is > 1000
(log Ky, susp-water > 3). Due to a general lack of sediment ecotoxicity data, ERLs for sediment are
often based on equilibrium partitioning (EqP), as is the case here for four of the five compounds for
which an MPCgegiment Was derived: EqP for p-tert-octylphenol, benzo[b]fluoranthene, 6PPD and
3,3’-dichlorobenzidine and direct toxicity for pentaBDE.

For soil, four out of eleven ERLs were derived based on indirect exposure of humans (pentaBDE,
benzo[b]fluoranthene, 1,2-dibromoethane, and 3,3’-dichlorobenzidine). For the remaining seven
compounds, ecotoxicological data determined the ERL: soil ecotoxicological data were available
for DNOC, aniline and methyl bromide, while aquatic toxicity data and EqP were used for
p-tert-octylphenol, epichlorohydrin, ethinylestradiol and 6PPD.

For groundwater, the lowest of the MPC protecting aquatic ecosystems (MPCeco, water) Or drinking-
water (MPCgy, water) 18 selected in order to protect both objectives. The MPC based on drinking-
water has determined the MPC for five compounds: benzo[b]fluoranthene, aniline, epichlorohydrin,
1,2-dibromoethane, and 3,3’-dichlorobenzidine.

9.2 Comparison with ad hoc MPCs

Table 57 shows the ad hoc-MPCs that existed for the twelve compounds investigated in this report.
We have compared ad hoc values for water and soil with the ERLs derived in this report. In total,
six new derived ERLs were lower than their existing ad hoc values. Ad hoc-MPCs based on
ecotoxicological data are usually derived with stricter assessment factors to compensate for the less
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intensive search for data. The general expectation would be that a more thorough MPC derivation
(this report) would not lead to lower MPCs. However, since MPC derivation integrates human
exposure as well, the explanation is often more complex. Explanation for the lower MPCyr values
are given in the following. It should be noted that a comparison is sometimes hampered by the fact
that the derivation of ad hoc-MPCs is not always well documented.

MPCyaer for pentaBDE has lowered most probably since a much lower human toxicological risk
limit was used for the current ERL derivation. The human risk limit used for the current ad hoc-
MPC is unknown. The MPC . for benzo[b]fluoranthene is only slightly lower than both ad hoc-
MPC values; the difference is within a factor of two.

The MPCyaier for DNOC (a plant protection product) has now been taken equal to the legally
binding DW standard of 0.1 pg.L" while this was not done for the ad hoc-MPC (based on
ecotoxicological data).

The MPCy 4 for epichlorohydrin and 1,2-dibromoethane are now based on drinking-water
consumption. For epichlorohydrin, the lowest ad hoc-MPC was probably based on ecotoxicological
data, while the MPC in this report is based on a legally binding standard for drinking-water

(CD 98/83/EC; EC, 1998). The ad hoc-MPC for 1,2-dibromoethane was based on ecotoxicological
data, while the current MPC is based on a maximum contribution of 10% to the TDI by drinking of
water. Due to the carcinogenic properties of 1,2-dibromoethane, this gives an MPCyqer Which is
roughly a factor of 2700 lower.

The MPCyyer for ethinylestradiol is much lower than both ad hoc-MPCs. This is caused by the fact
that for ad hoc-MPC derivation a quick screening of literature is performed, while the MPC derived
in this report is based on all retrieved ecotoxicity data (including the most recent). In recent years
many aquatic toxicity studies with ethinylestradiol have been performed, which have revealed
effects on reproduction of fish at very low levels. These studies were not addressed in the ad hoc
procedure.

The MPC e for 3,3°-dichlorobenzidine derived in this report is a factor of 50 lower than the ad
hoc-MPC value. A slightly higher human risk limit (TLy,) used for the derivation of the ad hoc-
MPC (a factor of 2), means that a difference of a factor of 100 should be explained via other
mechanisms. This is caused by the fact that human fish consumption according to WFD guidance is
115 g.d”", while a consumption rate of 11 g.d”" is used in the derivation of the ad hoc-MPC. Further,
in the current MPCy 4, only 10% of the TLyy, is allowed to be caused by a water concentration (via
fish consumption). In the calculation of the ad hoc-MPC for 3,3’-dichlorobenzidine, the TDI was
“filled’ for 92% via exposure to surface water. Hence, differences in TLyy, fish consumption rate and
the contribution of exposure routes that fill up TLp,, explain the difference between both MPCs.

The only MPCy,; that is lower than the ad hoc-MPC, is the MPCy; for ethinylestradiol. Toxicity
data for soil organisms were lacking and the MPC,; was derived using the MPCyr and
equilibrium partitioning. The dominant route of ethinylestradiol into the environment is: human
intake — excretion — sewage system (toilet) — sewage treatment plant — surface water. The
MPC, is relatively low, since the MPCy,¢r that is used to calculate the MPCy,;;, is based on
reproductive effects on vertebrates (fish), which occur at very low concentrations. Since it can not
be excluded that higher organisms (e.g. amphibians) in terrestrial ecosystems become directly
exposed to ethinylestradiol (should it end up in soil) we propose to maintain the MPCs.
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9.3 ERLs derived in this report

Table 60 to Table 63 present all environmental risk limits that have been derived in this report.
Please mind that the units (given in the header of each column) in Table 60 (NC) differ between the
compartments. NCyater, NCrarines NCeroundwater and NCsoil are presented in ng. L' or ng. kg while
NCsediment a0d NCiyarine sediment ar€ given in pg.kg All MPC values (Table 61) and MACeCO values
(Table 163) are given in pg.L" or ug.kg"'. All SRC,, values (Table 62) are shown in mg.L™ or
mg.kg

Table 60. Negligible concentrations (NCcomp) for twelve substances.

Compound NCwater NCsediment NCmarine NCmanne sedlment NCsoiI Nquoundwater
[ngL”] | [ugkge] | [ng.L™] [1g kgaw ] [ng kgow ] [ng.L"]
pentaBDE 2.9x10” 18 2.9x10" 3.7 0.0043 0.0091
p-tert-octylphenol 1.2 0.20 0.12 0.020 190 1.2
benzolb]fluoranthene 0.17% 8.1 0.017% 0.81 4.0° 0.17
isodrin —° —° —° — —
DNOC 1 - 1 = 1700 10
aniline 15 - 1.5 —° 1800 15
epichlorohydrin 1.0° = 0.65 = 9.4 1.0°
1,2-dibromoethane 0.018° —° 0.033° —° 0.12° 0.018°
ethinylestradiol 1.6x10™ —° 1.6x10° —° 0.021 1.6x10"
methyl bromide 32 = 3.2 =° 25 32
6PPD 4.8 8.5 0.48 0.85 8600 4.8
3,3’-dichlorobenzidine 5.2x107° 0.33 52x10°° 0.033 0.029° 0.0015°

NCs in soil and sediment are expressed in mg.kg™ dry weight Dutch standard soil or sediment, respectively.

Prellmlnary NC value, since EU_RAR is not yet finalised.

®NC not derived since the MPC was not derived, but the MPC is a standard set in 88/347/EEC (EC, 1988; daughter directive of
76/464/EC; EC, 1976) four the sum of four drins.

Denvatlon of MPCsediment Was not triggered for this substance (log K, susp-water <3).

No NC derived since MPCarine Was not derived. MPCrarine Was not derived due to lack of data

°This standard is derived from a human toxicological risk limit based on a cancer risk of 1: 107 after life-long exposure.

Table 61. Maximum permissible concentrations (MPCeomp) for twelve substances.

Compound MPCwater MPCsedim%m MPCma{ine MPCmarine, se?iment MPCsoiI1 MPquoun?water MPCa&r
- 5 - i .l 1
penta .9x10° .9x10° .3x10° .1x10" —
p-tert-octylphenol 0.12* 20 0.012* 2.0 19 0.12 =
benzolb]fluoranthene 0.017% 810 0.0017* 81 0.40" 0.017 —
isodrin 0.010° ¢ 0.0050° ¢ - — 9
DNOC 0.1 —° — —° 170 1 —
aniline 1.5 —° 0.15 —° 180 1.5 1°
epichlorohydrin 0.10" —° 0.065 —° 0.94 0.10" 0.8°""
1,2-dibromoethane 0.0018" —° 0.0033" —° 0.012" 0.0018" 0.0020°"
ethinylestradiol 1.6x10° —° 1.6x10° —° 0.0021 1.6x10° 1
methyl bromide 3.2 - 0.32 - 25 3.2 100°
6PPD 0.48 850 0.048 85 860 0.48 =
3,3"-dichlorobenzidine 52x10°" 33 5.2x107" 3.3 0.0029" 1.5x10"" | 2.0x10™"™"

MPCs in soil and sediment are expressed in mg.kg™ dry weight Dutch standard soil or sediment, respectively.
Prellmlnary MPC value, since EU_RAR is not yet finalised.
®Standard set in 88/347/EEC (EC, 1988; daughter directive of 76/464/EC; EC, 1976) four the sum of four drins.
Derlvatlon of MPCsediment Was not triggered for this substance (log K, susp-water <3)
“Non-volatile compound, ecotoxicological data for exposure via air were not retrieved and a human toxicological risk limit for chronic
inhalation exposure has not been derived.
°Preliminary MPC value, limited experience with methodology of ERL derivation.
fEcotoxicologicall data for exposure via air were not found.
9Not determined due to lack of data.
"This standard is derived from a human toxicological risk limit based on a cancer risk of 1:10°® after life-long exposure.
*An AA-EQS proposal is also available in the draft (daughter) Directive COM (2006) 397 (see section 9.4).
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Table 62. Serious risk concentrations for the ecosystem (SRCeco) for twelve substances.

Compound SRCeco, water SRCeco. sediment SRCeco. marine SRCeco. marine, sediment SRCeco. soil SRCeco. groundwater
[mg.L"] [Mg kgow] [mg.L"] [Mg kgaw'] [Mg-kgew ] [mg.L"]
pentaBDE 0.0060 40 0.0060 40 154 0.0060
p-tert-octylphenol 0.041 6.5 0.041 6.5 6.5 0.041
benzo[b]fluoranthene 1.7x10" 8.3 1.7x10" 8.3 8.3 1.7x10"
isodrin - 2 - 2 — —
DNOC 1.8 = 1.8 -2 19 1.8
aniline 5.5 -2 5.5 -2 27 5.5
epichlorohydrin 3.1 - 3.1 -2 45 3.1
1,2-dibromoethane 0.79 -2 0.79 -2 3.2 0.79
ethinylestradiol 2.4x10° = 2.4x10° = 3.1x10™ 2.4x10°
methyl bromide 0.18 -2 0.18 -2 0.13 0.18
6PPD 0.021 37 0.021 37 37 0.021
3,3-dichlorobenzidine 0.096 55 0.096 55 55 0.096

Derivation of MPCeegiment Was not triggered for this substance (log Ko, susp-water <3), therefore SRC,c, was not derived.

Table 63. Maximum acceptable
concentrations (MACec,) for twelve

substances.
Compound MAC.c [Ug.L ]
pentaBDE n.p.*
p-tert-octylphenol 0.12%*
benzo[blfluoranthene n.p.*
isodrin n.d.
DNOC 0.66
aniline 1.5
epichlorohydrin 6.5
1,2-dibromoethane 0.40
ethinylestradiol 0.56
methyl bromide 7.0
6PPD 0.48
3,3’-dichlorobenzidine 0.058

n.d. = not derived.

n.p. = not possible to derive a standard.
*Equal to MAC-EQS in draft (daughter) Directive COM

(2006) 397 (see section 9.4).

*“*Draft (daughter) Directive COM (2006) 397

9.4

(daughter) Directive

Comparison of MPCs with EQS proposals from draft

Table 64 shows the EQS values proposed in the most recent version of the draft (daughter)
Directive ‘on environmental quality standards and pollution control in the field of water policy and
amending Directive 2000/60/EC’ (EC, 2006a).
—  The MPCyater and MPCarine for pentaBDE derived in this report are lower than the risk limits
(AA-EQS) proposed in the draft EU Directive. The difference is explained by the use of a lower
human risk limit in this report compared with the value used by the drafters of the WFD fact
sheets. See section 4.1.3 for a more detailed explanation.
— The MPCyater and MPCarine for p-tert-octylphenol proposed in this report are equal to the EQSs
proposed in the draft EU Directive.
— The draft EU Directive proposes a sum standard for benzo[b]fluoranthene and
benzo[k]fluoranthene of 0.03 ug.L'l. The MPCy,er proposed for benzo[b]fluoranthene (not a
sum standard) is 0.017 pg.L", a value which is derived from the draft EU-RAR. Since in the
draft EU-RAR, the PNEC for benzo[k]fluoranthene is also 0.17 pg.L™" and the toxic unit (TU)
approach is followed, the sum standard for both compounds would also be 0.17 pg.L™". Note
that the draft EU-RAR does not actually propose a sum standard, this was put forward only for
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reasons of comparison. It can be concluded that the derived MPCyu for benzo[b]fluoranthene
is less than a factor of two lower than the EQS proposal.

Note that the AA-EQS values in the draft Directive for ‘inland waters’ and ‘other surface
waters’ are equal, while the MPC,,ine for benzo[b]fluoranthene derived in this report is a factor
of 10 lower than the MPCyaer (MPC for freshwater). The reason for this difference is that the
WEFD fact sheet underlying the AA-EQS values concludes that sufficient ecotoxicological data
was available to conclude that marine organisms are not more sensitive to
benzo[b]fluoranthene. However, the MPC values are copied from the draft EU-RAR, in which
it was concluded that not enough toxicity data for specific marine taxa were available to apply a
reduced assessment factor.

Table 64. EQS proposals for three WFD prioritised substances,
cited from draft daughter Directive COM (2006) 397 (EC, 2006a).

AA-EQS AA-EQS MAC-EQS
inland surface water other surface waters
Compound [ug.L [pg.L"] [ug.L™]
pentaBDE 0.0005 0.0002 n.a.
p-tert-octylphenol 0.1 0.01 n.a.
benzo[b]fluoranthene 0.03° 0.03° n.a.

n.a. = not applicable, according to draft (daughter) Directive COM (2006) 397.
°EQS applies to T of benzo[b]fluoranthene and benzo[K]fluoranthene.
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Abbreviations

6PPD
AA-QS
ADI
AF

ag

a.l.

am
ATSDR
BCF
BMF
BUA

bw
CAS
CD
CEPA
CF
c.1.
ClogP
CMR

CSTEE
CTB

d

DCB
DG
DNOC
dtw
dw

DW

DW standard
EC

ECB

ECx

EEC
EHC
EINECS
ELS
ESR

US EPA
EPI Suite

EqP

N-1,3-dimethylbutyl-N'-phenyl-p-phenylenediamine

annual average quality standard

acceptable daily intake

assessment factor

analytical grade

active ingredient

artificial medium

agency for toxic substances and disease registry

bioconcentration factor

biomagnification factor

advisory committee on existing chemicals of environmental relevance (German
institution)

body weight

chemical abstract service

commission directive

Canadian environmental protection act

continuous flow system

confidence interval

log octanol/water partitioning coefficient, calculated by software program
BioLoom

carcinogenic, mutagenic, reprotoxic

scientific committee on toxicity, ecotoxicity and the environment
college toelating bestrijdingsmiddelen — Dutch board for the authorisation of
pesticides

days

3,3’-dichlorobenzidine

directorate general

2-methyl-4,6-dinitrophenol = 4,6-dinitro-ortho-cresol
dechlorinated tap water

de-ionised water, dechlorinated water or distilled water

dry weight

drinking-water

drinking-water standard

European commission; effect concentration

European chemicals bureau

effect concentration at which an effect of x% is observed, generally EC10 and
EC50 are calculated

European economic community (replaced by EU)

environmental health criteria

European inventory of existing commercial chemical substances
early life stage

existing substances regulation

environmental protection agency

estimation programs interface (software program for calculation of
physicochemical and fate parameters, distributed by Us EPA)
equilibrium partitioning
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EQS
ERL
ESIS

EU
EU-RAR
EUSES
F

FHI

GC

h

HC,
HPLC
HSDB
IARC

IF

INS

IPCS
ISO
IUCLID
IUPAC
JECFA
LCx

LD50
Ig

LSC
LOEC
MACeco
MATC
MlogP

min

mo
MPC
MRL
MS

NC
NER
NOAEL
NOEC
NOEL
nw

oc
OECD
om
OSPAR
pa

PAH
PCTHT

environmental quality standard

environmental risk limit

European chemical substances information system

European union

European union-risk assessment report

European union system for the evaluation of substances

flow through system

Fraunhofer Institute

gas chromatography

hours

hazardous concentration at which x percent of species is potentially affected
high pressure liquid chromatography

hazardous substances database

international agency for research on cancer

intermittent flow system

International and national environmental quality standards for substances in the
Netherlands (In Dutch: (Inter)nationale Normen Stoffen)
international programme on chemical safety

international organisation for standardisation

international uniform chemical information database

international union of pure and applied chemistry

joint expert committee on food additives

effect concentration at which x% lethality is observed, generally LC50 and
LC10 are calculated

dose that is lethal to 50% of the tested animals

laboratory grade

liquid scintillation counting

lowest observed effect concentration

maximum acceptable concentration for ecosystems

maximum acceptable toxicant concentration

log octanol/water partitioning coefficient, measured value selected by software
program BioLLoom

minutes

months

maximum permissible concentration

minimum risk level

mass spectrometry

negligible concentration

Nederlandse emissierichtlijn lucht

no observed adverse effect level

no observed effect concentration

no observed effect level

natural water, such as lake water, river water, sea water, well water
organic carbon

organisation for economic co-operation and development

organic matter

Olso-Paris convention

pro analyse

polycyclic aromatic hydrocarbon

coal tar pitch — high temperature fraction
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pentaBDE pentabromo diphenyl ether

PNEC predicted no effect concentration

ppt parts per thousand’ or parts per trillion

QS quality standard

QSAR quantitative structure activity relationship

R renewal system

RAR risk assessment report

RfD reference dose

rg reagent grade

rtw reconstituted tap water: tap water with additional salts
™w reconstituted water: (natural) water with additional salts
RIVM national institute for public health and the environment
RIZA institute for inland water management and waste water treatment
S static

Sc static, closed system

SEC expertise centre for substances

SIDS screening information data set

SMILES simplified molecular input line entry system

sp. species

SPARC SPARC performs automatic reasoning in chemistry
SRCceo ecotoxicological serious risk concentration

STP sewage treatment plant

susp suspended particulate matter

SSD species sensitivity distribution

TCA tolerable concentration in air

TDI tolerable daily intake

TERA toxicology excellence for risk assessment

tg technical grade

TGD technical guidance document

TLC thin layer chromatography

TLy threshold limit for human health

TLm median tolerance limit; also encountered as: median threshold limit
tw tap water

UNEP united nations environment programme

UsS United States

uv ultraviolet

VROM ministry of housing, spatial planning and the environment
w weeks

WFD water framework directive

WHO world health organisation

WW wet weight

y years

7 Salinity is often expressed as ppt, in which case ‘ppt’ means parts per thousand (grams of chloride per kg of water).
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Table Al. 1. PentaBDE: selected aquatic data for ERL derivation.
taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L"] [mg.L™]
algae 0.0046° crustacea 0.014
crustacea 0.0053 pisces >500
pisces 0.0089
®Geometric mean of 0.0033 and 0.0065 mg.L™ for Selenastrum capricornutum.
Table Al. 2. p-tert-Octylphenol; selected aquatic data for ERL derivation.
taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L"] [mg.L™"]
algae 0.3 algae 1.1
crustacea 0.037° algae 1.9
pisces 0.0061° crustacea 0.16°
crustacea 0.0133°
pisces 0.54°
pisces 0.23
pisces 0.65°
pisces 0.27

“Lowest value (parameter growth) for Daphnia magna.
®owest value (parameter growth of fry) for Oncorhynchus mykiss.
°Geometric mean of 0.27 and 0.09 mg.L'1, parameter mortality for Daphnia magna.

