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EURO CHLOR RISK ASSESSMENT FOR THE MARINE ENVIRONMENT

1,2-Dichlorobenzene

OSPARCOM REGION - NORTH SEA

EXECUTIVE SUMMARY

Euro Chlor has voluntarily agreed to carry out risk assessment of 25 chemicas rdated to the chlorine
industry, specificaly for the marine environment and according to the methodology laid down in the
EU Risk Assessment Regulation (1488/94) and the Guidance Documents of the EU Exigting
Substances Regulation (793/93).

The dudy consgs in the collection and evaudion of data on effects and environmenta
concentrations. Basically, the effect data are derived from laboratory toxicity tests and exposure data
from anaytical monitoring programs. Findly the risk is indicated by comparing the “predicted
environmenta  concentrations’ (PEC) with the “predicted no effect concentrations’ (PNEC),
expressed as a hazard quotient for the marine aquetic environmen.

To determine the PNEC vdue, three different trophic levels are conddered: aguatic plants,
invertebrates and fish.

In the case of 1,2-dichlorobenzene 26 data for fish, 24 data for invertebrates and 17 data for agae
have been evduated according to the environmenta quality criteria recommended by the European
authorities. Both acute and chronic toxicity studies have been taken into account and the gppropriate
assessment factors have been used to define afina PNEC vaues of 37 ugl.

All the monitoring data available indicate a typica concentration in estuaries lower than 0.1 pg/l. The
concentration measured in Dutch coastal waters was 0.019 pg/l. Worst case concentration valuesin
rivers are lower than 0.45 pg/l. With this vaue the calculated PEC/PNEC rétio give a safety margin
of about 100 to 300 between the predicted no effect concentration and the exposure concentration.
Dilution within the seawill, of course, increase those safety margins.

Moreover, as the available data on persstence of 1,2-dichlorobenzene indicate a hdf-lifein water of
afew hours or days, a Sgnificant biodegradation potentia and only a dight bioaccumulation potential
in marine organiams, it can be concluded that the present use of 1,2-dichlorobenzene does not
represent arisk to the aguatic environment.
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INTRODUCTION: PRINCIPLES AND PURPOSES OF EURO
CHLOR RISK ASSESSMENT

Within the EU a programme is being carried out to assess the environmental and human
hedth risks for "existing chemicas', which dso include chlorinated chemicas. In due course
the most important chlorinated chemicals that are presently in the market will be dedt within
this forma programme. In this activity Euro Chlor members are co-operating with member
date rapporteurs. These risk assessment activities include human hedth risks as well as a
broad range of environmenta scenarios.

Additionaly Euro Chlor has voluntarily agreed to carry out limited risk assessments for 25
prioritised chemicds related to the chlorine industry. These compounds are on ligts of
concern of European Nations participating in the North Sea Conference. The purpose of this
activity isto explore if chlorinated chemicals presently pose arisk to the marine environment
epecidly for the North Sea situation. This will indicate the necessity for further refinement of
the risk assessments and eventudly for additiond risk reduction programmes.

These risk assessments are carried out specificaly for the marine environment according to
principles given in Appendix |. The EU methodology is followed as laid down in the EU risk
asessment Regulation (1488/94) and the Guidance Documents of the EU Existing
Substances Regulation (793/93).

The exercise consgts of the collection and evauation of data on effects and environmentd

concentrations. Bagcdly, the effect data are derived from laboratory toxicity tests and

exposure data from anadytica monitoring programs. Where necessary the exposure data are
backed up with calculated concentrations based on emission models.

Findly, in the absence of secondary poisoning, the risk is indicated by comparing the

"predicted environmental concentrations’ (PEC) with the "predicted no effect concentrations’
(PNEC), expressed as a hazard quotient for the marine aguatic environment.

DATA SOURCES

The data used in this risk assessment activity are primarily derived from the deta given in
IUCLID data sheet (June 1995) and the BUA Report from for this compound. Where
necessary additional sources have been used.
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COMPOUND IDENTIFICATION

Description

CAS No. : 95-50-1

EINECS No. : 202-425-9

[UPAC Name : 1,2-dichlorobenzene

Common names : 1,2-dichlorobenzene
ortho-dichlorobenzene
o-dichlorobenzene

Structurd formula:

o

The purity of the technica product is> 99.8 % wiw.