Lowest value (parameter immobilisation) for Gammarus pulex.
°Geometric mean of 0.26, 0.6 and 1.0 m
‘Geometric mean of 0.45 and 0.12 mg.L

%;.L'1, parameter mortality for Leuciscus idus.
, parameter mortality for Oncorhynchus mykiss.

9LC50 is given as a range; presented is the geometric mean of upper and lower value of the range (0.45 and 0.94 mg.L'1) parameter

mortality for Oryzias latipes.

"Geometric mean of 0.29 and 0.25 mg.L'1, parameter mortality for Pimephales promelas.

Table Al. 3. Benzo[b]fluoranthene: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L™] [mg.L™]
crustacea 0.0042

Table Al. 4. Benzo[K]fluoranthene: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L] [mg.L "]
pisces 0.00017°

“Lowest value (parameter growth (length)) for Brachydanio rerio.
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Table Al. 5. DNOC: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 [mg.L™] |taxonomic group (E)CSO
[mg.L]

bacteria 100 bacteria 6.2°

bacteria 10° algae 74"

bacteria 16 protozoa 5.9'

bacteria 0.039 crustacea 2.7

cyanobacteria 0.69° crustacea 0.15

algae 100 crustacea 1.1

algae 1.0 insecta 0.32

algae 10 pisces 4.7

algae 22° pisces 0.29

algae 16 pisces 0.066

protozoa 54 pisces 1.9

protozoa 54 pisces 0.18™

protozoa 30

protozoa 0.012

macrophyta 0.32

coelenterata 0.32

rotifera 0.55

mollusca 0.032°

crustacea 0.21°

insecta 10

pisces 0.18

pisces 1.0

pisces 0.1

amphibia 0.32

alLowest value (parameter growth) for Pseudomonas fluorescens.
®Geometric mean of 3.2 and 0.15 mg, L™ for growth of Microcystis aeruginosa.
Geometrlc mean of 13 and 36 mg.L™ for growth of Scenedesmus quadricauda.
“Lowest value (parameter reproduction) for Lymnea stagnalis.
°Lowest value (parameter growth) for Daphnia magna.
'Lowest value (parameter mortality) for Oryzias Iatlpes
gGeometrlc mean of 6.6, 6.6, 6.3 and 5 5 mg. L™ for luminescence of Vibrio fischeri.
"Geometric mean of 1 10 and 50 mg. L for growth of Scenedesmus subspicatus.
'Geometric mean of 3.7 and 9.3 mg.L™ for growth of Tetrahymena pyrlformls
JGeometrlc mean of 6.6, 8, 3.1, 2.0, 3.3, 5.1, 2.7, 2.3, 5.7 and 0.1 mg. L for mortality and immobilisation of Daphnia magna.
“Lowest value (parameter C|rcu|at|on) for Danio rerio.
'Geometric mean of 0.23 and 0.36 mg.L™" for mortality of Lepomls macrochirus.

"Geometric mean of 2.2, 1.9, 1.7, 1.3, 1.95, 1.54 and 2.7 mg. L for mortality of Pimephales promelas.

Table Al. 6. Aniline: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group (E)CSO
[mg L] [mg.L"]
Algae 0.16 Algae 19
Algae 2 Algae 68
Algae 22 Crustacea 0.68
Crustacea 0.011° Crustacea 2.3
Pisces 0.39 Crustacea 0.21°
Bacteria 250 Crustacea 0.1
Bacteria 24 Pisces 42.9°
Bacteria 130 Pisces 49
Bacteria 91 Pisces 22.1°
Pisces 68.6
Bacteria <1
Bacteria 53

®Geometric mean of 0.016, 0.004, 0.024 and 0.0102 mg.L™" for Daphnia magna.
®Geometric mean of 0.17, 0.3, 0.16, 0.25 mg.L™ for Daphnia magna.
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°Geometric mean of 32 and 57.5 mg.L™ for Danio rerio.
YGeometric mean of 28.3, 10.6 and 36.2 mg.L'1 for Oncorhynchus mykiss.
Table Al. 7. Epichlorohydrin: selected aquatic data for ERL derivation.
taxonomic group NOEC or I1EC1O taxonomic group L(E)C510
[mg.L"] [mg.L ]
bacteria 55 bacteria 670°
cyanobacteria 6.0 bacteria 316
protozoa 29 algae 24.2
protozoa 35 crustacea 11.9
protozoa 57 pisces 23
algae 10.7 pisces 27
algae 54 pisces 0.65
pisces 36°
“Lowest value (test duration 15 minutes) for luminescence of Vibrio fischeri.
®Lowest value (test duration 48 h) for mortality of Rasbora heteromorpha.
Table Al. 8. 1,2-Dibromoethane: selected aquatic data for ERL derivation.
taxonomic group NOEC or I1EC1O taxonomic group L(E)C510
[mg.L'] [mg.L']
pisces 5.81 algae 4
bacteria 2115
coelenterata 50°
crustacea 6.5
crustacea 3.61
pisces 0.04°
pisces 4.8
pisces 4.3
pisces 321
pisces 18°
pisces 15°
®Lowest value (parameter mortality) for developing embryos/larvae of Centropomus undecimalis.
®Lowest value (parameter mortality) for developing embryos/larvae of Centropomus undecimalis.
°Lowest value (parameter mortality) for Lepomis macrochirus.
Lowest value (parameter mortality) for Micropterus salmoides.
Table Al. 9. Ethinylestradiol: selected aquatic data for ERL derivation.
taxonomic group NOEC or I1EC1O taxonomic group L(E)C510
[mg.L ] [mg.L']
algae 0.054 algae 12.4
rotifera 0.51 algae 0.84
mollusca 5.0x10° cnidaria 3.8
crustacea 0.046 crustacea 0.088°
crustacea 10 crustacea 1.814
insecta 0.1 crustacea 0.84
pisces 2.0x10™ crustacea 57
pisces 3.0x107"° pisces 1.7
pisces 2.0x10™° amphibia 0.56
pisces 1 .6><1O'75d amphibia 0.97'
pisces 4.4x10°

“Lowest value (parameters reproduction and hatching) for Cyprinodon variegatus.
®Lowest value (parameters growth, egg production, no, of fertilised eggs and time to maturation) for Danio rerio.

°Lowest value (parameter reproduction) for Oryzias latipes.
Lowest value (parameter fertility) for Pimephales promelas.
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°Lowest value (parameter development for a 120 hour study) for Acartia tonsa.

‘Geometric mean of 0.89, 0.82 and 1.24 mg.L'1, parameter mortality, for Rana pipiens.

Table Al. 10. Methyl bromide: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L] [mg.L]
pisces 0.32 algae 5.0
pisces 0.1 algae 3.2
crustacea 2.2
pisces 0.8
pisces 0.7
Table Al. 11. 6PPD: selected aquatic data for ERL derivation.
taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L"] [mg.L™]
algae 0.22 algae 0.668
pisces 0.024 crustacea 0.23
pisces 0.028
pisces 0.45

Table Al. 12. 3,3’-Dichlorobenzidine: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L"] [mg.L™]
algae 0.32 bacteria 0.058
algae 4.3
crustacea 0.73
crustacea 1.61
pisces 3.3
pisces 0.5
pisces 1.57°

Geometric mean of 2.08, 1.05 and 1.77 mg.L™" for mortality of Pimephales promelas.
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Appendix 2 Terrestrial toxicity data used for extrapolation
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Table A2. 1. PentaBDE:

selected terrestrial data for ERL derivation.

taxonomic group NOEC or E101O taxonomic group L(E)CS?
[mg.kg" ] [mg.kg" ]

nitrification >59 annelida > 456

macrophyta 431

macrophyta 55.2

Table A2. 2. DNOC: selected terrestrial data for ERL derivation.

taxonomic group NOEC or E101O taxonomic group L(E)C59
[mg.kg"] [mg.kg" ]

processes 22 .4° annelida 65

enzymatic activity 16.9 annelida 20

®Geometric mean of 16.9 and 29.7 mg.kgq, ' standard soil for inhibition of glucose respiration.

Table A2. 3. Aniline: selected terrestrial data for ERL derivation.

taxonomic group NOEC or E1010 taxonomic group L(E)CS?
[mg.kg"] [mg.kg"]

macrophyta 183°

“Lowest value of two results obtained for Lactuca sativa. Note that the choice for this result is taken over from the EU-RAR for
aniline, in which the lowest EC50 from two tests with the same species was selected. In our opinion, taking the geometric
mean of the two EC50 would have been the preferred data treatment in this case. However, in this case, the PNEC derivation
from the EU-RAR should be copied and hence the lowest value of 33 mg.kg™ in test soil (=183 mg/kg in Dutch standard soil)

will be used for ERL derivation.

Table A2. 4. 1,2-Dibromoethane: selected terrestrial data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.kg™] [mg.kg]
fungi 3.29
Table A2. 5. Methyl bromide: selected terrestrial data for ERL derivation.
taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.kg"] [mg.kg]
macrophyta 8.6
macrophyta 2.5
macrophyta 8.2
macrophyta 4.9
macrophyta 121
macrophyta 6.7
macrophyta 71
macrophyta 15.9
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Appendix 3 Sediment toxicity data used for extrapolation
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Table A3. 1. PentaBDE: selected sediment data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg kg™ [mg.kg']

annelida 18.2

crustacea 37.0

insecta 94.1°

“Lowest value (parameter development rate) for Chironomus riparius.
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Appendix 4 Air toxicity data used for extrapolation
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Table A4. 1. 1,2-dibromoethane: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50
[mg.L"] [mg.L™]

fungi 424 insecta 10.2°
insecta 0.243°
insecta 0.9°
insecta 3.0°
insecta 3.0°
insecta 2.6
insecta 2.8°
insecta 13.5
insecta 3.4"
insecta 143.9
insecta 2.2

“Lowest value from a study with Acanthoscelides obdectus exposure times 6 hours.

®Most sensitive life-stage of Callosobruchus chinensis.

°Lowest value from a study with Oryzaephilus surinamensis.

Lowest value from a study with Rhyzopertha dominica .

°Lowest value from two studies with Sitophilus granarius.

'Lowest value from a study with Sitophilus oryza.

Lowest value from a study with Stegobium paniceum.

"Lowest value from two studies with Tribolium confusum.

'Lowest value from a study with Zabrotes pectoralis.

Table A4. 2. Methyl bromide: selected aquatic data for ERL derivation.

taxonomic group NOEC or EC10 taxonomic group L(E)C50

[mg.L™"] Img.L™]

insecta 4.2°
insecta 0.851°
insecta 1.67°
insecta 2.18°
insecta 31.7°
insecta 7.1
insecta 4.4°
insecta 55"
insecta 3.4
insecta 4.8
insecta 4.2
insecta 3.6
insecta 5.80'
insecta 1.90™
insecta 4.4"
insecta 4°
insecta 3.24°
insecta 4.99
insecta 3.5

®Lowest value from a study with Acanthoscelides obdectus.
®Lowest value from a study with Callosobruchus chinensis .
°Geomean of toxicity values from a study with Corcyra cephalonica.
YGeomean of toxicity values from two studies with Cydia pomonella.
°Geomean of toxicity values from two studies with Ephestia kuehniella.
fLowest value of a study with Maconellicoccus hirsutus.

9Lowest values from a study with Oryzaephilus surinamensis .
f“Lowest value from a study with Plodia interpunctella.

'Lowest value from a study with Rhyzopertha dominica .

'Lowest value from a study with Sitophilus granarius.

Geomean of toxicity values from a study with Sitophilus oryza.
'Geomean from a study with Sitophilus oryza.

"Geomean of toxicity values from a study with Sitotroga cerealella.
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"Lowest of toxicity values from a study with Stegobium paniceum.

°Lowest value from two studies with Tenebroides mauritanicus.

PGeomean of toxicity values from a study with Tribolium castaneum.

9Geomean of toxicity values from four studies with Tribolium confusum exposure 16 hours.
"Lowest value from a study with Zabrotes pectoralis.
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Appendix 5 Information on aquatic toxicity
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Legend
Species
Species properties

A

Test type

Test compound
Purity

Test water

pH

T

Hardness
Exposure time
Criterion

Test endpoint
Value

Notes
Reference

organism used in the test.

age, size, weight or life stage.

ad = adult, emb = embryo, juv = juvenile.

Y = test substance analyzed in test solution.

N = test substance not analyzed in test solution.

field empty = no data.

CF = continuous flow, F= flow through, IF = intermittent flow,

R = static with renewal, S = static.

name of test chemical.

purity of the test compound:

%active ingredient, ag = analytical grade, lg= laboratory grade, pa = pro
analysis, rg = reagent grade, tg = technical grade.

am = artificial medium, asw = artificial seawater, de-ion w, dist w =
distilled water, exp. stream = experimental stream, lw = lake water, nfs
= natural filtered seawater, nw = natural water, nsw = natural sea water,
rec w = reconstituted water, rec tw = reconsituted tap water (+additional
salts), river w = river water, salt w = salt water, sw = sea water, syn w =
synthetic water, tw = tap water.

pH of test medium.

temperature during the test.

hardness of test medium, expressed as mg CaCOs per litre.

h = hours, d = days, w = weeks, m = months, min. = minutes

EC50 = lowest short term test result showing 50% mortality;

LC50 = lowest short term test result showing 50% effect;

NOEC = no observed effect concentration;

LOEC = lowest observed effect concentration;

ECx = effect concentration causing x% effect.

the biological parameter investigated.

test result;

> and > symbols = no effect observed at highest test concentration.
remarks to the summarised test result.

source of the study.



RIVM report 601782003 Page 163 of 230

Table A5. 1. Acute toxicity of pentaBDE to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°’C]  [mg CaCO3.L"] [mg.L"]

Crustacea
Daphnia magna Y F 48 h EC50 mortality 0.014 1 Cited in EC, 2001
Daphnia magna Y F 48 h NOEC mortality 0.0049 Cited in EC, 2001
Pisces
Oncorhynchus mykiss F 96 h LC50 mortality > Sw 2  Citedin EC, 2001
Oryzias latipes ad; 0.13 g 48 h LC50 mortality >500 3  Citedin EC, 2001
Notes

1 It was noted in the test report that the effects could have been due to physical impairment rather than a direct toxic effect.

2 No deaths at highest test concentration of 21 pg.L‘1.

3 No deaths at highest test concentration of 500 mg.L™". Concentration of DMSO and a dispersing agent were above recommended values in EU test-method, i.e. 5 g.L.™" and 10 g.L”" versus the recommended value of 100 mg.L™". The endpoint exceeds
substance's solubility greatly.

Table A5. 2. Acute toxicity of p-tert-octylphenol to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

(%] [°C] [mg CaCOs.L "] [mg.L"]

Algae
Scenedesmus subspicatus N S 4-tert-OP 72h EC50 growth rate 1.1 Cited in Brooke et al., 2005
Selenastrum capricornutum N S 4-tert-OP 'high’ 24-25 96 h EC50 growth rate 1.9 Cited in Brooke et al., 2005
Crustacea
Daphnia magna N 4-tert-OP 24 h EC50 0.17 Cited in Brooke et al., 2005
Daphnia magna Y F  4-tert-OP 99.3 8.3-8.4 20 48 h LC50 mortality 0.27 Cited in Brooke et al., 2005
Daphnia magna neonates S 4-OP 7.0-7.2 20-22 48 h LC50 mortality 0.09 Cited in Brooke et al., 2005
Gammarus pulex 1% and 2™ instar Y R  4-tert-OP 96 h EC50 immobilisation 0.0133 Cited in Brooke et al., 2005
Gammarus pulex 1% and 2™ instar Y R 4-tert-OP 96 h EC50 mortality 0.0196 Cited in Brooke et al., 2005
Pisces
Leuciscus idus 6+2cm Y R  4-tert-OP 7.5-7.9 20 96 h LC50 mortality 0.26 Cited in Brooke et al., 2005
Leuciscus idus N 48 h LC50 mortality 0.6 Cited in Brooke et al., 2005
Leuciscus idus N 95 96 h LC50 mortality 1.0 Cited in Brooke et al., 2005
Oncorhynchus mykiss 4-tert-OP 24h LC50 mortality 0.45 Cited in Brooke et al., 2005
Oncorhynchus mykiss Y F  4-tert-OP 99.3 12 14d LC50 mortality 0.12 Cited in Brooke et al., 2005
Oryzias latipes fert. to swim-up N S  4-tert-OP 25 17d LC50 mortality 0.45-0.94 1 Cited in Brooke et al., 2005
Pimephales promelas Y F  4-tert-OP 99.3 8.0-8.2 22 96 h LC50 mortality 0.29 Cited in Brooke et al., 2005
Pimephales promelas 24h NOEC 0.15 Cited in Brooke et al., 2005
Pimephales promelas 96 h LC50 mortality 0.25 Cited in Brooke et al., 2005
Notes

1  Test animals were embryos at day 0 and larvae at day 17.
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Table A5. 3. Acute toxicity of benzo[b]fluoranthene to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion  Test Value Notes Reference

properties type compound water time endpoint

%] ['Cl  [mgCaCOsL"] [bg.L"]

Crustacea
Daphnia magna <24h Y S am 7.8+0.2 250130 48 h EC50 immobility >1.1 1 Bisson et al., 2000, cited in EC, 2006
Daphnia magna 4d N S 97 nw 8 250 24 h EC50 immobility >1024 2 Wernersson and Dave, 1997, cited in EC, 2006
Daphnia magna 4d N S 97 nw 8 250 24 h+2h+2h EC50 immobility 4.2 3 Wernersson and Dave, 1997, cited in EC, 2006
Notes
1  Test performed in the dark.
2 Photoperiod was 16 h (artificial) light and 8 h darkness.
3 After 24 h PAH exposure 2 h UV irradiation (295-365 nm; peak 340 nm; intensity 370+20 uyW/cm2) and a recovery period of 2 h; temperature 20°C; during UV-radiation and recovery 23°C.
Table A5. 4. Acute toxicity of benzo[k]fluoranthene to freshwater organisms.
Species Species A  Test Test Purity Test pH T Hardness Exp. Criterion  Test Value Notes Reference

properties type compound water time endpoint

%] [’Cl  [mgCaCOsL"] [bg.L]

Crustacea
Daphnia magna <24h Y S am 7.8+0.2 250+30 48 h EC50 immobility >1.1 1  Bisson et al., 2000, cited in EC, 2006
Daphnia magna <24 h N S am 7.8 250 48 h EC30 immobility >1 1 Verrhiest et al., 2001, cited in EC, 2006
Daphnia magna <24 h N S am 7.8 250 48+2 h EC50 immobility >1 2  Verrhiest et al., 2001, cited in EC, 2006
Daphnia magna <24 h N S am 7.8 250 48 h EC50 immobility >1 3 Verrhiest et al., 2001, cited in EC, 2006
Daphnia magna <24 h N S am 7.8 250 48+2 EC90 immobility >1 4  Verrhiest et al., 2001, cited in EC, 2006

Notes

1  Test performed in the dark.

2 48 h exposure in the dark followed by 2 h exposure to UV-A (365 nm, 247 yW.cm™®).

3 Exposure under white light (2500 lux, 74-92 pW.cm'z), 16 h light/8 h dark.

4 48 h exposure in white light (see 65) followed by 2 h exposure to UV-A (365 nm, 247 pW.cm™).
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Table A5. 5. Acute toxicity of DNOC to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C] [mg CaCOs.L"] [mg.L"]

Algae

Scenedesmus subspicatus N S DNOC am 8.0 24 65 48 h EC50 growth 110 Kuhn and Pattard, 1990

Scenedesmus subspicatus strain 86.81 SAG N S DNOC am 72h EC50 growth 50 Galli et al., 1994

Protozoa

Tetrahymena pyriformis N S DNOC am 7.3 27 7.3 60 h EC50 growth 3.7 Schultz et al., 1986; Schultz et al., 1996;
Schultz, 1997; Bearden and Schultz,
1998;Schultz et al., 1999

Tetrahymena pyriformis N S DNOC 295 am 7.3 27 7.3 48 h EC50 growth 9.3 1 Cajina-Quezada and Schultz, 1990

Crustacea

Daphnia magna <24 h, 0.315-0.630 mm N S DNOC tw 7.6-7.7 20-22 286 24h EC50 immobility 6.6 Bringmann and Kiihn, 1977

Daphnia magna <24 h N S DNOC nw 7.5 23 67 48 h EC50 immobility 8.0 Bringmann and Kiihn, 1959

Daphnia magna <24 h S DNOC rww 8.3 22 173 48 h LC50 mortality 3.1 LeBlanc, 1980

Daphnia magna <24 h, Strauss, IRCHA N S DNOC am 8.0+0.2 20 250.2 24h EC50 immobility 2.0 2 Bringmann and Kiihn, 1982

Daphnia magna Y S DNOC 48 h LC50 mortality 3.3 Hermens et al., 1984

Daphnia magna <72h N S DNOC > 95 recw 7.8-8.2 20 200 24h EC50 immobility 5.1 Devillers etal., 1987

Daphnia magna 6-24 h N S DNOC am 8 20 240 48h EC50 immobility 2.7 Kihn et al., 1989

Dapnhia magna <24 h, IRCHA N S DNOC am 8 25 250 24h EC50 immobility 23 Kuhn et al., 1989

Dahpnia magna N S DNOC >99 24h EC50 5.7 Luttik and Linders, 1990

Dahpnia magna N S DNOC am 24h EC50 immobility 0.1 3 Gallietal, 1994

Daphnia pulex 1st instar N S DNOC 100 rdw 71 21 44 48 h EC50 0.145 Mayer and Ellersieck, 1986

Gammafus fasciatus mature N S DNOC 100 rdw 71 21 44 96 h LC50 mortality 1.1 Mayer and Ellersieck, 1986

Insecta

Pteronarcys californica 2nd y class N S DNOC 100 rdw 71 15 44 96 h LC50 mortality 0.32 Sanders and Cope, 1968; Mayer and
Ellersieck, 1986;

Pisces

Danio rerio fertilised eggs N S DNOC tw 8.2 26 425 48 h EC50 circulation 4.7 4 Schulte and Nagel, 1994

Danio rerio fertilised eggs N S DNOC tw 8.2 26 425 48 h EC50 mortality 5.2 5  Schulte and Nagel, 1994

Lepomis macrochirus 0.32-1.2g N S DNOC >80 rdw 6.5-7.9 21-23 32-48 96 h LC50 mortality 0.23 Buccafusco et al., 1981

Lepomis macrochirus 1049 N S DNOC 100 rdw 71 18 44 96 h LC50 mortality 0.36 Mayer and Ellersieck, 1986

Oncorhynchus mykiss 129 N S DNOC 100 rdw 71 13 44 96 h LC50 mortality 0.066 Mayer and Ellersieck, 1986

Pimephales promelas 30-35d Y F DNOC Iw 25+2 43.3-48.5 96 h LC50 mortality 2.2 Phipps et al., 1981

Pimephales promelas 30-35d Y F DNOC Iw 25%2 43.3-48.5 96 h LC50 mortality 1.9 Phipps et al., 1981

Pimephales promelas 30-35d Y F DNOC Iw 25+2 43.3-48.5 8d LC50 mortality 1.7 Phipps et al., 1981

Pimephales promelas 30-35d Y F DNOC Iw 25+2 43.3-48.5 8d LC50 mortality 1.3 Phipps et al., 1981

Pimephales promelas 31d Y F DNOC rg Iw 7.47 25.2 48 96 h LC50 mortality 1.95 Phipps et al., 1981

Pimephales promelas 29d; 17 mm; 0.08 g Y F  DNOC rg Iw 7.22 26.3 43 96 h LC50 mortality 1.54 Geiger et al., 1983; Call et al., 1989

Pimephales promelas 26-34d Y F DNOC >95 Iw 7.8 25 45 96 h LC50 mortality 2.7 Broderius et al., 1995

Notes

1 Maximally 0.75% DMSO used as solvent, shown to be not growth inhibiting to the test organism.

2 95% confidence interval LC50: 1.9-2.2.

3 According to OECD202, no further test conditions mentioned.

4 Endpoint: no circulation.

5 Endpoint: no heartbeat.
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Table A5. 6. Acute toxicity of aniline to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] ['C]  [mgCaCO,L"] [mg.L"]
Algae
Scenedesmus subspicatus N S am 8 24 48 h EC50 biomass 68 Kiihn and Pattard, 1990, cited in EC, 2004
Scenedesmus subspicatus N S am 8 24 48 h EC50 growth rate >750 Kihn and Pattard, 1990, cited in EC, 2004
Selenastrum capricornutum N 96 h EC50 biomass 19 Calamari et al., 1980, cited in EC, 2004
Crustacea
Daphnia cucullata N 48 h EC50 immobilisation 0.68 Canton and Adema, 1978, cited in EC, 2004
Gammarus fasciatus Y F 96 h EC50 immobilisation 23 Boeri, 1989, cited in EC, 2004
Daphnia magna N 48 h EC50 immobilisation 0.17 Gersich and Mayes, 1986, cited in EC, 2004
Daphnia magna N S am 8 55 24h EC50 immobilisation 0.9 Kuhn et al., 1988, cited in EC, 2004
Daphnia magna N S am 8 55 48 h EC50 immobilisation 0.3 Kuhn et al., 1988, cited in EC, 2004
Daphnia magna Y R 48 h EC50 immobilisation 0.16 Danish Environmental Protection Agency,
1996, cited in EC, 2004
Daphnia magna Y F 48 h EC50 immobilisation 0.25 Holcombe et al., 1987, cited in EC, 2004
Daphnia pulex N 48 h EC50 immobilisation 0.1 Canton and Adema, 1978, cited in EC, 2004
Pisces
Danio rerio N S 96 h LC50 mortality 32 1 Wellens, 1982, cited in EC, 2004
Danio rerio Y R 96 h LC50 mortality 57.5 Zok et al., 1991, cited in EC, 2004
Lepomis macrochirus Y F 96 h LC50 mortality 49 Holcombe et al., 1987, cited in EC, 2004
Oncorhynchus mykiss Y F 96 h LC50 mortality 36.2 Hodson et al., 1987, cited in EC, 2004
Oncorhynchus mykiss Y F 48 h LC50 mortality 28.3 Abram and Sims, 1982, cited in EC, 2004
Oncorhynchus mykiss Y F 96 h LC50 mortality 10.6 Abram and Sims, 1983, cited in EC, 2004
Pimephales promelas larvae <24 h old Y F 96 h LC50 mortality 68.6 Marchini et al., 1992, cited in EC, 2004
Pimephales promelas larvae <24 h old Y F 168 h LC50 mortality 60.2 Marchini et al., 1992, cited in EC, 2004
Pimephales promelas larvae <24 h old Y F 168 h NOEC growth and mortality 15.7 Marchini et al., 1992, cited in EC, 2004
Notes
1 In the EU-RAR for aniline, a range of 32-33 mg.L'1 is reported. 32 mg.L'1 is selected.
Table A5. 7. Acute toxicity of epichlorohydrin to freshwater organisms.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [’Cl  [mg CaCO,L"] [mg.L"]
Bacteria
Escherichia coli strain CC102 N Sc 295 am 7.0 30 3h EC50 growth 316 Harder, 2002
Algae
Pseudokirchneriella subcapitata Y Sc 23+ 2 72h EC50 growth rate 24.2 1 INERIS, 2006
Crustacea
Daphnia magna Y Sc pa 19-22 48 h EC50 immobility 11.94 2,3 INERIS, 2006
Pisces
Carassius auratus 6.2cm,3.3g Y Sc tw 7.8 (6-8) 20 25 24h LC50 mortality 23 5 Bridie et al., 1979
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Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] ['Cl  [mg CaCOs.L "] [mg.L]
Oncorhynchus mykiss 2 yr old; cultured N Rc 16-21.5 24h LC50 mortality 27 4 Lysak and Marcinek, 1972
Poecilia reticulata 2-3 mo old Y Rc am 6.8-7.1 21-23 14d LC50 mortality 0.65 7,8 Deneer et al., 1988
Rasbora heteromorpha 1.3-3cm N IF ~100 w 7.2 20 20 24h LC50 mortality 72 6  Alabaster, 1969
Rasbora heteromorpha 1.3-3cm N IF ~100 w 7.2 20 20 48 h LC50 mortality 36 6  Alabaster, 1969
lethal
Rasbora heteromorpha 1.3-3cm N IF ~100 w 7.2 20 20 48 h treshold  mortality 18 6  Alabaster, 1969
Notes
OECD 201 with test water according to NF EN 28692 (May 1993).
2 NF ENISO 6341.
3 Value is geomean of LCO en LC100 (8.87 and 16.07 mg.L™” respectively; measured concentrations).
4 Test solutions renewed after 24 h; value is geomean of 48h-LCO and 24h-LC100 (19 and 38 mg.L ™" respectively).
5 No aeration, chemical analysis before and after testing.
6  Open test systems with semicontinuous renewal every 10 min. (100% in 50 minutes).
7  Daily renewal of test solutions.
8  >50% of concentration of tested substances found before renewal; nominal concentrations were used for determination of the effect value.
Table A5. 8. Acute toxicity of 1,2-dibromoethane to freshwater organisms.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C]  [mg CaCO;.L"] [mg.L]
Coelenterata
Hydra oligactis adults R am 48 h LC50 mortality 70 4 Herring et al., 1988
Hydra oligactis adults R am 72h LC50 mortality 50 4 Herring et al., 1988
Crustacea
Daphnia magna <24h Y dilute min. w 2541 120 48 h LC50 mortality 6.50 1,2,8 Kszos et al., 2003
Cerodaphnia dubia <24h Y dilute min. w 2541 98 48 h LC50 mortality 3.61 1,3,8 Kszos et al., 2003
Pisces
Pimephales promelas 5d Y R dilute min. w 98 96 h LC50 mortality 4.30 1,8  Kszos et al., 2003
Oryzias latipes 28-43 d old Y CF >99.0 nw 7.88+0.18 251 38-52 96 h LC50 mortality 321 Holcombe, 1994
Lepomis macrochirus 3-5in. S nw 6.7 2511 58 24 h LC50 mortality 18 5,6,7,9 Davis and Hardcastle, 1959
Lepomis macrochirus 3-5in. S nw 7.0 25+1 17 24h LC50 mortality 25 5,6,7,10 Davis and Hardcastle, 1959
Lepomis macrochirus 3-5in. S nw 7.0 25+1 17 48 h LC50 mortality 18 5,6,7,10 Davis and Hardcastle, 1959
Micropterus salmoides 3-5in. S nw 6.7 2541 58 24h LC50 mortality 15 5,6,7,9 Davis and Hardcastle, 1959
Micropterus salmoides 3-5in. S nw 7.0 251 17 24 h LC50 mortality 25 5,6,7,10 Davis and Hardcastle, 1959
Micropterus salmoides 3-5in. S nw 7.0 2541 17 48 h LC50 mortality 15 5,6,7,10 Davis and Hardcastle, 1959

Notes
Closed system.

Five concentrations used.
Four concentrations used.

1,2-Dibromoethane dissolved in acetone.
TIm value is reported as LC50 value.

Depth of aquarium = 6 inch to limit escape of volatile components.

Hardness expressed as mg.L™" .

Testwater is Ouachita River water.
0 Testwater is Bayou DeSiard water.

2
3
4
5
6  Hardness recalculated according to INS guidance.
7
8
9
1




RIVM report 601782003 Page 168 of 230

Table A5. 9. Acute toxicity of ethinylestradiol to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [C] [mg CaCO,.L "] [mg.L"]

Algae
Desmodesmus subspicatus N S EE2 >98 am 24 h EC50 photosynthesis 12.4 1 Escher et al., 2005a,b
Scenedesmus subspicatus EE2 EC50 biomass 0.84 2 Kopf, 1995
Cnidaria
Hydra vulgaris N R EE2 am 7.7 201 209 96 h LC50 mortality 3.8 3 Pascoe et al., 2002
Crustacea
Ceriodaphnia reticulata N S EE2 >98% nw 21-25 24 h EC50 swim inhibition 1.814 4 Jaser et al., 2003
Sida crystallina N S EE2 >98% nw 21-25 24h EC50 swim inhibition >4.1 5 Jaser et al., 2003
Gammarus pulex juv N R EE2 dtw 6.9-7.3 1641 87.9 10d LC50 mortality 0.84 6 Watts et al., 2001
Daphnia magna EE2 24h EC50 immobilisation 5.7 7 Kopf, 1995
Insecta
Chironomus riparius 1st & 2nd instar N R EE2 am +20 9d LC50 mortality >0.1 8 Meregalli and Ollevier, 2001
Pisces
Danio rerio adult EE2 98 96 h LC50 mortality ~1.7 9 Schéfers et al. 2006, Wenzel et al., 2001
Pimephales promelas eggs N CF EE2 dtw 6.8-7.8 24-26 20d LC50 mortality > 1.0E-05 10  Van Aerle et al., 2002
Amphibia
Rana pipiens stage 26; 20-25 mg N R EE2 tg fw 6.5 18-20 14d LC50 mortality 0.89 11 Hogan et al., 2006
Rana pipiens stage 26; 20-25 mg N R EE2 tg fw 6.5 18-20 14d LC50 mortality 0.82 12 Hogan et al., 2006
Rana sylvatica stage 26; 20-25 mg N R EE2 tg fw 6.5 18-20 14d LC50 mortality 0.56 11 Hogan et al., 2006
Rana pipiens stage 36; 1.0-1.2 mg N R EE2 tg fw 6.5 18-20 14d LC50 mortality 1.24 13 Hogan et al., 2006
Notes
1 EC50 was reported as log(1/EC50(M)) = 4.38. R? value for the concentration-effect curve was 0.639.
2  Test performed according to DIN 38412 Teil 9.
3 Concentrations were measured in the stock solutions, which confirmed the concentrations.
4 Concentrations measured in stock solutions.
5  Concentrations measured in stock solutions.
6 Median LC50 showed a decrease in time from approximately 8 mg.L™ after 24 h to approximately 2 mg.L™" after 120 h exposure (and 0.84 mg.L™ after 10 d)
7  Test performed according to OECD 202.
8 test vessels also contained 2 cm of Rhine sand.
9 Performed as a range-finding test for a chronic study. LC50 value reported as 'approximately'. Test conditions not reported, therefore test results will not be used in ERL derivation.

10 One concentration tested; fertilised eggs exposed for 0-20 days post hatch: no effect on survival hatchability, weight and length. Exposure during also 0-5, 5-10, 10-15 and 15-20 dph gave the same result.
11 Stage 26 corresponds with start of exogenous feeding; eight test concentrations, four replicates; carrier solvent: ethanol at 0.01%; (solvent) control mortality 0-3%.

12 Replicated experiment; stage 26 corresponds with start of exogenous feeding; eight test concentrations, four replicates; carrier solvent: ethanol at 0.01%; (solvent) control mortality 0-3%.

13 Stage 36 corresponds with start of hindlimb formation; eight test concentrations, four replicates; carrier solvent: ethanol at 0.01%; (solvent) control mortality 0-3%.
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Table A5. 10. Acute toxicity of methyl bromide to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°C]  [mg CaCO,.L"] [mg.L"]

Algae
Chlorella pyrenoidosa log-phase Y S >99.9 am 8.2+0.2 24141 53.9 2d EC50 growth 5.0 1,3 Canton et al., 1980
Scenedesmus quadricauda log-phase Y S >99.9 am 8.240.2 24+1 53.9 2d EC50 growth 3.2 1,3 Canton et al., 1980
Crustacea
Daphnia magna <1d Y S >99.9 am 7.7£0.5 1941 209 2d LC50 mortality 2.2 1,3 Canton et al., 1980
Pisces
Oryzias latipes 4-5w Y R >99.9 am 7.7£0.5 2312 209 4d LC50 mortality 0.7 1,2,3 Canton et al., 1980
Poecilia reticulata 34w Y R >99.9 am 7.7£0.5 2312 209 4d LC50 mortality 0.8 1,2,3 Canton et al., 1980
Notes

1 Closed system.
2 Renewal once per 2 days.
3 Hardness calculated based on Ca® and Mg®" ions.

Table A5. 11. Acute toxicity of 6PPD to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [’Cl _ [mg CaCOsL] [mg.L"]

Algae
Pseudokirchneriella subcapitata 20000 cells/ml N S Santoflex 13 am 7.8-8.9 24+1 96 h EC50 growth 0.668 1  EG&G Bionomics, 1978
Crustacea
Daphnia magna Y 6PPD 48 h EC50 immobilisation 0.23 2 OECD, 2004
Pisces
Oryzias latipes Y 6PPD 96 h LC50 mortality 0.028 OECD, 2004
Pimephales promelas 1.3g9;40.1 mm Y CF Santoflex 13 ww 7.7-7.9 2242 250 96 h LC50 mortality 0.45 3  Thompson et al., 1979
Notes

1  Species formerly known (and tested as) Selenastrum capricornutum. EC50 obtained by fitting a logistic dose-response relationship through original data. Acetone was used as a carrier (max. 0.05 ml per 125 ml flask); solvent control included which
revealed no significant effect; test performed in triplicate; continuous illumination. Same result obtained for endpoint chlorphyll.

2 Original test not available (Full reference = ‘Japanese Ministry of Environment’). The resulting concentration is reported as 'effective’ as opposed to nominal.