Impurities are:

Chlorobenzene < 0.05 %

p- dichlorobenzene < 0.1 %
1,2,4-trichlorobenzene < 0.1%

EU labdling

1,2-dichlorobenzene is labdled and classfied as follows in accordance to Annex 1 of
Directive 67/548/EEC. Harmful (Xn), if swalowed (R 22), irritating to eyes, respiratory
system and skin (R 36/37/38). Additiond classfication as dangerous for the environment
should be mentioned with the symbol N and risk phrases R 50/53 (very toxic to aguatic

organisms/ may cause long-term adverse effects in the aquatic environment)

PHYSICO-CHEMICAL PROPERTIES

Table 1 gives the mgor chemica and physica properties of the compound which were

adopted for the purpose of the risk assessment.



Table 1. Physical and chemical properties of 1,2-dichlorobenzene

1,2-dichlorobenzene

Property

Value

Molecular weight

147

log Kow

Aspect Colourless, dightly viscous liquid,
miscible with most organic solvents

Freezing point: -170°C

Bailing point: 180.3 °C at 1013 hPa

Vapour pressure: 1.4 hPaat 20 °C

Density: 1.3 g/en?’ at 20°C

Water solubility: 013 g/l a 20°C

log octanol-water partition coefficient, | 3.43 (measured)

log Koc

2.48-2.66 (estimated)

Henry’s Law constant

140 Pa.m’/mol
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COMPARTMENT OF CONCERN BY MACKAY LEVEL |
MODEL

The risk assessment presented here focuses on the aguatic marine environment, with specia
attention for the North Sea conditions were appropriate. Although this risk assessment only
focuses on one compartment, it should be kept in mind that dl environmental compartments
areinter-related.

An indication of the partitioning tendency of a compound can be defined usng Mackay leve
| caculation obtained through the ENVCLASS software distributed by the "Nordic Council
of Minigers'. This modd describes the ultimate digribution of the compound in the
environment (Mackay & Patterson, 1990 - Pedersen et al., 1994).

The results are vauable particularly in describing the potency of a compound to partition
between water, ar or sediment. Practicdly, it is an indicator of the potential compartments
of concern.

Theresults of such acdculaionfor 1,2-dichlorobenzene are given in Table 2.
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Table 2 : Partition of 1,2-dichlorobenzeneinto different environmental compartments
according to Mackay level | calculation (Mackay & Patterson, 1990)

Compartment %

Air 97.5
Water 1.8
Sail 0.37
Sediment 0.35

(see Appendix 2 for details of caculation)

Dueto the very low probability of partitioning to sediment, the risk assessment will focus on the
water phase.

6. PRODUCTION, USESAND EMISSIONS

6.1 Production
Approx. 21,000 tonnes of 1,2-dichlorobenzene were produced in Western Europein 1988.

The manufacturers of 1,2-dichlorobenzene in Western Europe are Bayer AG (Germany), EIf
Atochem SA (France) and EniChem (ltay).

World-wide production of 1,2-dichlorobenzene in 1988 totaled approx. 55,000 tonnes
(Bayer AG, 1995).

6.2. Uses
Uses of 1,2-dichlorobenzene in Western Europe was estimated to be 24,000 t/y in 1991.

The tota consumption of 1,2-dichlorobenzene in Germany in 1989 was approx. 10,000
tonnes. In 1994, 95% of this quantity was used as a raw materid, in the crop protection,
veterinary medicine and dye sectors. As raw materia, 1,2-dichlorobenzene is converted
through nitration into 3,4-dichloronitrobenzene which is either used as an educt for further
synthesis or is reduced to 3,4-dichloroaniling, the sarting point for a range of important
herbicides. The remaining 5% was used as a solvent in the chemicd industry.

The quantities of 1,2-dichlorobenzene processed in Western Europe in 1988 and 1991 are
given below (vaues are in tonnes):
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1988 1991

Production of 3,4-dichloro- 20,000 95.2% 21,000 87.5%
nitrobenzene

TDI process solvent 500 2.4% 600 2.5%
Solvent for other processes 500 2.4% 400 1.7%
Other uses 2,000 8.3%
Total 21,000 100% 24,000 100%

1,2-dichlorobenzene used as a basc materid in product synthess is converted into
intermediate and end products in closed systems (Bayer, 1995)

Emissions

The primary routes by which it enters the environment during manufacture, processng and
usage are via the hydrosphere and atmosphere. Emissions in the water and air represented
14.4 and 20.5 tly respectively in 1995 as based on a survey of about 76 sites from the
European industry producing or using 1,2-dichlorobenzene (Euro Chlor, 1996). This
represents between 72 to 89% reduction as compared with the data from 1985.

Indirect entry of 1,2-dichlorobenzene into the environment is possible during
- dumping of sawage dudge in the North Sea or disposd in soil

- metabolic breskdown of lindane

- biotic and abiotic degradation of more highly chlorinated benzenes.