3 LC50 derived from original study report. Acetone used as carrier, solvent control included; 16:8 h light:dark; test was prolonged to 28 d of which NOEC is reported under chronic tests. Same result also reported in BUA (1998).
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Table A5. 12. Acute toxicity of 3,3'-dichlorobenzidine to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°C]  [mg CaCO,.L"] [mg.L"]

Bacteria
Aeromonas hydrophila aquatic sp. DCB nutrient broth 6.7 37 18 h EC50 growth >100 1 Dutka and Kwan, 1981
Pseudomonas fluorescens DCB nutrient broth 6.7 37 18 h EC50 growth > 100 Dutka and Kwan, 1981
Spirillum volutans aquatic sp. DCB 6.7 2h EC90 motility 16 1  Dutka and Kwan, 1981
Algae
Scenedesmus subspicatus Y S DCB 72h EC50 growth rate 4.3 ECB, 2000a
Crustacea
Daphnia magna Y S DCB 83 48 h EC50 immobility 247 2 ECB, 2000a
Daphnia magna <24h Y R DCB 98 fw 8.43 22.3 170 48 h LC50 mortality 1.05 Brooke, 1991
Pisces
Brachydanio rerio Y S DCB 83 96 h LC50 mortality 3.3 3 ECB, 2000a
Lepomis macrochirus N S DCB 120 h LC50 mortality 0.5 ECB, 2000a
Leuciscus idus N S DCB 48 h LCO mortality 25 4  ECB, 2000a
Pimephales promelas 30d, 20 mm, 0.103 g Y S DCB 98 fw 7.24 22 52 96 h LC50 mortality 2.08 5  Brooke, 1991
Pimephales promelas 30d, 15 mm, 0.053 g Y S DCB 98 fw 6.67 22.3 49 96 h LC50 mortality 1.05 5  Brooke, 1991
Pimephales promelas 30d,20 mm, 0.103 g N CF DCB 98 fw 6.83 215 51 96 h LC50 mortality 1.77 6  Brooke, 1991

Notes

1  ECB (2000) mentions that at concentrations above the water solubility of DCB in water, precipipation at the bottom of the test vessel was observed; this is not mentioned in Dutka and Kwan (1981). However, 100 mg.L‘1 is far above the aqueous

solubilty.

O PWN

Tween 80 used as solvent; in the 5.6 to 32 mg.L'1 treatments, turbidity was observed.

Tween 80 used as solvent; in the 10 mg.L'1 treatment, compound precipitates were observed at the bottom of the test vessel.
Test criterion reported as 'SG = schalichkeitsgrenze’, which is assumed to be the LCO as the DIN 38412 guideline describes. Test was performed acc. to DIN 38412.
LC50 based on mean of all measured concentrations at 0, 24, 48, 72 and 96 hours.

LC50 based on actual concentrations.
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Table A5. 13. Acute toxicity of p-tert-octylphenol to marine organisms.

Species Species A Test Test Purity Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [ [%d] [mg.L"]

Crustacea
Acaria tonsa 10-12d ad Y S 4-OP 18 48 h LC50 mortality 0.42 Cited in Brooke et al., 2005
Mysidopsis bahia <24 h S 4-tert-OP 7.8-8.3 25 20 96 h EC50 growth 0.053 Cited in Brooke et al., 2005
Pisces
Cyprinodon variegatus 8-9 mo R 4-tert-OP 27 14-16 72h LC50 mortality 0.72 Cited in Brooke et al., 2005
Fundulus heteroclitus embryos N S 4-tert-OP 20 96 h LC50 mortality 3.9 Cited in Brooke et al., 2005
Fundulus heteroclitus new hatched larv. N S 4-tert-OP 20 96 h LC50 mortality 0.29 Cited in Brooke et al., 2005
Fundulus heteroclitus larvae, 2w N S 4-tert-OP 20 96 h LC50 mortality 0.28 Cited in Brooke et al., 2005
Fundulus heteroclitus larvae, 4w N S 4-tert-OP 20 96 h LC50 mortality 0.34 Cited in Brooke et al., 2005

Table A5. 14. Acute toxicity of DNOC to marine organisms.

Species Species A Test Test Purity Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [C] [%o] [mg.L"]

Bacteria
Vibrio fischeri N S DNOC am 5 min EC50 luminescence 6.6 Curtis et al., 1982
Vibrio fischeri N S DNOC am 5.0-8.0 15 5 min EC50 luminescence 6.6 Kaiser and Ribo, 1998
Vibrio fischeri N S DNOC am 5.0-8.0 15 5 min EC50 luminescence 6.3 Kaiser and Ribo, 1998
Vibrio fischeri N S DNOC am 15 20 30 min EC50 luminescence 5.5 Galli et al., 1994
Pisces
Salmo salar 6.59cm, 3.3¢g Y R DNOC 9.0 96 h LT 0.18 1 Zitko et al., 1976
Notes

1 LT = lethal threshold = geometric mean of LOEC and LC50; result is calculated from a linear function of log K, obtained in this study.

Table A5. 15. Acute toxicity of epichlorohydrin to marine organisms.

Species Species A Test Test Purity Test pH T Salinity Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [C] [%o] [mg.L™]
Bacteria
Vibrio fischeri N S am 15 20 5min EC50 luminescence 2310 Benson and Stackhouse, 1986
Vibrio fischeri N S am 15 20 10 min EC50 luminescence 1160 Benson and Stackhouse, 1986
Vibrio fischeri N S am 15 20 15 min EC50 luminescence 670 Benson and Stackhouse, 1986
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Table A5. 16. Acute toxicity of 1,2-dibromoethane to marine organisms.

Species Species A Test Test Purity Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [ [%d] [mg.L"]

Bacteria
Vibrio fischeri S 1,2-dibromoethane am 6.1-7.2 15 5m EC50 luminescence 211.5 1 Blaha et al., 1998
Algae
Glenodinium halli Sc 1,2-dibromoethane w 202 25 7d EC50 growth inhibition > 16 2,3 Erickson and Freeman, 1978
Isochrysis galbana Sc  1,2-dibromoethane w 202 25 7d EC50 growth inhibition > 16 2,3 Erickson and Freeman, 1978
Skeletonema costatum Sc 1,2-dibromoethane w 202 25 7d EC50 growth inhibition 4 2,3 Erickson and Freeman, 1978
Thalassiosira pseudonana Sc  1,2-dibromoethane w 202 25 7d EC50 growth inhibition > 16 2,3 Erickson and Freeman, 1978
Pisces
Centropomus undecimalis juv S  1,2-dibromoethane nw 22.9-25.9 48 h LC50 mortality 6.2 4 Landau and Tucker, 1984
Centropomus undecimalis developing emb/larv S  1,2-dibromoethane nw 25.5-29.9 36h LC50 mortality 0.04 4  Landau and Tucker, 1984
Cyprinodon variegatus juv S  1,2-dibromoethane nw 22.9-25.9 48 h LC50 mortality 4.8 4 Landau and Tucker, 1984
Notes

1 Species formerly known as Photobacterium phosphoreum; microtox test.
2 Closed system.

3 Test medium not further specified.

4 1,2-dibromoethane dissolved in acetone.

Table A5. 17. Acute toxicity of ethinylestradiol to marine organisms.

Species Species A Test Test Purity Test pH T Salinity = Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [C] [%a] [mg.L"]
Crustacea
Acartia tonsa ad: 10-12d N S EE2 >98 am 20 18 48 h LC50  mortality 1.1 1 Andersen et al., 2001
Acartia tonsa egg N R EE2 >98 am 20 18 120 h EC50 development 0.088 1 Andersen et al., 2001

Echinodermata

Hemicentrotus pulcherrimus egg/embryo N S EE2 nsw 18 48 h NOEC development 0.092 2 Kiyomoto et al., 2006
Strongylocentrotus nudus egg/embryo N S EE2 nsw 18 48 h NOEC development 0.092 2 Kiyomoto et al., 2006
Strongylocentrotus nudus egg/embryo N S EE2 nsw 18 48 h LC100 mortality 0.74 3 Kiyomoto et al. 2006
Notes

1  Salinity was reported for the culture medium only
2 Exposure from 0-48h after fertilisation (haf), 0-12 haf, 12-24 haf and 12-48 haf gave the same NOEC. Effects established visually (moprhology), no statistical confirmation.
3 Exposure from 0-48 haf and 0-12 haf caused complete mortality. Effects established visually (moprhology).
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Table A5. 18. Acute toxicity of 3,3'-dichlorobenzidine to marine organisms.

Species Species A Test Test Purity Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [ [%d] [mg.L"]

Bacteria
Vibrio fischeri 6.7 15 min EC50 luminescence 0.058 1 Dutka and Kwan, 1981
Crustacea
Palaemonetes pugio juv, <20 mm, from field Y R DCB fnw+salts 7.5 20 10 48h LC10 mortality 0.73 2  Burton and Fisher, 1990
Pisces
Fundulus heteroclitus juv, <23 d, from eggs Y R DCB fnw+salts 7.5 20 10 48 h LC50 mortality 0.73 3 Burton and Fisher, 1990
Notes

1 Vibrio fischeri is formerly known as Photobacterium phosphoreum.
2 Result based on measured concentrations; filtered natural water with sea salts or deionised water was used as test/diluent water; 50% mortality was reached at the highest concentration tested, which was the solubility limit of DCB in this test.
3 Result based on measured concentrations; filtered natural water with sea salts or deionised water was used as test/diluent water; 50% mortality was reached at the highest concentration tested, which was the solubility limit of DCB in this test.
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Table A5. 19. Chronic toxicity of pentaBDE to freshwater organisms.

Species Species A Test Test Purity ~ Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [C] [mg CaCOs.L7] [mg.L"]
Algae
Selenastrum capricornutum 96 h NOEC growth 0.0033-0.0065 1 Anonymus, 2005
Selenastrum capricornutum 24h EC10 growth 0.0027 Anonymus, 2005
Selenastrum capricornutum 24h EC10 biomass 0.0031 Anonymus, 2005
Crustacea
Daphnia magna F 4d EC50 mortality 0.017 Anonymus, 2005
Daphnia magna F 7-21d EC50 mortality 0.014 Anonymus, 2005
Daphnia magna F 14-21 d EC50 reproduction 0.014 Anonymus, 2005
Daphnia magna F 21d NOEC growth 0.0053 2 Anonymus, 2005
Daphnia magna F 21d LOEC growth 0.0098 2 Anonymus, 2005
Pisces
Oncorhynchus mykiss embryos NOEC growth 0.0089 3 Anonymus, 2005
Oncorhynchus mykiss embryos NOEC hatching, survival > 0.016 3,4 Anonymus, 2005
Notes
1 0.0033 used for SRC¢,-calculation.
2  Final endpoint; growth was measured as length.
3 E.lLs. test; administered compound: 0.23% triBDPE, 36.02% tetraBDPE, 55.1% pentaBDPE and 8.58% hexaBDPE
4 Endpoints valid for both embryos and larvae.
Table A5. 20. Chronic toxicity of p-tert-octylphenol to freshwater organisms.
Species Species A Test Test Purity  Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [C] [mg CaCOs L") [mg.L"]
Algae
Scenedesmus subspicatus N S  4-tert-OP 72h EC10 growth rate 0.3 Cited in Brooke et al., 2005
Selenastrum capricornutum N S  4-tert-OP 'high’ 24-25 96h NOEC growth rate <1.0 Cited in Brooke et al., 2005
Crustacea
Daphnia magna 21d NOEC reproduction 0.030 1 Cited in Brooke et al., 2005
Daphnia magna ad+y Y F 21d NOEC growth 0.037 Cited in Brooke et al., 2005
Daphnia magna ad+y Y F 21d NOEC reproduction 0.062 Cited in Brooke et al., 2005
Pisces
Oncorhynchus mykiss post hatch F 4-tert-OP 99.22 60d NOEC growth (fry) 0.0061 2 Cited in Brooke et al., 2005
Oncorhynchus mykiss post hatch F 4-OP 7-13 125 466 d NOEC growth (bw) 0.03 3 Cited in Brooke et al., 2005
Notes

1 Endpoint: adult mean length.
2 Endpoint: growth of fry.
3 Endpoint: body weight.



RIVM report 601782003

Page 175 of 230

Table A5. 21. Chronic toxicity of benzo[b]fluoranthene to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion  Test Value Notes Reference
properties type compound water time endpoint
[%] ['C]  [mgCaCO,;L"] [bg.L]
Algae
Pseudokirchneriella subcapitata Y S am - 215 72h EC10 growth 1 Bisson et al., 2000, cited in EC, 2006
Crustacea
Ceriodaphnia dubia <24h Y R - nw 8.1+0.4 24040 7d EC10 reproduction >1.083 2 Bisson et al., 2000, cited in EC, 2006
Notes
1 6000-8000 lux.
2  Photoperiod 16:8 h light:dark at less than 500 lux.
Table A5. 22. Chronic toxicity of benzo[k]fluoranthene to freshwater organisms.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion  Test Value Notes Reference
properties type compound water time endpoint
[%] [’C] [mgCaCOsL"] [bo.L
Algae
Pseudokirchneriella subcapitata Y S am - 215 72h EC10 growth >1 1 Bisson et al., 2000, cited in EC, 2006
Crustacea
Ceriodaphnia dubia <24h Y R - nw 8.1+0.4 240140 7d EC10 reproduction >1.08 2 Bisson et al., 2000, cited in EC, 2006
Pisces
Brachydanio rerio ELS Y IF w 7.8-8.2 28d NOEC length, weight <0.58 Hooftman and Evers-de Ruiter, 1992b, cited in EC, 2006
Brachydanio rerio ELS Y IF w 7.8-8.2 28d LC52 length, weight 0.58 Hooftman and Evers-de Ruiter, 1992b, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d NOEC mortality 0.35 3 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d LC50 mortality 0.65 3,4 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d LC10 mortality 0.62 3,4 Hooftman and Evers-de Ruiter, 1992c¢, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d NOEC length <0.19 3  Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d EC50 length 0.86 3,4 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d EC10 length 0.17 3,4 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d NOEC weight 0.35 3 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d EC50 weight 0.50 3,4 Hooftman and Evers-de Ruiter, 1992c¢, cited in EC, 2006
Brachydanio rerio ELS Y IF 100 w 7.9-8.2 206 42d EC10 weight 0.31 3,4 Hooftman and Evers-de Ruiter, 1992c, cited in EC, 2006
Notes

1 6000-8000 lux.

2 Photoperiod 16:8 h light:dark at less than 500 lux.

3 Actual conc. 36-109% of initial conc., average 72%.

4  Determined from presented data with log-logistic dose-response relationship.
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Table A5. 23. Chronic toxicity of DNOC to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value  Notes Reference
properties type compound water time endpoint
[%] [’C] [mgCaCO,L"] [mg.L"]

Bacteria

Escherichia coli N S DNOC nw 75 27 214 48h NOEC acid formation 100 Bringmann and Kiihn, 1959

Escherichia coli N S DNOC nw 7.5-7.8 25 214 48h NOEC glucose degradation 100 Bringmann and Kiihn, 1960

Pseudomonas fluorescens N S DNOC am 22 81 7h NOEC growth 10 Slooff and Canton, 1983

Pseudomonas fluorescens N S DNOC nw 7.5-7.8 25 214 48h NOEC glucose degradation 30 Bringmann and Kiihn, 1960

Pseudomonas fluorescens N S DNOC am 7.0 25 81 16 h NOEC glucose-assimilation 16 Bringmann, 1973

Pseudomonas putida N S DNOC am 7.0 25 81 16h NOEC growth 16 Bringmann and Kiihn, 1976, 1977, 1979,
1980

Cyanobacteria

Microcystis aeruginosa N S DNOC am 23 22 96h NOEC growth 3.2 Slooff and Canton, 1983

Microcystis aeruginosa N S DNOC am 7.0 27 55 8d NOEC growth 0.15 Bringmann, 1975; Bringmann and Kihn,
1976, 1978a,b

Algae

Chlorella vulgaris N S DNOC 90 am ~8 20 24 96h NOEC growth 100 Garten, 1990

Pseudokirchneriella subcapitata N S DNOC 90 am ~8 20 24 96h NOEC growth 1 Garten, 1990

Scenedesmus pannonicus N S DNOC am 23 51 96h NOEC growth 10 Slooff and Canton, 1983

Scenedesmus quadricauda N S DNOC am 7.0 60 8d NOEC growth 13 Bringmann and Kiihn, 1978

Scenedesmus quadricauda N S DNOC nw 75 24 214 96h NOEC growth 36 Bringmann and Kiihn, 1959, 1960

Scenedesmus subspicatus N S DNCO am 8.0 24 48h EC10 growth 16 Kuhn and Pattard, 1990

Protozoa

Chilomonas paramaecium N S DNOC am 6.9 20 75 48h NOEC growth 5.4 Bringmann et al., 1980

Entosiphon sulcatum N S DNOC am 6.9 25 75 72h NOEC growth 5.4 Bringmann, 1978; Bringmann and Kihn,
1979, 1980

Microregma heterostoma N S DNOC am 7.5-7.8 27 214 28h NOEC feed intake 30.0 Bringmann and Kiihn, 1959

Uronema parduczi N S DNOC am 6.9 25 75 20h NOEC growth 0.012 Bringmann and Kiihn, 1980

Macrophyta

Lemna minor N S DNOC am 25 255 7d NOEC reproduction 0.32 Slooff and Canton, 1983

Coelenterata

Hydra oligactis budless N R  DNOC am 18 200 21d NOEC reproduction 0.32 Slooff and Canton, 1983

Rotifera

Brachionus calyciflorus newly hatched N S DNOC > 98 am 7.5 25 80-100 2d EC10 reproduction 0.55 Radix et al., 1999

Mollusca

Lymnea stagnalis 5 mo. eggs N R  DNOC am 20 200 40d NOEC reproduction 0.032 Slooff and Canton, 1983

Lymnea stagnalis 5 mo. eggs N R  DNOC am 20 200 40d NOEC mortality 1.0 Slooff and Canton, 1983

Crustacea

Daphnia magna 24 h Y R DNOC am 8.0 25 250 21d NOEC reproduction 1.3 Kihn et al., 1989

Daphnia magna N R DNOC >99 14d NOEC reproduction 0.6 Luttik and Linders., 1990

Daphnia magna <24 h N R  DNOC am 19 200 21d NOEC reproduction 1.0 Slooff and Canton, 1983

Daphnia magna <24 h N R DNOC am 19 200 21d NOEC mortality 1.0 Slooff and Canton, 1983

Daphnia magna <24 h N R  DNOC am 7.8-8.2 19 200 16d NOEC growth 0.21 Deneer et al., 1988

Insecta

Culex pipiens 1st instar N R DNOC am 27 200 25d NOEC development 10.0 Slooff and Canton, 1983
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Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] ['C] [mg CaCO,L"] [mg.L"]

Culex pipiens 1st instar N R DNOC am 27 200 25d NOEC mortality 10.0 Slooff and Canton, 1983
Pisces
Pimephales promelas eggs, <24 h Y CF DNOC Iw 7.2 253 51 31-34d NOEC growth 0.18 5 Call et al., 1989
Poecilia reticulata 3-4w N R  DNOC am 23 200 28d NOEC mortality 1.0 Slooff and Canton, 1983
Poecilia reticulata 34w N R DNOC am 23 200 28d NOEC growth 1.0 Slooff and Canton, 1983
Oryzias latipes eggs N R DNOC am 23 200 40d NOEC mortality 0.1 Slooff and Canton, 1983
Oryzias latipes eggs N R  DNOC am 23 200 40d NOEC growth 1.0 Slooff and Canton, 1983
Oryzias latipes eggs N R DNOC am 23 200 40d NOEC hatching 1.0 Slooff and Canton, 1983
Amphibia
Xenopus laevis <2d N R DNOC am 20 200 100d NOEC mortality 0.32 Slooff and Canton, 1983
Xenopus laevis <2d N R DNOC am 20 200 100d NOEC growth 0.32 Slooff and Canton, 1983
Notes
1 Concentration of starting inhibition of glucose-assimilation.
2 TGK=NOEC
3 Growth based on chlorophyll-a concentration, measured at 24h and 96h.
4  Result based on nominal test concentrations.
5 Same result obtained for endpoints: mean length, mean wet weight, mean dry weight.