The above indirect routes of entry are not quantifiable but assumed to be low and included in
the monitoring deta.

EFFECT ASSESSMENT

As a firgt gpproach, only the three following trophic levels are consdered: aguatic plants,
invertebrates and fish.

The evauation of the data was conducted according to the environmental quaity criteria
recommended by the European authorities (Commission Regulation 1488/94/EEC). The
evauation criteriaare given in Appendix 1.

A summary of dl datais given in Appendix 3. Tests were conducted with alarge number of
aquatic organisms. In total 26 data for fish, 24 data for invertebrates and 17 data for algae
including marine diatom have been evaluated. Respectively 3, 5 and 4 data were consdered
vaid for risk assessment purposes. For the respective taxonomic groups, 11, 7 and 9 should
be consdered with care and 12, 12 and 4 data respectively were judged not valid or not
assignable for the risk assessment.
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It is necessry to didinguish the acute studies (LC50/ECS50) from chronic sudies
(NOEC/LOEC). In the tables presented in Appendix 3, the data are ranked based on class
(fish, invertebrates, dgae), criterion (acute, chronic), environment (freshwater/ sdtwater) and
vaidity (1, 2, 3, 4) asrequired by the EU risk assessment process (TGD, 1996).

The different trophic leves are reviewed heresfter. The reference numbers arethose listed in
the Table of Appendix 3 and givenin Appendix 6.

In view of its low solubility in water and high volatility, closed systems should be used in
order to avoid evaporation.

Marinefish

Two acute toxicity studies are reported for the marine fish Menidia beryllina (Dawson et al,
1977) and Cyprinodon variegatus (Hatmller et al, 1981). They are conducted with static
conditions without analysis of the test compound. The 96 h-EC 50 vaues range between
7.3 and 9.7 mg/l. No chronic toxicity data are available.

Freshwater fish

The acute tests on freshwater fish toxicity show LC50 ranges from 1.1 to 57 mg/l. From

these data the study with Brachydanio rerio (96h-LC50 = 5.2 mg/l) (Roederer et al, 1990)
seems to be the most valid because it was done according the OECD guiddline as a flow-

through test and with andytica monitoring. There are acute studies with the rainbow trout,

which show lower LC50 vaues (1.1-1.7 mg/l), but these can not be vaidated because only
secondary literature is available. The LC50 of 2.3 mg/l in a study with Salmo gairdneri isa
24h value and based on only 5 animas (Cdamari et al., 1983).

Two studies with long term exposure which can be regarded as chronic tests are avallable.
The firg is a growth inhibition test with Brachydanio rerio resulting in aNOEC of 0.37 mg/!l
(Roederer et al, 1990). The only disadvantage of this study is the short exposure time of
only 14 days. The second is an embryo larval test with aNOEC of 1 mg/l (US EPA, 1978).
Because the growth inhibition test was more sengtive than the embryo larvel test the first
figure was used for PNEC calculation.

M arine invertebr ates

The toxicity of 1,2-dichlorobenzene to various species was sudied.  Although no fully vaid
dudies are avalable, data on Artemia Salina and Paleomonates pugio could be
considered for the risk assessment with a lowest 96 h EC50 of 9.4 mg/l (Curtis et al.,
1981).
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One chronic toxicity test on Mercenaria mercenaria (Davis & Hidu, 1969) could not be
vaidated.

Freshwater invertebrates

There are acute EC 50 values which range between 0.74 and 68 mg/l. Three acute sudies
with Daphnia magna are vaid without restriction with the lowest 48h-EC50 of 0.74 mg/l
(Canton et al., 1985).

Concerning the chronic sudies, there is one study which fulfils the current guideines with
respect to the endpoint (NOEC = 0.63 mg/l) and the duration (21d) (Kihn et al, 1988). A
second semi-gatic sudy only had an incubation time of 14 days. Nevertheless this lower
EC16-vdue of 0.37 mg/l was used as NOEC in the risk assessment process (Caamari et al,
1983).

Marine algae

There are a few studies on marine phytoplankton and on the marine diatom Skeletonema
costatum which seems to be rather insengtive to 1,2-dichlorobenzene. In the phytoplankton
study during 10 days a NOEC of 7.6 mg/l was determined (Ukeles, 1962).

Freshwater algae

The EC50 values range between of 2.2 to 100 mg/l. EC50 data of 2.2 Selenastrum
capricornutum under closed system) (Cdamari et al., 1983) and 17 mg/l (Scenedesmus
pannonicus) (Canton et al, 1985) were vaid without restriction. A NOEC (EC 0) ina96h
test was determined as 0.88 mg/l (Cdamari et al, 1983), which isin close to the value of <
0.9 mg/l derived from another vdid test.
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Table 3: Summary of ecotoxicity data selected for the PNEC derivation with the
appropriate assessment factorsfor 1,2-dichlorobenzene

Available valid data Assigned assessment L owest toxicity values
factor
At least 1 short-term LC50 1000 - Brachydanio rerio LC50-96h =
from each trophic leve (fish, 5.2 mg/l (Roederer et al, 1990)
daphnia, algae) - Daphnia magna EC50-48h =

0.74 mg/l (Canton et al, 1985)
- Selenastrum capricornutum
EC50-96h = 2.2 mg/l (Calamari et

al, 1983)
PNEC = 0.74 pgl/l

Long-term NOEC from at least 10 - Brachydanio rerio 14 d NOEC =
3 species representing three 0.37 mg/l (Roederer et al, 1990)
trophic levels (fish., daphnia, - Daphnia magna 14 d NOEC =
agae) 0.37 mg/l (Cdamari et al, 1983)

- Selenastrum capricornutum96 h

EC 0=0.88 mg/l (Cdamari et al,

| PNEC =37pg/l 1983)

7.7 PNEC for thefreshwater and marine environment

7.8

If the lowest effect data are used the PNEC (Predicted No-effect Concentration) for the
marine environment has to be derived from the freshwater data.

A summary of the valid data sdlected for the derivation of PNEC vaues a different levelsis
given in Table 3. This table summarises the PNEC vaues derived from acute, chronic and
ecosystem sudies. Using the lowest vdid chronic toxicity data for fish (Brachydanio rerio
NOEC = 0.37 mg/l), crustaceans (Daphnia Magna EC-16 = 0.37 mg/l) and adgeae
(Sdlenastrum capricornutum EC 0 = 0.88 mg/l) applying an assessment factor of 10 leads
to aPNEC of 37 pgl.

The final PNEC which is calculated for the risk assessment for 1,2-dichlor obenzene
is37 pg/l.

The draft for Surface Waters Qudity Objectives of the EU for substances of List | of
Directive 76/464 indicates for al dichlorobenzene isomersavaue of 10 pg/l (CSTE, 1994).

Bioaccumulation

Experimentally-derived bioconcentration factors for fish range from 142 - 560 (wet weight of
whoale fish), with equilibrium between uptake and dimination reached after 7-8
10
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days. Equilibrium between uptake and diminaion of 1,2-dichlorobenzene in the bluegill

(Lepomis macrochirus) was reached within 14 days. The haf-life for depuration from tissue
was less than 24 hours (Barrows et al., 1980). Oligocheetes inhabiting the sediment

exhibited no bioaccumulation, whereas agae showed a BCF of 6212 to 19700 (Casserly et
al., 1983 and Davis et al., 1983).

Table4: Experimental bioconcentration factors

Species BCF Reference
Fish Whole fish
Cynoseion nebulosis 142 )
Ictalurus furcatus 218 ) Pereiraet al., 1988
Micropogonias undulatus 192 )
Callinectes sapidus 144 )
Salmo gairdneri 270-560 Oliver & Niimy, 1983

Some studies on the bicaccumulation of 1,2-dichlorobenzene have shown that equilibrium
between uptake and eimination is reached within 7 - 14 days. The hdf-life for dimination
was less than 24 hours for the bluegill (Lepomis macrochirus), and less than 5 days for the
worm Tubifex tubifex which inhabits the sediment (Oliver, 1984, 1987).

Another test was conducted by the MITI with the carp, Cyprinus carpio (MITI, 1992).
The organisms were exposed during 4 weeks to 1,2-dichlorobenzene at two concentration
levels (0.1 mg/l and 0.01 mg/l). A BCF of 150-230 was determined a the higher
concentration and a BCF of 90-260 at the lower concentration.

Although some bioaccumulation is to be expected with alog P vaue of 343, only a
sgnificant BCF isfound in algae but not in fish or crustaceans.

Persistencein water

The Henry's Law constant of 140 Pant/mol a 20°C indicates that volatization from water
will be ggnificant (Lyman et al., 1982). The voldilization haf-life from ariver one meter
deep flowing 1 m/sec with awind velocity of 3 m/sec is estimated to be 4.4 hours a 20°C
(Lymen et al., 1982). Using the model SRC's EPIWIN with smilar parameters leads to a
hdf-life of 4.3 hours for a river and 120.9 hours for a lake (1 m deep, 0.05 m/sec water
current and 0.5 m/sec wind velocity).