Table A5. 24. Chronic toxicity of aniline to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [[C]  [mg CaCO,L"] [mg.L"]
Bacteria
Pseudomonas putida N S am 7.0 25 81 16h TGK biomass 130 1 Bringmann and Kuhn, 1976, 1977, 1979, cited in
EC, 2004
Cyanobacteria
Microcystis aeruginosa N S am 7.0 27 55 8d TGK biomass 0.16 1 Bringmann, 1975, cited in EC, 2004
Algae
Selenastrum capricornutum N 4d NOEC biomass 2 Calamari et al., 1980, cited in EC, 2004
Scenedesmus subspicatus N S am 8 24 2d EbC10 biomass 22 Kiihn and Pattard, 1990, cited in EC, 2004
Scenedesmus subspicatus N S am 8 24 2d ErC10 growth rate 48 Kuhn and Pattard, 1990, cited in EC, 2004
Protozoa
Chilomonas paramaecium N S am 6.9 20 75 48h TGK biomass 250 1 Bringmann and Kiihn, 1980a, cited in EC, 2004
Entosiphon sulcatum N S am 6.9 25 75 72h TGK biomass 24 1 Bringmann, 1978, cited in EC, 2004
Uronema parduczi N S am 6.9 25 75 20h TGK biomass 91 1 Bringmann and Kiihn, 1980b, cited in EC, 2004
Crustacea
Daphnia magna Y F 20 21d NOEC reproduction 0.016 2 Hutton, 1989, cited in EC, 2004
Daphnia magna <24 h, IRCHA Y R am 8 25 21d NOEC 0.004 3 Kihn et al., 1988, cited in EC, 2004
Daphnia magna Y R 20 21d NOEC 0.024 Gerisch and Milazzo, 1988, cited in EC, 2004
Daphnia magna 24 14d NOEC 0.0208 Gerisch and Milazzo, 1988, cited in EC, 2004

Daphnia magna 24 14d NOEC 0.0102 Gerisch and Milazzo, 1988, cited in EC, 2004
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Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [[C]  [mg CaCO,L"] [mg.L"]
Pisces
Pimephales promelas embryos < 24 h Y F 32d NOEC growth, mortality 0.39 4 Russom and Broderius, 1991, cited in EC, 2004
Notes
1 TGK=toxic threshold concentration. Can be considered as NOEC.
2 Testwater was unfiltered fish tank water.
3 Actual concentrations not determined in test vessels but in additional vessel without food and highest treatment. Nominal NOEC was corrected for recovery rate in this additional vessel.
4 ELS-study.
Table A5. 25. Chronic toxicity of epichlorohydrin to freshwater organisms.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C] [mg CaCOs.L " [mg.L ]
Bacteria
Pseudomonas putida N Sc am 7.0 25 81 16 h NOEC growth inhibition 55 1 Bringmann and Kiihn, 1976
Cyanobacteria
Microcystis aeruginosa N Sc am 7.0 27 55 8d NOEC growth inhibition 6.0 1 Bringmann and Kiihn, 1978
Protozoa
Chilomonas paramaecium N Sc am 6.9 20 75 48h NOEC growth inhibition 29 1 Bringmann and Kiihn, 1981
Entosiphon sulcatum N Sc am 6.9 25 75 72h NOEC growth inhibition 35 1 Bringmann and Kiihn, 1980
Uronema parduczi N Sc am 6.9 25 75 20h NOEC growth inhibition 57 1 Bringmann and Kiihn, 1981
Algae
Pseudokirchneriella subcapitata Y Sc am 232 72h EC10 growth rate inhibition 10.7 2 INERIS, 2006
Scenedesmus quadricauda N Sc am 7.0 27 55 8d NOEC growth inhibition 5.4 1 Bringmann and Kiihn, 1980
Notes
1 NOEC set equal to TGK (Toxische Grenzkonzentration) or TT (toxicity threshold).
2  Species formerly known as Selenastrum capricornutum.
Table A5. 26. Chronic toxicity of 1,2-dibromoethane to freshwater organisms.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C]  [mg CaCOs.L"] [mg.L"]
Pisces
Oryzias latipes larvae Y CF 1,2-dibromoethane >99.0 nw 7.9 25+1 38.0-52.0 28d NOEC growth 5.81 1 Holcombe, 1994

Notes
1 Closed system.
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Table A5. 27. Chronic toxicity of ethinylestradiol to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Value Notes Reference

properties type compound water time endpoint

[%] [°C] [mg CaCOs.L "] [mg.L] [ng.L"]

Algae
Scenedesmus subspicatus EE2 72h EC10 biomass 0.054 54000 1 Kopf, 1995
Rotifera
Brachionus calyciflorus 20 h old N S EE2 am 75 25 72 h NOEC increase 5.1E-01 510000 2 Radix et al., 2002
Mollusca
Marisa cornuarietis adult N R EE2 tw 22+1 6m LOEC fecundity/mortality 1.0E-06 1 3 Schulte-Oehiman et al., 2004
Potamopyrgus antipodarum  adult N R EE2 >98 9w NOEC  mortality > 1.0E-04 =100 4 Jobling et al., 2004
Potamopyrgus antipodarum  adult N R EE2 >98 9w NOEC  growth = 1.0E-04 =100 4 Jobling et al., 2004
Potamopyrgus antipodarum  adult N R EE2 >98 9w NOEC  embryo production 5.0E-06 5 5 Jobling et al., 2004
Crustacea
Ceriodaphnia reticulata N S EE2 >98 nw 21-25 21d EC50 mortality > 0.500 6 Jaser et al., 2003
Sida crystallina N S EE2 >98 nw 21-25 21d EC50 mortality 3.0E-01 300000 6 Jaser et al., 2003
Daphnia magna EE2 21d NOEC  reproduction 10 10000000 7 Kopf, 1995
Insecta
Chironomus riparius eggs Y R EE2 dw 6.9-7.3 20 87.9 see note NOEC  weight (wet) 0.1 100000 8 Watts et al., 2003
Chironomus riparius eggs Y R EE2 dw 6.9-7.3 20 87.9 see note NOEC  moulting delay 0.1 100000 8 Watts et al., 2003
Pisces
Danio rerio adult Y R EE2 98 dtw 25-29 21d LOEC fertility 5.0E-05 50 9 Van den Belt et al., 2001
Danio rerio hatchling N R EE2 98 tw 7.8 24.0+1.5 350 120 h NOEC  hatching 1.0E-05 10 Versonnen and Janssen, 2004
Danio rerio juvenile N R EE2 98 tw 7.8 24.0£1.5 350 33d LC50 mortality > 1.0E-04 >100 Versonnen and Janssen, 2004
Danio rerio adult N R EE2 98 tw 7.8 24.0+1.5 350 14 d LC50 mortality > 1.0E-04 > 100 Versonnen and Janssen, 2004
Danio rerio embryo N R EE2 298 tw 3m NOEC  reproduction 1.0E-06 1.0 10  Van den Belt et al., 2003
Danio rerio adult Y CF EE2 rtw 28.5+0.5 210d NOEC  reproduction 5.0E-07 0.50 11 Nash et al., 2004
Danio rerio eggs Y CF EE2 98 life cycle EC50 reproduction 1.1E-06 1.1 12 Segner et al., 2003
Danio rerio eggs Y CF EE2 98 tw 7.6-8.1  25.6+0.35 42d NOEC reproduction > 3.0E-06 23.0 13  Fenske et al., 2005
Danio rerio eggs Y CF EE2 98 tw 7.6-8.1  25.6+0.35 118 d EC100 reproduction 3.0E-06 3.0 14 Fenske et al.,, 2005
Danio rerio juvenile & adult EE2 98 28d LC50 mortality ~0.0001 8 15 Wenzel et al., 2001
Danio rerio eggs (F1) Y CF EE2 98 tw 7.6-86  26.0+0.5 42-78 d NOEC  mortality 1.1E-06 1.1 16 Wenzel et al., 2001
Danio rerio eggs (F1) Y CF EE2 98 tw 7.6-86  26.0+0.5 42-78 d NOEC  growth (length) 3.0E-07 0.3 17 Wenzel et al., 2001
Danio rerio eggs (F1) Y CF EE2 98 tw 7.6-86  26.0+0.5 155d NOEC  egg production 3.0E-07 0.3 18  Wenzel et al., 2001
Danio rerio eggs (F1) Y CF EE2 98 tw 7.6-8.6  26.0+0.5 155d NOEC no. of fertilised eggs 3.0E-07 0.3 19  Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-8.3 2550.7 35d (174 d) NOEC  mortality > 2.0E-06 220 20  Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-8.3  25.50.7 35d (174 d) NOEC  growth (length) 3.0E-07 0.3 20  Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-8.3  25.5+0.7 75d (214 d) NOEC  growth (length) 3.0E-07 0.3 21 Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-83  25.5+0.7 91-142 d (230-281 d) NOEC  time to maturation 3.0E-07 0.3 22 Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-8.3 255%0.7 141 d (280 d) NOEC  egg production 3.0E-07 0.3 23  Wenzel et al., 2001
Danio rerio eggs (F2) Y CF EE2 98 tw 7.3-8.3  2550.7 141 d (280 d) NOEC no. of fertilised eggs 3.0E-07 0.3 24 Wenzel et al., 2001
Danio rerio 2d N R EE2 98 dtw  7.0-7.6 27-29 60 d NOEC  hatching 1.0E-06 1.0 25  Hill and Janz, 2003
Danio rerio 1 d post hatch N CF EE2 fw 7-8 2612 60 d NOEC intersex < 1.0E-05 <10 26 Orn etal., 2006
Danio rerio 1 d post hatch N CF EE2 fw 7-8 262 60 d LC100  mortality 1.0E-04 100 27  Ornetal., 2006
Oncorhynchus mykiss adult Y CF EE2 nw  8.10£0.3 12 2m LOEC  reproduction 1.0E-05 10 28  Schultz et al., 2003
Oryzias latipes 2-5d R EE2 98 dtw 7.4-7.8 252 80-100 +4m NOEC  reproduction 2.0E-06 2.0 29  Balch etal., 2004
Oryzias latipes adult Y CF EE2 100 dtw 2441 21d NOEC fecundity 2.6E-04 261 30  Sekietal., 2002
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Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Value Notes Reference

properties type compound water time endpoint

[%] ['C] _ [mgCaCOsL] [mg.L"] [ng.L"]

Oryzias latipes hatchling N R EE2 98 dtw 8.1 . 2m NOEC  egg production 1.0E-05 10 Scholz and Gutzeit, 2000
Oryzias latipes adult N R EE2 rss 6.6 25-27 82.5 14d NOEC  reproduction = 5.0E-06 250 31 Tilton et al., 2005
Oryzias latipes 1 d post hatch N CF EE2 fw 7-8 2642 60d NOEC intersex 1.0E-05 10 32 Ornetal., 2006
Pimephales promelas embryo Y CF EE2 100 dtw 25+1 =40 305d NOEC  overall 1.0E-06 1.0 33 Lange etal., 2001
Pimephales promelas eggs Y F EE2 98 dtw 8.01+0.15 24.2+0.73 150 d NOEC fertility 1.6E-07 0.16 34  Parrot and Blunt, 2005
Pimephales promelas adult Y CF EE2 298 tw 7.5-8.2 15-25 213 21d NOEC fertility 3.0E-06 3.0 35  Pawlowski et al., 2004
Pimephales promelas adult N CF EE2 =98 25 21d NOEC  mortality = 1.0E-04 =100 4 Jobling et al., 2004
Pimephales promelas adult N CF EE2 =98 25 21d NOEC  egg production <0.1E-07 <01 36  Jobling et al., 2004
Poecilia reticulata juvenile Y CF EE2 108 d NOEC  reproduction 4.4E-05 44 37  Kiristensen et al., 2005
Poecilia reticulata juv. <1 wk Y CF EE2 7.0+0.3 22.8 108 d NOEC  growth/coloration 4.4E-05 44 38 Nielsen and Baatrup, 2006
Amphibia
Xenopus tropicalis larvae Y R EE2 dw+tw 26+0.2 ~42d NOEC  survival, growth = 1.9E-02 = 19000 39  Petterson et al., 2006
Xenopus tropicalis juvenile, 1 mo Y R EE2 dw+tw 26+0.2 ~42d NOEC  sexratio < 3.0E-04 <300 40  Petterson et al., 2006
Xenopus tropicalis adult, 9 mo Y R EE2 dw+tw 26+0.2 ~42 d NOEC  survival, growth = 1.9E-02 = 19000 41 Petterson et al., 2006
Xenopus tropicalis adult, 9 mo Y R EE2 dw+tw 26+0.2 ~42 d NOEC  sexratio < 3.0E-04 < 300 41 Petterson et al., 2006

Notes

1

Test performed according to DIN 38412 Teil 9.

2 Stock solution concentrations were measured. NOEC was based on population increase rate and recalculated from a value of 1.72 uM.L™.

3 A NOEC could not be determined from this study. Endpoint was similar for mortality and fecundity. At 1 ng.L'1 a statistically significant reduction in fecundity was observed, when compared to the control. Furthermore, mortality was also significantly
higher and none of the snails survived the termination of the spawning season. This was also observed at the highest test concentration, but not at the intermediate concentrations: therefore, observed effects were not dose related.

4 Several test conditions not reported; no effects observed at highest test concentration, NOEC could thus not be established.

4 Several test conditions not reported; no effects observed at highest test concentration, NOEC could thus not be established.

5 Several test conditions not reported; a significant stimulation of embryo number was observed; since the consequences of the stimulation of embryo number at the population level was unknown (e.g. hatching or fitness of F1 animals) the NOEC for
stimulation is not used for ERL derivation.

6  Concentrations measured in stock solutions. Endpoint based on mortality of the hatchlings.

7  Test performed according to OECD 202

8  Solvent: 0.5% ethanol; duration of exposure not reported, but all aquatic stages from egg to pupa were exposed.

9  Measured concentrations were 99+11% after renewals and 76+14% prior to next renewal. Results (male fertilisation) based on nominal concentrations.The LOEC was based on the % males with postexposure fertilisation >70% compared to a
reference value, which was the % nonexposed males with fertilisation above 70% during preexposure breeding. This % dropped from 80-100% in the control to 0% at 5 ng.L™ although no significance indications were given. TSI (testis somatic index)
showed a significant decrease at 10 ng.L'1. Based on both results, the LOEC was determined to be 5 ng.L'1.

10 Based on female reproductive succes.

11 Measured concentrations were 90-100% of nominal. Test concentrations: 0.5, 5 and 50 ng.L'1. At the LOEC of 5 ng.L'1, complete reproductive failure was observed (no viable eggs), which can be considerd as an EC100. Therefore, EE2 seems to
have a steep dose-effect relationship on reproduction of the F1 in a multi-life-cycle-test with Danio rerio.

12 Reproduction measured as fertilisation succes; test lasted from egg to sexual maturation (approximately 90-120 d for Danio rerio); four concentrations tested. Test characteristics not reported.

13 Only one concentration tested; 5% effect: not significant; exposure 0-42 d post fertilisation; reproduction measured as fertlisation succes and fecudity; acetone used as carrier at 3 nL.L™", not tested in solvent control because of low level.

14 Only one concentration tested; spawning was completey inhibited; exposure was from 0 to 118 d post fertilisation; reproduction could not be measured because of complete inhibition; acetone used as carrier at 3 nL.L™", not tested in solvent control
because of low level.

15 Performed as a range-finding test for a chronic study. LC50 value reported as 'approximately'. Test conditions not reported, therefore test results will not be used in ERL derivation.

16 Measured concentrations between 80-120% of nominal, but s.d. at lower concentrations relatively high (54-88%). Average measured concentrations were used. Endpoint is survival rate in the period between 42 and 78 d post fertilisation.

17 Measured concentrations between 80-120% of nominal, but s.d. at lower concentrations relatively high (54-88%). Average measured concentrations were used. Endpoint is pseudo specific growth determined as individual animal length at day 78
over mean length per vessel at 42 d post fertilisation.

18 Measured concentrations between 80-120% of nominal, but s.d. at lower concentrations relatively high (54-88%). Average measured concentrations were used. Endpoint is total no. of eggs per female per day.

19 Measured concentrations between 80-120% of nominal, but s.d. at lower concentrations relatively high (54-88%). Average measured concentrations were used. Endpoint is total no. of fertilised eggs per female per day. Same result was obtained for
fertilisation capacity, which is percentage of fertilised eggs per female per test vessel per day.

20 Average measured concentrations were used; ELS test performed with eggs from animals that had been exposed for a complete life cycle (results from F1 generation by Schéfers et al. (2006) and Wenzel et al. (2001) also in this table).

21 Average measured concentrations were used; Test performed with eggs from animals that had been exposed for a complete life cycle (results from F1 generation by Schéfers et al. (2006) and Wenzel et al.(2001) also in this table).

22 Average measured concentrations were used; Test performed with eggs from animals that had been exposed for a complete life cycle (results from F1 generation by Schafers et al. (2006) and Wenzel et al..(2001) also in this table). Endpoint
measured as time to first spawning.

23 Average measured concentrations were used; test performed with eggs from animals that had been exposed for a complete life cycle (results from F1 generation by Schéfers et al. (2006) and Wenzel et al. (2001) also in this table); endpoint is total
no. of eggs per female per day.

24 Average measured concentrations were used; test performed with eggs from animals that had been exposed for a complete life cycle (results from F1 generation by Schéfers et al. (2006) and Wenzel et al. (2001) also in this table). Endpoint is total

no. of fertilised eggs per female per day. Same result was obtained for fertilisation capacity, which is percentage of fertilised eggs per female per test vessel per day.
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25
26
27
28
29
30
31

32
33
34
35
36
37
38
39

40
41

A similar NOEC was observed for the percentage viable eggs.

Al fish were female at end of exposure period, against 33%dJ and 67% in control; solvent concentration not reported.

Solvent concentration not reported.

Measured concentrations were 60-90% at 1000 ng.L'W, 120-140% at 100 ng.L’1 and 100-118% at 10 ng.L'W. Results expressed on nominal basis.

Based on fertilisation succes of eggs produced by exposed females

Results are expressed based on average measured concentrations.

Test medium was reconstituted saline solution (1.6%.); NOEC can not be established since next higher test concentration showing significant effect is factor of 100 higher (500 ng.L™); reproduction measured as fecundity, %fertilisation, %hatching.
Test can not be considered a full chronic test.