1,2-dichlorobenzene is not expected to undergo sgnificant hydrolyss in environmenta
waters (Cdlahan et al., 1979). In a isooctane solvent, 1,2-dichlorobenzene absorbs no
irradiation above 300 nm; therefore, direct photolysis in the environment should not be
expected (Sadtler, 1988).

11
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Persistencein Air

1,2-dichlorobenzene is predominantly degraded in the atmosphere by reaction with OH
radicals. If the OH concentration in the troposphere is assumed to be 5.10° molecules'en®,
1,2-dichlorobenzene reacts with a caculated hdf-life of 38 days (Wahner & Zetzsch, 1983).

With an average atmospheric hydroxyl radical concentration of 8.10° moleculesen®, the
hdf-life for indirect photooxidetion reection is estimated to be 24 days (Atkinson, 1985).
Modeised by the SRC's EPIWIN software an atmospheric haf-life of 26.7 daysis found.
The amospheric haf lives preclude any sgnificant transport to the stratosphere. Hence, 1,2-
dichlorobenzene will not contribute to ozone depletion.

Degradation in Biological Systems

In a screening test for biodegradability, a concentration of 20 mg/l was 30 - 50 % degraded
in fluvid water and 15 - 30 % in seawater within three days (Kondo et al., 1983).

Usng a datic-culture screening procedure (5 or 10 mg/l test compound, a #day dtatic
incubation followed by 3 weekly subcultures and a settled domestic wastewater as microbia
inoculum), 1,2-dichlorobenzene was biodegraded 20-45%, 59-66%, 32-40% and 18-29%
after the origind culture, first, second and third subculture respectively (Tabak et al., 1981).
A modified MITI test was conducted during 4 weeks at a concentration of 100 mg 1,2-
dichlorobenzene/l; no biodegradation was observed (MITI, 1992).

1,2-dichlorobenzene has BOD's of 0%, 41% and 51% of the ThOD over 5, 10- and 20-
day periods, respectively (Bailey, 1983). 1,2-dichlorobenzene is not hydrolysed under the
pH and temperature conditions encountered in the environment (Kuhn et al, 1985).

The dimination rate of 1,2-dichlorobenzene through the Hoechst AG trestment plant was
>90% from 1985 to 1987 (BUA, 1990). On average, over 87% (>67% - >97%) of 1,2-
dichlorobenzene was diminated in Sx Dutch communa trestment plants between 1980 and
1983 (Van Luin & Van Starkenberg, 1985).

In conclusion, athough 1,2-dichlorobenzene cannot be considered as readily biodegradable,
sgnificant biodegradation occurs under dudge adaptation conditions.

Bioremediaion of soils is possble with smple biostimulation. According to Peck et d.
(1995) evidence was obtained that approximately 90% of the dichlorobenzenes (ortho and
para) was removed by biodegradation in the tests made on a pharmaceutical sitein 1994.

12
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7.12. Conclusion

8.1.

1,2-dichlorobenzene is toxic to aguetic organisms and has some bioaccumulation potentid in
dgee. Specificdly, it is not consdered as persgent in the hydrosphere mainly due to its
voldatility. It is not persgent in the atmosphere. It can be deduced from the above
information that 1,2-dichlorobenzene is not a ,,toxic, persstent and liable to bioaccumulate®
substance as mentioned by the Odo and Paris Conventions for the Prevention of Marine
Pollution (OSPARCOM) according to the criteria currently under discussion and especialy
those defined by UN-ECE, Euro Chlor and CEFIC.

EXPOSURE ASSESSMENT

The exposure assessment is essentidly based on exposure data from anaytica monitoring
programs. 1,2-dichlorobenzene has been measured in a number of water systems. These
leves in surface waters (river water and marine waters) are detailed in Appendix 4
References of the available monitoring data can be found in IUCLID Data Sheet for 1,2-
dichlorobenzene (June 1995). Additional sources have been adso used. All the references are

givenin Appendix 7.

As it is generdly not specified if the location of smpling is close to a source of emisson
(production or processing), it is assumed that the lower levels correspond more to
background "regiond" concentrations than the higher contamined areas which could be
considered asworst cases, or “loca” concentrations.

Marine Waters and Estuaries

Typica recent monitoring data for 1,2-dichlorobenzene in coastal waters and estuaries from
Germany, the Netherlands, France and United Kingdom which are part of the OSPARCOM
region areillustrated on the North Seamap in Appendix 5.

Typica vaues are generdly lower than 0.1 pg/l. Moreover, the concentration of 1,2-
dichlorobenzene in Dutch coastd water is found as 0.019 pg/l which is 10 times lower than
the mean leve in the Rhine due to adsorption effects, dilution through the strong Atlantic
current and evaporation into the atmosphere (Water Quality Monitoring Program North Sea
of the Rijkswaterstaat). The concentration falls by a factor of 100 further from the coast (up
to 70 km).