Only two concentrations tested; at 100 ng.L-1 treatment significant sex ratio shift (88%%, 10%d and 2% intersex as opposed to control: 56%J and 54%%). NOEC not used in ERL derivation since only 2 conc.'s were tested, difference between
‘NOEC’ and LOEC is a factor of 10; solvent concentration not reported.

Measured concentrations were 58-84% of nominal. Results were based on nominal concentrations.Due to the setup of the experiment, there was an unavoidable bias in starting the F1 early-life stage studies. Therefore, caution should be applied in
interpreting the biological relevance of the statistical evaluation (NOEC < 0.2 ng.L'ﬂ) relating to the F1 growth data. Taken as a whole, it was therefore considered that for all endpoints monitored, the overall biologically derived NOEC was 1 ng.L'1.
Lowest test concentrations (0.32 and 0.96 ng.L™") were below the LOD (0.74-1.5 ng.L™") and were therefore reported nominally. The LOEC of 0.32 ng.L™" showed approximately 15-18% effect. According to the TGD, in this case a NOEC can be
calculated by dividing the LOEC by 2, resulting in a NOEC of 0.16 ng.L™

Temperature was gradually increased during experiment. Measured concentrations were 68-81% of nominal (at 1 and 10 ng.L'1), no measured concentrations at NOEC were presented. Effects were expressed on nominal concentrations.

Several test conditions not reported; a significant stimulation egg production was observed at the lowest (and next higher) test concentration. Egg production decreased at higher concentrations until complete cessation at 100 ng.L-1.

NOEC based on the ability of exposed males to compete with control males for siring juveniles. The LOEC resulted into an almost total elimination of reproduction with only 1 of 17 exposed males fathering offspring in competition with unexposed
males.

NOEC expresses both a significant stimulation of weight, sign. decrease of sex ratio as well as a sign. decrease in mating-enhancing orange coloration. Acetone used as solvent at 76 pI.L'1.

Same result obtained for endpoint ‘time to comlete metamorphosis’; ethanol used as solvent at 0.001%.

Animals exposed from 4-5 after hatching till methamorphosis completed (~42 d); after methamorphosis (ethanol used as solvent at 0.001%), then 1 month in clean water.

Animals exposed from 4-5 after hatching till methamorphosis completed (~42 d); after methamorphosis (ethanol used as solvent at 0.001%), then 9 months in clean water.

Table A5. 28. Chronic toxicity of methyl bromide to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°’C]  [mg CaCOsL"] [mg.L"]
Pisces
Oryzias latipes freshly fert eggs; <6 h Y R methyl bromide >99.9 am 3m NOEC growth 0.32 1,2 Wester etal., 1988
Poecilia reticulata 34w Y R methyl bromide >99.9 am 1m NOEC 0.1 1,3 Wester et al., 1988
Notes

1
2
3

Closed system; DMSO used as solvent
actual conc. 59-89% (t=0 h) and 50-88% (t=48 h), not clear if the NOEC is based on nominal or actual concentrations.
actual conc. 75-78% (t=0 h) and 47- 56% (=48 h), not clear if the NOEC is based on nominal or actual concentrations.
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Table A5. 29. Chronic toxicity of 6PPD to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°’C]__ [mg CaCOs.L] [mg.L"]

Algae
Pseudokirchneriella subcapitata 20000 cells/ml N S Santoflex 13 am 7.8-8.9 2441 96h EC10 growth 0.22 1 EG&G Bionomics, 1978
Pisces
Pimephales promelas 1.3 g9;40.1 mm IF  Santoflex 13 ww 7.7-7.9 2242 250 28d NOEC mortality 0.024 2 Thompson et al., 1979
Notes

1  Species formerly known (and tested as) Selenastrum capricornutum. EC10 obtained by fitting a logistic dose-response relationship through original data. Acetone was used as a carrier (max. 0.05 ml per 125 ml flask); solvent control included which

revealed no significant effect; test performed in triplicate; continuous illumination. Same result obtained for endpoint chlorphyill.
2 NOEC derived from original study report. Result based on mean measured concentrations. Dissolved oxygen varied from 8.0 mg.L”" to 6.3 mg.L™".

Table A5. 30. Chronic toxicity of 3,3'-dichlorobenzidine to freshwater organisms.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [’C]  [mg CaCOsL] [mg.L"]
Algae
Scenedesmus subspicatus Y S 72h NOEC biomass 0.32 ECB, 2000a
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Table A5. 31. Chronic toxicity of DNOC to marine organisms

Species Species A Test Test Purity  Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [l [%o] [mg.L"]

Bacteria
Vibrio fischeri N S DNOC > 08 am 75 27 35 22h EC10 bioluminescence 0.039 Radix et al., 1999
Table A5. 32. Chronic toxicity of ethinylestradiol to marine organisms
Species Species A Test Test Purity  Test pH T Salinity Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [ [%o] [mg.L]

Crustacea
Acartia tonsa egg N R EE2 >98 am - 20 18 120h EC10 development 4.60E-02 1 Andersen et al., 2001
Tisbe battagliai 24 h old N R EE2 nw  7.11-8.42 19.4-21.0 +35 21d NOEC reproduction 20.1 Hutchinson et al., 1999
Tisbe battagliai <24h R R EE2 nw 7.11-8.42 2041 21d NOEC survival 20.1 Pounds et al. 2002
Tisbe battagliai <24h R R EE2 nw  7.11-842 201 21d NOEC reproduction 20.1 Pounds et al. 2002
Pisces
Cyprinodon variegatus juvenile Y CF EE2 nw 7.8-8.0 25.6-28.7 20-21 max. 59 d NOEC reproduction 2.00E-05 2  Zillioux et al., 2001
Cyprinodon variegatus juvenile Y CF EE2 nw 7.8-8.0 25.6-28.7  20-21 max. 59 d NOEC hatching 2.00E-05 2 Zillioux et al., 2001
Cyprinodon variegatus juvenile Y CF EE2 nw 7.8-8.0 25.6-28.7 20-21 max. 59 d NOEC survival 2.00E-04 2 Zillioux et al., 2001
Ptomatoschistus minutus juvenile N EE2 nw 7.9-82 45-105 75m NOEC growth < 6.0E-06 3 Robinson et al., 2003
Notes

1 Salinity was reported for the culture medium only
2  Atthe lowest concentrations, stock solutions were analysed.
3 Only one (nominal) concentration tested, which had significant effect on male weight and length.
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Table A5. 33.Toxicity of DNOC to aquatic organims: rejected data.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C] [mg CaCO3/l] [mg/l]
Bacteria
Escherichia coli ATCC 11775 101
Crustacea
Daphnia magna <72h 22 24 h EC50 immobility 3.5-10 Devillers et al., 1985
Pisces
Brachydanio rerio 22 24 h LC50 1-3.5 Devillers et al., 1985
Cyprinus carpio fertilised eggs N R DNOC tech am (ISO) 6.9 245 250 13d NOEC  mortality, growth <0.25 Ghillebaert et al., 1995
Cyprinus carpio fertilised eggs N R DNOC tech am (ISO) 6.9 245 250 13d NOEC  growth > 0.25 Ghillebaert et al., 1995
Cyprinus carpio fertilised eggs N R DNOC tech am (ISO) 78 245 250 13d NOEC  mortality 1.0 Ghillebaert et al., 1995
Cyprinus carpio fertilised eggs N R DNOC tech am (ISO) 79 245 250 13d NOEC  growth 0.50 Ghillebaert et al., 1995
Cyprinus carpio fertilised eggs N R DNOC tech am (ISO) 9.0 245 250 13d NOEC  mortality, growth =2 Ghillebaert et al., 1995
Notes
1 No testmethods described.
Table A5. 34.Toxicity of aniline to aquatic organims: rejected data.
Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C]  [mg CaCO3/l] [mg/I]
Bacteria
activated sludge N 0.167 h EC50 respiration 2500 Mihara et al., 1991, cited in EC, 2004
activated sludge N 2 h EC50 nitrification 7 Bayer AG, 2000c, cited in EC, 2004
activated sludge N 2 h NOEC nitrification 2 Bayer AG, 2000c, cited in EC, 2004
Pisces
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 50 4 d mortality LC50 10.4 1,2 Birge et al., 1979, cited in EC, 2004
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 50 8 d mortality LC50 5.2 1,2 Birge et al., 1979, cited in EC, 2004
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 50 4 d mortality NOEC 0.045 1,2,3 Birge et al., 1979, cited in EC, 2004
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 200 4 d mortality LC50 8.4 1,2 Birge et al., 1979, cited in EC, 2004
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 200 8 d mortality LC50 4.4 1,2 Birge et al., 1979, cited in EC, 2004
Micropterus salmoides eggs 1-2 h after spawning Y F 7.3-8.1 19-24 200 4 d mortality NOEC 0.051 1,2,3 Birge et al., 1979, cited in EC, 2004
mortality, hatching,
Danio rerio fertilised eggs, 1 d after spawning Y R 7.3-8.1 19-24 200 28 d growth NOEC 1.8 4 van Leeuwen et al., 1990, cited in EC, 2004
Danio rerio fertilised eggs, 1 d after spawning Y R 7.3-8.1 19-24 200 28 d mortality NOLC 5.6 4,5 van Leeuwen et al., 1990, cited in EC, 2004
Notes
1 Embryo-larval test.
2 The effect concentrations for Micropterus salmoides were derived from a study of Birge et al. (1979). Effect concentrations found by birge and Black are usually very low compared to effect values found by other authors. Therefore, it was

decided by the EU Member States not to use these data for M. salmoides if other valid fish ELS tests are vailable. Since this is the case, this study is rejected for PNECaqua derivation.

NOEC was rough estimate.

3
4 NOEC and NOLC based on nominal concentrations. Data were not used for RA, because not enough data on actual concentrations were supplied.
5 NOLC = no observed lethal concentration. In this semi-static study actual concentrations were analysed before and after renewal of the test solution. It was found that the measured aniline concentrations were far below the nominal

concentrations.




RIVM report 601782003 Page 185 of 230

Table A5. 35.Toxicity of epichlorohydrin to aquatic organims: rejected data.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°C] __ [mg CaCO3/l] [mg/l]

Bacteria
Salmonella typhimurium strain TA104 prl N Sc am 37 4 h NOEC  luminescence 2512 9 Verschaeve et al., 1999
Algae
Scenedesmus vacuolatus 2 h EC50 photosystem I 1277 Niederer (2002) in Harder 2002
Crustacea
Daphnia magna <24 h, 0.315-0.630 mm N S tw 7.6-7.7 20-22 286 24 h EC50 immobility 30 Bringmann and Kiihn, 1977
Daphnia magna <24 h, 0.315-0.630 mm N S tw 7.6-7.7 20-22 286 24 h EC0/100 immobility 20/44 Bringmann and Kihn, 1977
Daphnia magna <24 h, Strauss, IRCHA N S am 8.0+0.2 20-22 250 24 h EC50 immobility 40 Bringmann and Kiihn, 1982
Daphnia magna <24 h, Strauss, IRCHA N S am 8.0+0.2 20-22 250 24 h ECO immobility 30 Bringmann and Kiihn, 1982
Daphnia magna <24 h, Strauss, IRCHA N S am 8.0+0.2 20-22 250 24 h EC 100 immobility 53 Bringmann and Kiihn, 1982
Daphnia magna N S rg Iw 7.7-8.3 20-22 157 24 h LC50 mortality 33.4 Gersich et al., 1986
Daphnia magna N S rg Iw 7.7-8.3 20-22 157 48 h LC50 mortality 28.9 Gersich et al., 1986
Daphnia magna N S rg Iw 7.7-8.3 20-22 157 48 h LC50 mortality 22.6 Gersich et al., 1986
Daphnia magna N S rg Iw 7.7-8.3 20-22 157 48 h LC50 mortality 21.0 Gersich et al., 1986
Pisces
Brachydanio rerio N S 7.5 20 96 h LC50 mortality 30.5 1 Wellens, 1982
Brachydanio rerio N S 7.5 20 96 h LCO 26 1 Wellens, 1982
Cyprinodon variegatus N S 96 h LC50 mortality 11.8 5,6 Citation in Dawson et al., 1977
Lepomis macrochirus 33-75 mm N S nw 7.6-7.9 23 55 24 h LC50 mortality ca. 42 2,3 Dawson et al, 1977
Lepomis macrochirus 33-75 mm N S nw 7.6-7.9 23 55 48 h LC50 mortality 37-42 2,3 Dawson et al, 1977
Lepomis macrochirus 33-75 mm N S nw 7.6-7.9 23 55 72 h LC50 mortality 37-42 2,3 Dawson et al, 1977
Lepomis macrochirus 33-75 mm N S nw 7.6-7.9 23 55 96 h LC50 mortality 35 2 Dawson et al, 1977
Leuciscus idus melanotus N S 20 48 h LC50 mortality 24 Juhnke and Ludemann, 1978
Leuciscus idus melanotus N S 20 48 h LCO mortality 12 Juhnke and Lidemann, 1978
Leuciscus idus melanotus N S 20 48 h LC100  mortality 35 Juhnke and Ludemann, 1978
Menidia beryllina 40-100 mm, wild fish N S w 7.6-7.9 20 96 h LC50 mortality 18 7,8 Dawson et al, 1975/77
Pimephales promelas fry (10-15 d) N Sc rg Iw 7.2-85 21-23 96-125 96 h LC50 mortality 12.7 4 Mayes et al.,1983
Pimephales promelas juvenile (30-35 d) N Sc rg Iw 7.2-85 21-23 96-125 96 h LC50 mortality 10.6 4 Mayes et al.,1983
Pimephales promelas subadult (65-94 d) N Sc rg Iw 7.2-85 21-23 96-125 96 h LC50 mortality 13.2 4 Mayes et al.,1983
Notes
1 No aeration.
2 Test medium: potable well water; aeration after 24 h when required.
3 Estimated from data in the publication.
4 Oxygen saturation below 40% during test.
5 TLm is used as LC50.
6 Toxicity value is citation of information from Dow Chemical Company.
7 Salinity (specific gravity) 1.018.
8 Continuous aeration required.
9 Non-toxic in range 4-512 mg/I.
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Table A5. 36.Toxicity of 1,2-dibromoethane to aquatic organims: rejected data.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°C] [mg CaCO3/l] [mg/l]

Coelenterata
Hydra oligactis pre-exposed ad,14 d, 5 mg/L R am 24 h mortality LC50 294 1, 2 Herring et al., 1988
Hydra oligactis pre-exposed ad,14 d, 5 mg/L R am 48 h mortality LC50 280 1, 2 Herring et al., 1988
Hydra oligactis pre-exposed ad,14 d, 5 mg/L R am 72 h mortality LC50 217 1, 2 Herring et al., 1988
Notes
1 1,2-Dibromoethane dissolved in acetone.
2 Endpoints not used since adults were pre-exposed to 1, 2-dibromoethane and response data are not monotonically increasing with concentration.

Table A5. 37.Toxicity of methyl bromide to aquatic organims: rejected data.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference
properties type compound water time endpoint
[%] [°C]  [mg CaCO3/l] [mg/l]
Crustacea
>
Daphnia magna <1d y R 99.9 am 7.7£0.5 19+1 209 12d LC50 mortality 2.0 1 Canton et al., 1980
Pisces
Cyprinus carpio 5-7 months y F tw 22 2d LC50 mortality 17 2 Segers et al., 1984
Lepomis macrochirus 33-75 mm y tg nw 7.6-7.9 23 55 96 h LC50 mortality 12 3 Dawson et al, 1975/77
Menidia beryllina 40-100 mm R methyl bromide tg am 76-7.9 20 55 96 h mortality LC50 11 4 Dawson et al, 1975/77
Notes
1 Closed system, renewal once per 2-3 days; hardness calculated based on Ca2+ and Mg2+ ions; not acceptable, test duration 12 d.
2 Exposure 4 h, exp. 2 d, ethanol solvent; results not reliable: open system, exposure of 8-12 animals per concentration, after 4 h the concentration was measured and found to be 15%. Results were corrected for this measurement.
3 Open system, chemical loss by evaporation; concentration expressed as ml.l-1, recalculated assuming a density of 1.732 g/ml; not reliable: open system, no measurements.
4 Aerated, but not during the first 24 hours; concentration expressed as ml.I-1, recalculated assuming a density of 1.732 g/ml; not reliable: open system, no measurements.

Table A5. 38.Toxicity of 6PPD to aquatic organims: rejected data.

Species Species A Test Test Purity Test pH T Hardness Exp. Criterion Test Value Notes Reference

properties type compound water time endpoint

[%] [°C] [mg CaCO3/l] [mg/1]

Crustacea
Daphnia magna <24 h N SC 6PPD >95 ww 7.6-8.3 22 218-274 48 h EC50 immobilisation >1.0 1 EPA, 2003; ECB, 2000
Daphnia magna unfed N S 6PPD 48 h EC50 immobilisation 0.79 2 ECB, 2000
Daphnia magna fed N S 6PPD 48 h EC50 immobilisation 1.3 3 ECB, 2000
Daphnia magna <24 h N SC 6PPD >95 ww 7.7-8.4 20 <250 48 h EC50 immobilisation 0.82 4 EPA, 2003; ECB, 2000b
Daphnia magna <24 h N SC 6PPD >95 ww 7.6-8.3 22 218-274 48 h EC50 immobilisation 0.51 5 EPA, 2003; ECB, 2000b
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Species Species A Test Test Purity Test pH Exp. Criterion Test Value Notes Reference
properties type compound time endpoint
[%] [mg/l]

Insecta

Chironomus tentans larvae, 10-14 d N 48 h EC50 0.99 6 ECB, 2000

Pisces

Brachydanio rerio N S 6PPD tech g 96 h LCO mortality 5 7 ECB, 2000

Lepomis macrochirus 3.8cm N SC 6PPD >95 6.7-7.2 22 24 h LC50 mortality 0.65 8 EPA, 2003; ECB, 2000
Lepomis macrochirus 3.8cm N SC 6 PPD >95 6.7-7.2 22 48 h LC50 mortality 0.45 8 EPA, 2003; ECB, 2000
Lepomis macrochirus 3.8cm N SC 6 PPD >95 6.7-7.2 22 96 h LC50 mortality 0.40 9 EPA, 2003; ECB, 2000
Oncorhynchus mykiss 3.7cm N SC 6 PPD >95 6.8-7.0 12 24 h LC50 mortality 0.28 10 EPA, 2003; ECB, 2000
Oncorhynchus mykiss 3.7cm N SC 6 PPD >95 6.8-7.0 12 48 h LC50 mortality 0.18 10 EPA, 2003; ECB, 2000
Oncorhynchus mykiss 3.7cm N SC 6 PPD >95 6.8-7.0 12 96 h LC50 mortality 0.14 11 EPA, 2003; ECB, 2000

Notes

S22 OCONOURNWN =

- O

Study summary from EPA report used as a source. Acetone used as carrier, solvent control included; Daphnids were exposed to test solution that had been spiked 24 h earlier with 6PPD; dissolved oxygen 6.4-8.5 mg/I.
Rejected since only a very short summary was available. Acetone used as carrier; confidence interval EC50=0.7-0.91 mg/l; Daphnids not fed, result for fed animals is also reported.
Rejected since only a very short summary was available. Acetone used as carrier; Daphnids fed during experiment, result for unfed animals is also reported.
Study summary from EPA report used as a source. Acetone used as carrier; solvent control included; 16:8 h light:dark; confidence interval EC50=0.71-0.94 mg/I.
Study summary from EPA report used as a source. Acetone used as carrier, solvent control included; Daphnids were exposed immediately after spiking the test solution with 6PPD; dissolved oxygen 6.4-8.5 mgl/l.
Rejected since only a very short summary was available. Confidence interval EC50=0.6-1.25 mgl/I.

LC100 was 100 mg/l. Powdered testsubstance was dispersed in water.
Rejected since dissolved oxygen was 2% of saturation at end of test. Acetone used as carrier; solvent control included.

Rejected since dissolved oxygen was 2% of saturation at end of test. Acetone used as carrier; solvent control included;confidence interval 96 hLC50=0.32-0.5 mg/l.
Rejected since dissolved oxygen was 26% of saturation at end of test. Acetone used as carrier; solvent control included.

Rejected since dissolved oxygen was 26% of saturation at end of test. Acetone used as carrier; solvent control included; confidence interval 96 h LC50=0.12-0.16 mg/l.
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Appendix 6 Information on terrestrial toxicity
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Legend

Species

Species properties
Soil type

A

Purity

pH
o.m.

Clay
T
Exp. time

Criterion

Test endpoint

Result test soil

Result standard soil

Notes
Reference

organism used in the test.

age, size, weight or life stage.

USDA classification given, if available. Also: artificial soil or other
description if necessary.

Y = test substance analyzed in test soil.

N = test substance not analyzed in test soil.

field empty = no data.

purity of the test compound:

%active ingredient, ag = analytical grade, lg= laboratory grade, pa = pro
analysis, rg = reagent grade, tg = technical grade.

pH of the test soil.

organic matter content of the soil, used to recalculated the test result in
test soil to a value expressed in Dutch standard soil (10% o.m.).
%clay of the test soil.

temperature employed during the test.

Exposure time:

h = hours, d = days, w = weeks, m = months, min. = minutes.

EC50 = lowest short term test result showing 50% mortality;

LC50 = lowest short term test result showing 50% effect;

NOEC = no observed effect concentration;

LOEC = lowest observed effect concentration;

ECx = effect concentration causing x% effect.

the biological parameter investigated.

the value expressing the result of the study (NOEC, EC10, etc.) as
obtained in the experiment (or recalculated by the assessor, which is
then mentioned in a note to the table), expressed in dry weight soil.
the value expressing the result of the study (NOEC, EC10, etc.) as
recalcuated to dry weight Dutch standard soil, containing 10% organic
matter.

remarks to the summarised test result.

source of the study.
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Table A6. 1. Acute toxicity of pentaBDE to soil organisms.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [C] [mgkgew']  mMg.kgaw']

Annelida

Eisenia fetida artificial Y 6.6-7.6=>7.7-87 10 20 20 14d NOEC mortality > 456 > 456 1 EC, 2001

Notes

1 Composition of test compound was 0.23%triBDPE, 36.02% tetraBDPE, 55.1% pentaBDPE and 8.58% hexaBDPE; same result obtained for the endpoint growth (weight); result expressed as mean actual concentration.

Table A6. 2. Acute toxicity of DNOC to soil organisms.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] _[°C] [mg.kgew']  [Mg.kGew']
Oligochaeta
Allolobophora chlorotica  ad, 0.24-0.3 g sand N ~7 2 5 15 7d LC50 mortality 13 65 Fayolle, 1979
Eisenia fetida ad, >2mo artificial soil N WP 7 10.5 5 22 28d LC50 mortality 21 20 1 Heimbach, 1984
Notes
1  Test compound added as wettable powder, containing 40% active ingredient; LC50 expressed as a.i.
Table A6. 3. Acute toxicity of aniline to soil organisms.
Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [C] [Mmg.kgew ] [mg-kgaw]
Macrophyta
Latuca sativa Y 1.8 14d EC50 growth 33 183.3 1 Hulzebos et al., 1993, cited in EC, 2004
Latuca sativa Y 1.4 14d EC50 growth 56 400.0 1 Hulzebos et al., 1993, cited in EC, 2004
Notes

1  Effect concentrations are based on nominal concentrations. Actual concentrations dropped to <30% after 14 days.
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Table A6. 4. Acute toxicity of methy Ibromide to soil organisms.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age. sex) [%] [%]  [%] [C] [mgkge']  [Mg.kgay"]
Macrophyta
Abutilon theophrasti seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 8.3 8.6 Zhang et al., 1997
Amaranthus retroflexus seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 24 2.5 Zhang et al., 1997
Brassica kaber seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 7.9 8.2 Zhang et al., 1997
Chenopodium album seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 4.7 4.9 Zhang et al., 1997
Cyperus rotundus seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 11.6 121 Zhang et al., 1997
Cyperus esculentus seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 6.4 6.7 Zhang et al., 1997
Lolium multiflorum seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 6.8 71 Zhang et al., 1997
Portulaca oleracea seeds/tubers loamy sand 6.2 9.6 4 25 2d EC50 germination 15.3 15.9 Zhang et al., 1997
Table A6. 5. Chronic toxicity of pentaBDE to soil organisms.
Species Species Soil A Purity pH om. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] (%] (%] [C] [mgkgew’]  [mg.kgoy]
Macrophyta
Allium cepa seed artifical,sand Y 75 2.9 8 21d NOEC emergence > 1000 > 3448 1,2 EC, 2001
Cucumis sativa seed artifical,sand Y 7.5 29 8 21d NOEC emergence > 1000 > 3448 1,2 EC, 2001
Glycine max seed artifical,sand Y 75 2.9 8 21d NOEC emergence > 1000 > 3448 1,2 EC, 2001
Lolium perenne seed artifical,sand Y 7.5 29 8 21d NOEC emergence > 1000 > 3448 1,2 EC, 2001
Lycopersicon esculentum  seed artifical,sand Y 75 29 8 21d NOEC emergence 125 431 1,2 EC, 2001
Zea mays seed artifical,sand Y 7.5 2.9 8 21d EC5 emergence 16 55.2 1,3 EC, 2001

Notes

1 Same result was found for endpoints growth and condition; composition of test compound was 0.23%triBDPE, 36.02% tetraBDPE, 55.1% pentaBDPE and 8.58% hexaBDPE.

2 NOEC based on nominal concentrations.

3 EC5is considered as NOEC in the EU-RAR, NOEC on basis of nominal concentrations.

Table A6. 6. Chronic toxicity of benzo[b]fluoranthene to soil organisms.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soll stand. soil
(age, sex) [%] [%] %] _[C] [mg-kgaw']  [mMg Kgau']
Collembola
Folsomia fimetaria 23-26d sandy loam 6.2 2.7 13 20 21d LC50 mortality > 360 > 1333 1 Sverdrup et al., 2002, cited in EC, 2006
Folsomia fimetaria 23-26d sandy loam 6.2 2.7 13 20 21d EC10 reproduction > 360 > 1333 1 Sverdrup et al., 2002, cited in EC, 2006

Notes

1 12:12 h photoperiod under lighting of about 400-888 lux; values given are based on initial measured concentrations.

Page 192 of 230




RIVM report 601782003

Page 193 of 230

Table A6. 7. Chronic toxicity of benzo[k]fluoranthene to soil organisms.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [°C] [mg kgew']  [[Mg.kgaw]
Collembola
Folsomia fimetaria 23-26d sandy loam 6.2 2.7 13 20 21d LC50 mortality > 560 > 2074 1 Sverdrup et al., 2002, cited in EC, 2006
Folsomia fimetaria 23-26d sandy loam 6.2 2.7 13 20 21d EC10 reproduction >.560 > 2074 1 Sverdrup et al., 2002, cited in EC, 2006
Folsomia candida 10-12d artif. soil 10 20 28d NOEC reproduction > 180 > 180 2 Bowmer et al., 1993, cited in EC, 2006
Notes
1 12:12 h Photoperiod under lighting of about 400-888 lux; values given are based on initial measured concentrations.
2 Endpoint (nr. of cocoons); 82-93% of nominal concentration; 37% reduction but not significant compared with control.
Table A6. 8. Chronic toxicity of 1,2-dibromoethane to soil organisms.
Process/Activity Species Soil A Purity pH om. Clay Temp Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [C] [mg-kgsw] [mg.kgaw ]
Fungi
Verticillium dahliae <100 pM diameter  light medium clay 6.4 5.53 24 16d EC10 germination 1.82 3.29 1 Ben-Yephet et al., 1981
Notes
1  Sealed system; endpoint is germination of microsclerotia.
Table A6. 9. Toxicity of pentaBDE to soil microbial processes and/or enzymatic reactions.
Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [°C] [mg-kgaw] [mg-kgew]
Microbial processes
Nitrification sandy loam N 6.8 1.7 20 28d NOEC nitrate production >1 >59 1 EC, 2001
Notes

1 Composition of test compound was 0.23%triBDPE, 36.02% tetraBDPE, 55.1% pentaBDPE and 8.58% hexaBDPE.
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Table A6. 10. Toxicity of DNOC to soil microbial processes and/or enzymatic reactions.

Species Species Soil A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference

properties type time endpoint test soil stand. soil

(age. sex) [%] (%] [%] [] [mgkgew']  [mg.kge]
Microbial processes
glucose respiration loam N formulation 6.7 1.5 12 20 4w NOEC CO, formation <49 <31.9 1 Malkomes, 1999
glucose respiration loam N  formulation 7.4 2.9 22 20 12w NOEC CO, formation 4.9 16.9 2 Malkomes, 1999
glucose respiration loam N  formulation 6.8 1.2 10.5 20 2w NOEC CO, formation <49 <422 3 Malkomes, 1990
glucose respiration loam N formulation 7.2 1.7 231 20 12w NOEC CO, formation <49 <29.7 3 Malkomes, 1990
glucose respiration loam N  formulation 6.8 1.2 10.5 20 16w NOEC CO, formation <49 <422 4 Malkomes, 1990
glucose respiration loam N formulation 7.2 1.7 231 20 16w NOEC CO, formation 4.9 29.7 4 Malkomes, 1990
Enzyme activity
dehydrogenase loam N formulation 6.7 1.5 12 20 4w NOEC inhibition <49 <31.9 1 Malkomes, 1999
dehydrogenase loam N formulation 7.4 2.9 22 20 12w NOEC inhibition 4.9 16.9 1 Malkomes, 1999
dehydrogenase loam N formulation 6.8 1.2 10.5 20 16w NOEC inhibition <49 <422 5  Malkomes, 1990
dehydrogenase loam N formulation 7.2 1.7 23.1 20 16w NOEC inhibition <4.9 <297 6 Malkomes, 1990
dehydrogenase loam N formulation 6.8 1.2 10.5 20 16w NOEC inhibition <49 <422 7  Malkomes, 1990
dehydrogenase loam N formulation 7.2 1.7 23.1 20 12w NOEC inhibition <4.9 <297 7 Malkomes, 1990
Notes
1 Aformulation ('Etzel' - water soluble concentrate) containing 556 g.L'1 DNOC was tested in two concentrations plus a control; soil amended with lucerne meal. pH = pH KCI.
2 Aformulation (‘Etzel' - water soluble concentrate) containing 556 g L™ DNOC was tested in two concentrations plus a control; soil amended with lucerne meal. Same result obtained at 4 and 8 weeks of incubation. pH = pH KCI
3 Aformulation ('Etzel' - water soluble concentrate) containing 556 g L™ DNOC was tested in two concentrations plus a control; soil not amended with lucerne meal. Same result obtained at 1 and 2 weeks of incubation. pH = pH KCI.
4 Aformulation (‘Etzel' - water soluble concentrate) containing 556 g L™' DNOC was tested in two concentrations plus a control; soil amended with lucerne meal. Same result obtained at 2, 4, 8 and 12 weeks of incubation. pH = pH KCI.
5 A formulation ('Etzel' - water soluble concentrate) containing 556 g LI DNOC was tested in two concentrations plus a control; soil not amended with lucerne meal. Same result obtained at 1, 2, 4 and 8 weeks of incubation. pH = pH KCI.
6 A formulation ('Etzel' - water soluble concentrate) containing 556 g L DNOC was tested in two concentrations plus a control; soil not amended with lucerne meal. Same result obtained at 1 and 2 weeks of incubation. pH = pH KCI.
7 Aformulation (‘Etzel' - water soluble concentrate) containing 556 g L' DNOC was tested in two concentrations plus a control; soil amended with lucerne meal. Same result obtained at 1, 2, 4 and 8 weeks of incubation. pH = pH KCI.
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Table A6. 11. Toxicity of DNOC to soil organisms: rejected studies.

Species Species Soll A Purity pH o.m. Clay T Exp. Criterion Test Result Result  Notes Reference
properties type time endpoint test soil stand. soil
(age, sex) [%] [%] [%] [C] [Mg kg '] [Mg.kgaw']
Macrophyta
Raphanus sativus germinated plants artificial soil N 90 53 28 d NOEC growth 1 Garten, 1990
Hordeum vulgare germinated plants artificial soil N 90 5.3 28d NOEC growth 10 Garten, 1990

Table A6. 12. Toxicity of 1,2-dibromoethane to soil organisms: rejected studies.

Process/Activity Species Soll A Purity pH om. Clay Temp Exp. Criterion Test Result Result  Notes Reference

properties type time endpoint test soil stand. soil

(age, sex) [%] 6] [%] [C] [mg-kgaw] [Mg.kgaw ]
Nematoda
Heterodera schachtii sandy loam soil 11 21-22 3d LC50 mortality 215 2,3 Abdella and Lear, 1975
Meloidogyne incognita  sandy loam soil 11 21-22 3d LC50 mortality 163 2,3 Abdella and Lear, 1975
Paratylenchus sp. sandy loam soil 11 21-22 3d LC50 mortality 461 2,3 Abdella and Lear, 1975
Xiphinema index sandy loam soil 11 22 3d LC50 mortality 115 2,3 Abdella and Lear, 1975
Xiphinema index sandy loam soil 11 15 3d LC50 mortality 893 2,3 Abdella and Lear, 1975
Xiphinema index sandy loam soil 1 20 3d LC50 mortality 143 2,3 Abdella and Lear, 1975
Xiphinema index sandy loam soil 11 30 3d LC50 mortality 106 2,3 Abdella and Lear, 1975
Notes

1 Sealed bottles, equilibrium concentration in the liquid phase was used as the IC50.
2 Unknown according to which soil classification.
3 Particle size not reported.

Table A6. 13. Toxicity of methyl bromide to soil organisms: rejected studies.

Species Species Soll A Purity pH o.m. Clay T Exp. Criterion Test Result Result  Notes Reference
properties type time endpoint test soil stand. soil
(age. sex) [%] [%] [%] [C] [Mmg.kgow '] [Mg.kgw']
Bacteria
methanogenic bacteria laboratory culture, 900 mg L™ VSS 7 35 48 h gas production IC50 3.9 1 Blum and Speece, 1991
Notes

1  Sealed bottles, equilibrium concentration in the liquid phase was used as the IC50; results can not be used for MPC derivation, test performed in liquid media.
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Appendix 7 Information on sediment toxicity
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Legend

Species organism used in the test.

Species properties age, size, weight or life stage.

Sediment type description of sediment, e.g. artificial, muddy, sandy, loamy, anaerobic,
etc.

A Y = test substance analyzed in test.

N = test substance not analyzed in test.
field empty = no data.
Purity purity of the test compound:
%active ingredient, ag = analytical grade, lg= laboratory grade, pa = pro
analysis, rg = reagent grade, tg = technical grade.

pH pH in the test system, usually of the overlying water.

0.m. organic matter content of the sediment, used to recalculated the test
result in test sediment to a value expressed in Dutch standard sediment
(10% o.m.).

Clay %clay of the test sediment.

T temperature employed during the test.

Exp. time Exposure time:
h = hours, d = days, w = weeks, m = months, min. = minutes.

Criterion EC50 = lowest short term test result showing 50% mortality;

LC50 = lowest short term test result showing 50% effect;
NOEC = no observed effect concentration;

LOEC = lowest observed effect concentration;

ECx = effect concentration causing x% effect.

Test endpoint the biological parameter investigated.

Result test sediment the value expressing the result of the study (NOEC, EC10, etc.) as
obtained in the experiment (or recalculated by the assessor, which is
then mentioned in a note to the table), expressed in dry weight
sediment.

Result standard sediment the value expressing the result of the study (NOEC, EC10, etc.) as
recalcuated to dry weight Dutch standard sediment, containing 10%
organic matter.

Notes remarks to the summarised test result.

Reference source of the study.
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Table A7. 1. Chronic toxicity data of pentaBDE to sediment dwelling organisms.

Species Species Sediment A  Purity pH om. Clay T Exp. Criterion  Test Result Result Notes  Reference
properties type time endpoint test sediment std. sediment
(age, sex) [%] %] (%] [C] [mgkgew']  [Mg.kgew]
Annelida
Lumbriculus variegatus adults artificial Y 8 <2 0.11 23 28 NOEC survival, reproduction 3.1 18.2 EC, 2001
Lumbriculus variegatus adults artificial Y 8 <2 0.11 23 28 LOEC survival, reproduction 6.3 37.0 EC, 2001
Insecta
Hyallella azteca NOEC 6.3 37.0 EC, 2001
Chironomus riparius Y NOEC 16 94.1 EC, 2001
Chironomus riparius Y LOEC 28 164.6 EC, 2001
Table A7. 2. Chronic toxicity data of benzo[b]fluoranthene to sediment dwelling organisms.
Species Species Sediment A Purity pH o.m. Clay T Exp. Criterion Test Result Result Notes Reference
properties type time endpoint test sediment  std. sediment
(age, sex) [%] [%] [%] [°C] [mg-kgaw] [mg-kgaw]
Crustacea
Rhepoxynius abronius sediment 4.4 15 10d LC50 mortality > 46 > 180 1,3 Boese et al., 1998, cited in EC, 2006
Rhepoxynius abronius sediment 4.4 15 10d EC50 reburial > 46 > 180 1,3 Boese et al., 1998, cited in EC, 2006
Rhepoxynius abronius sediment 4.4 15 10d LC50 mortality > 46 > 180 2,3 Boese et al., 1998, cited in EC, 2006
Rhepoxynius abronius sediment 4.4 15 10d EC50 reburial > 46 > 180 2,3 Boese et al., 1998, cited in EC, 2006

Notes

1 Sediment (muddy sand) with overlying seawater (28 %) exposure for 10 days; 1 h reburial in control sediment.

2 1 h UV radiation after 10 days exP

3 L(E)C50 values given as umol.g” OC (2.58%) is converted to mg.kg™" sediment.

osure and 1 h reburial: UV-A (321-400 nm) 315+36 pW.cm'2 and UV-B (280-320 nm) 128+12 yW cm?and

Table A7. 3. Chronic toxicity data of benzo[k]fluoranthene to sediment dwelling organisms.

visible light (401-700 nm) 3400+278 pyW cm’?; after irradiation again 1 h reburial.