Measured vaues in the Southern North Sea in 1983-1984 showed concentrations from
0.002 to0 0.12 pg/l (BUA, 1990).

1,2-dichlorobenzene entering the North Sea from other European rivers isonly of reevance
in the estuaries of those rivers since the concentrations measured in the middle of the North

13
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Sea aetoo low. A wors case levd of 0.4 pg/l has been identified in the Rhine estuary in
1983.

River Waters

Background levels in big rivers in Germany, The Netherlands, France and UK are in generd
lower than 0.3 pg/l (see Appendix 4). Typicad vaues are about 0.1 pg/l. A worst case of
0.45 pg/l has been identified at the Germar/NL border. In the recent years, a decreasing
trend is observed in severd rivers.

No 1,2-dichlorobenzene was demongirable in Rhine water treated to yield drinking water
(Kthn, 1989).

RISK ASSESSMENT CONCLUSION

In the risk characterisation of 1,2-dichlorobenzene for the aguatic organisms, the PNEC is
compared to the PEC.

A PNEC of 37 pg/l was obtained for aguatic species exposed to 1,2-dichlorobenzene,

The mean concentration measured in the estuary area of the Rhine in 1983 was 0.4 pg/l
(worst case) but a typica vaue of < 0.1 pg/l can be found. The concentration measured in
Dutch coastd watersin 1983 was 0.019 pg/l.

Thetypical concentration measured recently in surface waters was lower than 0.3 pg/l with a
worgt case of < 0.45 pg/l.

These monitoring vaues dlow to cdculate the ratios PEC/PNEC which are summarized in
table 4.

Table4 : Calculation of PEC/PNEC ratiosfor 1,2-dichlorobenzene

Type of water PEC level PEC/PNEC
Coastal waters/estuaries
worst case 04 g/l 0.01
typical <0.1pug/l <0.003
River waters
worst case <045 g/l <0.01
typical <03yl <0.008

These caculated ratios, which do not take into account any dilution factor within the
sea, correspond to a safety margin of about 100 to 300 between the aquatic effect and the
exposure concentration so that the present use of 1,2-dichlorobenzene should not represent

14
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arisk to the aguatic environment. In addition, the above monitoring data satisfy the draft
European Water Quality objective (CSTE, 1994) which is st a 10 pg/l for surface weters.
Moreover, 1,2-dichlorobenzene hasalow bioaccumulation potentid (except in dgae) and is
assumed to have a low persstence both due to volatility abiotic and biotic degradation
potentias.
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APPENDIX 1

Environmental quality criteria for assessment of ecotoxicity data

The principa qudity criteria for acceptance of data are that the test procedure should be
well described (with reference to an officid guideling) and that the toxicant concentrations
must be measured with an adequate andytica method.

Four cases can be diginguished and are summarised in the following table (according to
criteriadefined in [UCLID system).

Table: Qudlity criteriafor acceptance of ecotoxicity data

Case Detailed Accordance M easur ed Conclusion:
description of | with scientific | concentration reliability level
the test guiddines
[1] :
I + + + valid without
restriction
[2] :
1l + + + valid with
restrictions,
to beconsidered
with care
[l insufficient or - - [3]:
- invalid
AV} the information to give an adequate opinion is [4] -
not available not assignable

The selected validated data L C50 EC50 or NOEC are divided by an assessment factor to
determine a PNEC (Predicted No Effect Concentration) for the aguatic environment.

This assessment factor takes into account the confidence with which a PNEC can be
derived from the available data: interspecies- and interlaboratory variabilities, extrgpolation
from acute to chronic effects,...

Assessment factors will decrease as the available data are more rdlevant and refer to various
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APPENDIX 2
Ultimate distribution in the environment accor ding to Mackay level | model
(details of caculation)
Fugacity Level I calculation
Chemical: 1,2 dichlorobenzene
Temperature {(C) 20
Molecular weight (g/mol) 147
Vapor pressure (Pa) 140
Selubility (g/m3) 130
Solubility (mol/m3) 0.88
Henry’s law constant (PA.m3/mol} 158.31
Log octanol water part. coefficient 3.43
Octanol water part. coefficient 2691.53
Organic C~water part. coefficient 1103.53
Air-water partition coefficient 0.06
Soil-water partition coefficient 33.11
Sediment-water partition coefficient 66.21
Amount of chemical (moles) 1
Fugacity (Pa) .39616460E~6
Total VZ products 2524203.30
Phase properties and compositions:
Phase : Alr Water Soil Sediment
Volume (m3) : .B000E+10 . 70000E+7 +45000E+5 . 21000E+5
Density(kgm3): .12056317E+2 ~10000E+4 »15000E+4 «15000E+4
Frn org carb.: .C0Q0Q0E+0 . 00000E+0 .20000000E~1 «40000000E~1
Z mol/m3.Pa : .41029864E~-3 .63168124E~2 «20912362E+0 »41824724E+0
VZ mol/Pa T L24617918E+7 .44217687E+5 +94105630E+4 +87831921E+4
Fugacity : .39616460E~-6 .39616460E~6 .39616460E~6 .39616460E-6
Conc mol/m3 : ,16254579E-9% .25024974E-8 -B28B47376E~7 +16569475E~6
Conc ¢/m3 :  .2388B4232E-7 .36786713E~6 »12178564E~4 «24357128E~4
Conc ug/g H .19818847E~5 .386786713E~6 +B1l190429E~5 .16238085E~4
Amount mol P .B87527479%E+0 -17517482E~1 737281319E~2 +»34795898E~2
Amount % : 87.53 1.75 0.37 0.35
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APPENDIX 3
SUMMARY OF ECOTOXICITY DATA ON 1,2-DICHLOROBENZENE
1. FISH
Duration Criterion Comments
Species d (days) Typeof | (LC50/EC50 Concentration Validity Reference
h (hours) study NOEC) (mg/l)

Acute Studies
1. FRESHWATER
Brachydanio rerio 9% h FTA LC50 52 1 Roederer (1990)
Pimephales promelas 96 h A LC50 947 1 Environment. Studies (1986)
Brachydanio rerio 24 h ASC LC50 6.8 2 Caamari et al. (1983)
Salmo gairdneri 24h ASC LC50 2.3 2 Cdamari et al. (1983)
Pimephales promelas 96 h S LC50 57 2 Curtis & Ward (1981)
Pimephal es promelas 72h S LC100 10 2 Dawson et al. (1977)
Pimephales promelas 72h S NOEC 3 2 Dawson et al.(1977)
Lepomis macrochirus 96 h S LC50 5.6 2 Buccafusco et al. (1981)
Lepomis macrochirus 48 /96 h S LC50 32/127 2 Dawson et al.(1977)
Brachydanio rerio 48 h FT,C LC50 10 3 Sooff et al.(1979)
Leuciscus idus melanotus 48 h S LC50 20-29 4 Juhnke & L tidemann (1978)
Leuciscus idus melanotus 48 h S NOEC 35.0 4 Hoechst AG (1976)
Salmo gairdneri 96 h LC50 11 4 Ribo et al. (1983)
Salmo gairdneri 96 h FT LC50 1.67 4 US EPA (1985)
Salmo gairdneri 96 h FTA LC50 1.58 4 US EPA (1980)
Oryzias latipes 48 h SS LC50 9.9 4 Y oshioka et al. (1986)
Barbus conchonius 14 h S LC100 ca 4 4 Toman & St'ota (1959)
Carassius auratus 96 h S LC50 20.0 4 Juhnke & L idemann (1978)
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APPENDIX 3
SUMMARY OF ECOTOXICITY DATA ON 1,2-DICHLOROBENZENE
1. FISH
Duration Criterion Comments
Species d (days) Typeof | (LC50/EC50 Concentration Validity Reference
h (hours) study NOEC) (mg/l)

Acute Studies
2. SALTWATER
Menidia beryllina 9% h S LC50 7.3 2 Dawson et al. (1977)
Cyprinodon variegatus 96 h S LC50 9.7 2 Heitmuller et al. (1981)
Cyprinodon variegatus 96 h S NOEC 7.2 2 Heitmuller et al. (1981)

US EPA (1985)
Chronic Studies
1. FRESHWATER
Brachydanio rerio 14d FT,A NOEC 0.37 1 Roederer et al. (1990)
Poecilia reticulata 14d SS LC50 5.8 2 Konemann (1981)
Pimephales promelas chronic NOEC 2 4 embryo larva US EPA (1978)
Pimephales promelas chronic NOEC 1 4 embryo larva US EPA (1978)
Pimephales promelas chronic NOEC 2 4 lifecycle US EPA (1980)

2. SALTWATER

No data available
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APPENDIX 3
SUMMARY OF ECOTOXICITY DATA ON 1,2-DICHLOROBENZENE
2. INVERTEBRATES
Duration Criterion Comments
Species d (days) Typeof | (LC50/EC50 | Concentration | Validity Reference
h (hours) study NOEC) (mg/l)