Species Species Sediment A Purity pH o.m. Clay T Exp. Criterion  Test Result Result Notes Reference

properties type time endpoint test sediment  std. sediment

(age, sex) [%] [%] [%] [°C] [Mmg-kgsw ] [mg.kgaw ]
Crustacea
Daphnia magna <24 h sediment Y 3.4 30 20 24h EC5 immobility 300 1500 1 Verrhiest et al., 2001, cited in EC, 2006
Daphnia magna <24 h sediment Y 34 30 20 48h EC45 immobility 300 1500 1 Verrhiest et al., 2001, cited in EC, 2006
Hyalella azteca 2-3w sediment Y 34 30 20 14 d NOEC mortality/growth > 300 > 1500 1 Verrhiest et al., 2001, cited in EC, 2006
Insecta
Chironomus riparius larvae, 48 h sediment Y 3.4 30 20 10d NOEC mortality/growth > 300 > 1500 1 Verrhiest et al., 2001, cited in EC, 2006

Notes

1 Based on nominal concentrations; exposure under white light (2500 lux, 74-92 yW cm?), 16 h light/8 h dark.
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Appendix 8 Information on air toxicity
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Legend

Species

Species properties
A

Purity
T

Exp. time

Criterion

Test endpoint
Value

Notes
Reference

organism used in the test.

age, size, weight or life stage.

Y = test substance analyzed in test.

N = test substance not analyzed in test.
field empty = no data.

purity of the test compound:

%active ingredient, ag = analytical grade, lg= laboratory grade, pa = pro

analysis, rg = reagent grade, tg = technical grade.
temperature employed during the test.

Exposure time:

h = hours, d = days, w = weeks, m = months, min. = minutes.
EC50 = lowest short term test result showing 50% mortality;
LC50 = lowest short term test result showing 50% effect;
NOEC = no observed effect concentration;

LOEC = lowest observed effect concentration;

ECx = effect concentration causing x% effect.

the biological parameter investigated.

test result;

> and > symbols = no effect observed at highest test concentration.
remarks to the summarised test result.

source of the study.
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Table A8. 1. Acute toxicity data of aniline to organisms exposed via air.

Species Species A Substance T Exp. Criterion Test Value Notes Reference
properties purity time endpoint
Y| [mg.L"]

Macrophyta

Avena sativa seeds and germ. plants Y 14d EC50 changes >0.001 1,2 BASF, 2002 in EC, 2004
Avena sativa seeds and germ. plants Y 14d NOEC length, weight, changes 0.001 1,3  BASF, 2002 in EC, 2004
Brassica pekinensis seeds and germ. plants Y 14d EC50 changes >0.001 1,2 BASF, 2002 in EC, 2004
Brassica pekinensis seeds and germ. plants Y 14d NOEC length, weight, changes  0.0003 1,3  BASF, 2002 in EC, 2004
Abies grandis seeds and germ. plants Y 14d EC50 changes >0.001 1,2 BASF, 2002 in EC, 2004
Abies grandis seeds and germ. plants Y 14d NOEC changes >0.001 1,2 BASF, 2002 in EC, 2004

Notes

1. Tested were seeds and germinated plants (1 year old) were acclimisted for 8 days before being exposed to three concentrations + control. Concentrations were analysed, test results based on nominal concentrations as these were close to actual.
2. Endpoint 'changes': microscopic and macroscopic changes observed in plants.

3. Endpoints 'length’ and 'weight' were determined as growth, wet and dry weight, respectively.

Table A8. 2. Acute toxicity data of 1,2-dibromoethane to organisms exposed via air.

Species Species A Substance T Exp. Criterion  Test Value Notes Reference

properties purity time endpoint

[°C] [mg.L"]

Insecta
Acanthoscelides obtectus 1-2 wks old 26 2h LC50 mortality 21.0 1,2,3 Lindgren et al., 1954
Acanthoscelides obtectus 1-2 wks old 26 6h LC50 mortality 10.2 1,2,3 Lindgren et al., 1954
Callosobruchus chinensis adult 1d 24h LC50 mortality 5.649 1 Adu et al., 1985
Callosobruchus chinensis 2-3 days old pupae 24h LC50 mortality 1.047 1 Adu et al., 1985
Callosobruchus chinensis larvae third instar 24h LC50 mortality 0.499 1 Adu et al., 1985
Callosobruchus chinensis eggs 1d 24 h LC50 mortality 0.243 1 Adu et al., 1985
Oryzaephilus surinamensis 2-6 wks 26 2h LC50 mortality 1.8 1,2,3 Lindgrenetal., 1954
Oryzaephilus surinamensis 2-6 wks 26 6h LC50 mortality 0.9 1,2,3 Lindgren et al., 1954
Rhyzopertha dominica 2-6 wks 26 2 h LC50 mortality 3.8 1,2,3 Lindgrenetal., 1954
Rhyzopertha dominica 2-6 wks 26 6h LC50 mortality 3.0 1,2,3 Lindgren et al., 1954
Sitophilus granarius adult 25 5h LC50 mortality 3.8 1 Bond & Monro, 1960
Sitophilus granarius 2-6 wks 26 2h LC50 mortality 14.0 1,2,3 Lindgren et al., 1954
Sitophilus granarius 2-6 wks 26 6h LC50 mortality 3.0 1,2,3 Lindgrenetal., 1954
Sitophilus oryza 2-6 wks 26 2h LC50 mortality 14.0 1,2,3 Lindgren et al., 1954
Sitophilus oryza 2-6 wks 26 6h LC50 mortality 2.6 1,2,3 Lindgrenetal., 1954
Stegobium paniceum 1-2 wks old 26 2h LC50 mortality 6.5 1,2,3 Lindgren et al., 1954
Stegobium paniceum 1-2 wks old 26 6h LC50 mortality 2.8 1,2,3 Lindgrenetal., 1954
Tenebroides mauritanicus 4th instar larvae 25 5h LC50 mortality 13.5 1 Bond & Monro, 1960
Tribolium confusum adult 25 5h LC50 mortality 3.5 1 Bond & Monro, 1960
Tribolium confusum 2-6 wks 26 2h LC50 mortality 12.5 1,2,3 Lindgren et al., 1954
Tribolium confusum 2-6 wks 26 6h LC50 mortality 3.4 1,2,3 Lindgren et al., 1954
Trogoderma granarium diapause larvae 16-19.5 7d LC50 mortality 143.9 1,4 Bainsetal., 1976
Zabrotes pectoralis 1-2 wks old 26 2h LC50 mortality 5 1,2,3 Lindgren et al., 1954
Zabrotes pectoralis 1-2 wks old 26 6h LC50 mortality 2.2 1,2,3 Lindgren et al., 1954
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Notes
1 Closed system.
Experiment time 4 d.

2
3 During exposure T was 21°C.
4 Exposure in airtight chamber.

Table A8. 3. Acute toxicity data methyl bromide to organisms exposed via air.

Species Species T Exp. Criterion Test Value Reference

properties time endpoint

[C] [mg.L"]

Insecta
Acanthoscelides obtectus 1-2 weeks 26 2h LC50 mortality 9.0 Lindgren et al., 1954
Acanthoscelides obtectus 1-2 weeks 26 6h LC50 mortality 4.2 Lindgren et al., 1954
Callosobruchus chinensis adult 1d 24h LC50 mortality 1.67 Adu et al., 1985
Callosobruchus chinensis 2-3 days old pupae 24h LC50 mortality 0.891 Adu et al., 1985
Callosobruchus chinensis larvae third instar 24h LC50 mortality 2.208 Adu et al., 1985
Callosobruchus chinensis eggs 1d 24h LC50 mortality 0.851 Adu et al., 1985
Corcyra cephalonica eggs 1d 261 5h LC50 mortality 1.8 El-Buzz et al., 1974
Corcyra cephalonica eggs 3d 261 5h LC50 mortality 1.7 El-Buzz et al., 1974
Corcyra cephalonica larvae first instar 261 5h LC50 mortality 1.1 El-Buzz et al., 1974
Corcyra cephalonica larvae third instar 261 5h LC50 mortality 1.4 El-Buzz et al., 1974
Corcyra cephalonica larvae last instar 26 +1 5h LC50 mortality 1.7 El-Buzz et al., 1974
Corcyra cephalonica pupae 261 5h LC50 mortality 2.7 El-Buzz et al., 1974
Cydia pomonella L. third instar 5.9 2h LC50 mortality 36.5 Moffitt et al., 1992
Cydia pomonella L. third instar 11.9 2h LC50 mortality 37.2 Moffitt et al., 1992
Cydia pomonella L. third instar 5.6 2h LC50 mortality 257 Moffitt et al., 1992
Cydia pomonella L. third instar 11 2h LC50 mortality 26.9 Moffitt et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 31.9 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 29.8 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 36.0 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 33.9 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 31.9 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 31.6 Maindonald et al., 1992
Cydia pomonella L. eggs 12 2h LD50 mortality 294 , Maindonald et al., 1992
Ephestia kuehniella eggs 1d 261 5h LC50 mortality 2.46 1,3 Mostafa et al., 1972
Ephestia kuehniella eggs 1d 26 +1 6h LC50 mortality 2.24 1,3 Mostafaetal., 1972
Ephestia kuehniella eggs 1d 261 7h LC50 mortality 2.20 1,3 Mostafa et al., 1972
Ephestia kuehniella eggs 2d 26 +1 5h LC50 mortality 2.28 1,3 Mostafaetal., 1972
Ephestia kuehniella eggs 2d 261 6h LC50 mortality 213 1,3 Mostafa et al., 1972
Ephestia kuehniella eggs 2d 26 +1 7h LC50 mortality 2.08 1,3 Mostafaetal., 1972
Ephestia kuehniella eggs 3d 261 5h LC50 mortality 2.15 1,3 Mostafa et al., 1972
Ephestia kuehniella eggs 3d 261 6h LC50 mortality 2.05 1,3 Mostafaetal., 1972
Ephestia kuehniella eggs 3d 261 7h LC50 mortality 2.02 1,3 Mostafa et al., 1972
Maconellicoccus hirsutus eggs 25 2h LC50 mortality 71 1,3,9 Zettler et al., 2002
Maconellicoccus hirsutus crawlers 25 2h LC50 mortality 251 1,3,9 Zettleretal., 2002
Maconellicoccus hirsutus early nymphs 25 2h LC50 mortality 26.5 1,3,9 CZettler et al., 2002
Maconellicoccus hirsutus late nymphs 25 2h LC50 mortality 25.0 1,3,9 Zettleretal., 2002
Maconellicoccus hirsutus adult females 25 2h LC50 mortality 25.7 1,3,9 Zettler et al., 2002
Oryzaephilus surinamensis 2-6 weeks 26 2h LC50 mortality 17.0 1,2,12 Lindgren et al., 1954
Oryzaephilus surinamensis 2-6 weeks 26 6h LC50 mortality 4.4 1, 3,12 Lindgren et al., 1954
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Species Species A Substance T Exp. Criterion Test Value Notes Reference

properties purity time endpoint

[C] [mg.L"]

Plodia interpunctella larvae 26.5 4h LC50 mortality 55 1 Sardesai, 1972
Plodia interpunctella diapausing larvae 26.5 4h LC50 mortality 10.4 1 Sardesai, 1972
Rhyzopertha dominica 2-6 weeks 26 2h LC50 mortality 11.0 1,2,12 Lindgren et al., 1954
Rhyzopertha dominica 2-6 weeks 26 6h LC50 mortality 34 1, 3,12 Lindgren et al., 1954
Sitophilus granarius 2-6 weeks 26 2h LC50 mortality 18.5 1,2,12 Lindgren et al., 1954
Sitophilus granarius 2-6 weeks 26 6h LC50 mortality 4.8 1, 3,12 Lindgren et al., 1954
Sitophilus granarius adult 25 5h LC50 mortality 4.2 1,3 Bond & Monro, 1960
Sitophilus oryza 2-6 weeks 26 2h LC50 mortality 9.5 1,2,12 Lindgren et al., 1954
Sitophilus oryza 2-6 weeks 26 6h LC50 mortality 3.6 1, 3,12 Lindgren et al., 1954
Sitophilus oryza eggs 1d 26 +1 5h LC50 mortality 6.19 1,3 Mostafaetal., 1972
Sitophilus oryza eggs 1d 261 6h LC50 mortality 5.97 1,3 Mostafa et al., 1972
Sitophilus oryza eggs 1d 26 +1 7h LC50 mortality 5.71 1,3 Mostafaetal., 1972
Sitophilus oryza eggs 2d 26 £1 5h LC50 mortality 6.02 1,3 Mostafa et al., 1972
Sitophilus oryza eggs 2d 26 +£1 6h LC50 mortality 5.88 1,3 Mostafaetal., 1972
Sitophilus oryza eggs 2d 261 7h LC50 mortality 5.59 1,3 Mostafa et al., 1972
Sitophilus oryza eggs 3d 26 +1 5h LC50 mortality 5.85 1,3 Mostafa etal., 1972
Sitophilus oryza eggs 3d 261 6h LC50 mortality 5.56 1,3 Mostafa et al., 1972
Sitophilus oryza eggs 3d 261 7h LC50 mortality 5.45 1,3 Mostafaetal., 1972
Sitotroga cerealella eggs 1d 261 5h LC50 mortality 2.21 1,3 Mostafa et al., 1972
Sitotroga cerealella eggs 1d 261 6h LC50 mortality 2.14 1,3 Mostafaetal., 1972
Sitotroga cerealella eggs 1d 261 7h LC50 mortality 1.94 1,3 Mostafa et al., 1972
Sitotroga cerealella eggs 2d 261 5h LC50 mortality 2.13 1,3 Mostafaetal., 1972
Sitotroga cerealella eggs 2d 261 6h LC50 mortality 1.93 1,3 Mostafa et al., 1972
Sitotroga cerealella eggs 2d 26 +1 7h LC50 mortality 1.91 1,3 Mostafaetal., 1972
Sitotroga cerealella eggs 3d 261 5h LC50 mortality 1.98 1,3 Mostafa et al., 1972
Sitotroga cerealella eggs 3d 26 +1 6h LC50 mortality 1.87 1,3 Mostafaetal., 1972
Sitotroga cerealella eggs 3d 261 7h LC50 mortality 1.85 1,3 Mostafa et al., 1972
Stegobium paniceum 1-2 weeks 26 2h LC50 mortality 15.5 1,2,12 Lindgren et al., 1954
Stegobium paniceum 1-2 weeks 26 6h LC50 mortality 4.4 1, 3,12 Lindgren et al., 1954
Tenebroides mauritanicus 5d eggs 25 5h LC50 mortality 4 1,3 Bond & Monro, 1960
Tenebroides mauritanicus 3rd instar larvae 25 5h LC50 mortality 12.5 1,3 Bond & Monro, 1960
Tenebroides mauritanicus 4th instar larvae 25 5h LC50 mortality 14.8 1,3  Bond & Monro, 1960
Tenebroides mauritanicus pupa (3-5 days) 25 5h LC50 mortality 17.6 1,3 Bond & Monro, 1960
Tenebroides mauritanicus adult (3-5 days) 25 5h LC50 mortality 16.7 1,3  Bond & Monro, 1960
Tenebroides mauritanicus adult (2-4 weeks) 25 5h LC50 mortality 12.8 1,3 Bond & Monro, 1960
Tenebroides mauritanicus (L.) larvae y 25 90 min LD50 mortality 43.3 4,4,8 Monro et al., 1965
Tenebroides mauritanicus (L.) larvae y 25 90 min LD50 mortality 25.5 4,5,8 Monro etal., 1965
Tribolium castaneum eggs 1d 26 +1 5h LC50 mortality 3.92 1,3 Mostafaetal., 1972
Tribolium castaneum eggs 1d 26 £1 6h LC50 mortality 3.61 1,3 Mostafa et al., 1972
Tribolium castaneum eggs 1d 26 +1 7h LC50 mortality 3.42 1,3 Mostafaetal., 1972
Tribolium castaneum eggs 2d 26 £1 5h LC50 mortality 3.65 1,3 Mostafa et al., 1972
Tribolium castaneum eggs 2d 26 +1 6h LC50 mortality 3.44 1,3 Mostafaetal., 1972
Tribolium castaneum eggs 2d 261 7h LC50 mortality 3.27 1,3 Mostafa et al., 1972
Tribolium castaneum eggs 3d 26 +1 5h LC50 mortality 3.38 1,3 Mostafa et al., 1972
Tribolium castaneum eggs 3d 261 6h LC50 mortality 3.29 1,3 Mostafa et al., 1972
Tribolium castaneum eggs 3d 261 7h LC50 mortality 3.06 1,3 Mostafa et al., 1972
Tribolium confusum 2-6 weeks 26 2h LC50 mortality 32.5 1,2,12 Lindgren et al., 1954
Tribolium confusum 2-6 weeks 26 6h LC50 mortality 9.2 1, 3,12 Lindgren et al., 1954
Tribolium confusum adults y 25 90 min LD50 mortality 23.7 4,6,8 Monro et al., 1965
Tribolium confusum adults y 25 90 min LD50 mortality 21.5 4,7,8 Monro et al., 1965
Tribolium confusum 4-8 weeks 4 16 h LD50 mortality 6.64 1,3 Kenaga, 1960
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Species Species A Substance T Exp. Criterion Test Value Notes Reference

properties purity time endpoint

[C] [mg.L"]

Tribolium confusum 4-8 weeks 4 5h LD50 mortality 26.71 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 4 2h LD50 mortality 90.75 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 16 16 h LD50 mortality 5.05 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 16 5h LD50 mortality 17.24 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 16 2h LD50 mortality 41.28 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 27 16 h LD50 mortality 3.6 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 27 5h LD50 mortality 9.57 1,3 Kenaga, 1960
Tribolium confusum 4-8 weeks 27 2h LD50 mortality 22.68 1,3 Kenaga, 1960
Tribolium confusum adult 25 5h LC50 mortality 9.0 1,3 Bond & Monro, 1960
Zabrotes pectoralis 1-2 weeks 26 2h LC50 mortality 10.5 1,2,12 Lindgren et al., 1954
Zabrotes pectoralis 1-2 weeks 26 6h LC50 mortality 3.5 1, 3,12 Lindgren et al., 1954
Notes
1 Closed system.
2  Experiment time 4 d.
3 InmglL™.
4 At 35mm Hg.
5 At 100 mm Hg.
6 At 75 mm Hg.
7  At120 mm Hg.
8  Vacuum fumigation.
9  Concentration range: 8-64 mg L.

10 Concentration range: 0.63-4.051 mg L™

11 LC50 is range of 6 values; 6 different diets of parents, difference in diet results in a max. difference in LC50 value of a factor 1.3.
12 Exposure T was 21°C.

13 Bing cherries.

14 Rainier cherries.

15 Different cherry cultivars.

Table A8. 4. Chronic toxicity data of 1,2-dibromoethane to organisms exposed via air.

Species species A Substance T Exp. Criterion Test Value Notes Reference
properties purity time endpoint
[C] [mg.L"]
Fungi
Verticillium dahliae < 100 pM diameter 24 16d EC10 microsclerotia 424 1 Ben-Yephet et al., 1981
Notes

1 Closed system.
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