Acute Studies
1. FRESHWATER
Daphnia magna 24 h SCA EC50 0.78 1 Caamari et al. (1983)
Daphnia magna 48 h SCA EC50 0.74 1 Canton et al. (1985)
Daphnia magna 48 h ASC LC50 2.2 1 Canton et al. (1985)
Daphnia magna 48 h SC LC50 2.4 2 LeBlanc et al. (1980)
Daphnia magna 48 h C ECO 0.36 2 LeBlanc & Kiihn (1980)
Daphnia magna 24 h SO EC50 68 2 Bringmann & Kiihn (1977)
Daphnia magna 24h SO EC50 45 2 Bringmann & Kihn (1982)
Daphnia magna 48 h SA EC50 3.8 2 Hermens et al. (1984)
Daphnia magna 48 h SC LC50 2.35 3 Didtilled water asdiluent | Abernethy et al. (1986)
Daphnia magna 48 h SC EC50 24 3 Bobra et al. (1985)
Daphnia magna 48 h SN EC50 244 4 US EPA (1980)
Daphnia magna 24h S EC50 1.7 4 Kuhn et al (1988)
Daphnia magna 48 h S EC50 3.09.4 4 different populations Deneer et al. (1988)
Cloeon dipterum 48 h S EC50 26 4 Nishiuchi (1981)
Tanytarsus dissimilis 96 h S EC50 11.8 4 US EPA (1980)
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APPENDIX 3

Duration Criterion Comments
Species d (days) Typeof (LC50/EC50 Concentration Validity Reference
h (hours) sudy NOEC) (mg/l)
2. SALTWATER
Artemia salina 24h SN EC50 15 2 Larvae Abernethy & Ward (1986)
Palaemonetes pugio 48H9%6 h SN EC50 10.3/9.4 2 Curtiset al. (1981)
Crassostrea virginica 24h FT EC50 31 4 shell growth Butler et al. (1960)
inhibition
Strongylocentrotus 28h S EC 21 4 eggs, de-velopment Oshidaet al., (1977)
purpuratus
Mysidopsis bahia 96 h S EC50 197 4 USEPA (1978)
Mercenaria mercenaria 48h NOEC 5 4 embryo-larvae Davis & Hidu (1969)
Chronic Studies
1. FRESHWATER
Daphnia magna 21d SSCN NOEC 0.63 1 Kihn et al. (1988)
Daphnia magna 14d SSA EC16 0.37 1 Cdamari et al .(1983)
2. SALTWATER
Mercenaria mercenaria 10d | SS NOEC 5 4 | embryo-larvae | Davis & Hidu (1969)
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APPENDIX 3
SUMMARY OF ECOTOXICITY DATA ON 1,2-DICHLOROBENZENE
3. AQUATIC PLANTS
Duration Criterion Comments
Species d (days) | Typeof | (LC50/EC50 | Concentration Validity Reference
h (hours) study NOEC) (mg/l)
1. FRESHWATER
Scenedesmus pannonicus 96 h A EC50 17 1 Canton et al. (1985)
Selenastrum capricornutum 9% h S CA EC50 2.2 1 Cdamari et al. (1983)
Selenastrum capricor nutum 96 h SCA ECO 0.88 1 Calamari et al. (1983)
Selenastrum capricornutum 9% h CA ECO <09 1 Gdass & Vighi (1981)
Selenastrum capricor nutum 5d S LOEC 80 2 Milligton et al. (1988)
Ankistrodesmus fal catus 4h S EC50 20 2 C measure Wong (1984)
Chlorella vulgaris 6h S EC 50 38 2 Kramer et al. (1986)
Chlorella vulgaris 5d S LOEC 5-100 2 influence of Milligton et al. (1988)
media
Scenedesmus pannonicus 48 h S EC50 14 2 biomass Kuhn et al. (1990)
Scenedesmus pannonicus 5d S LOEC 50-100 2 influence of Milligton et al. (1988)
media
Selenastrum capricornutum 3h S EC50 10 2 4C measure Calamari et al. (1983)
Scenedesmus pannonicus 48 h EC10 3 4 Kihn & Pattard (1990)
Selenastrum capricornutum 9% h S EC50 91.6 4 chlorophyll a US EPA (1978)
content
2. SALTWATER
Marine phytoplankton 10d NOEC 7.6 2 cdl growth Ukeles (1962)
Skeletonema costatum 96 h S EC50 44.2 4 chlorophyll a US EPA (1978)
Phaeodactylum EC100 13 4 Ware (1970)

tricornutum
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LIST OF ABBREVIATIONSUSED IN TABLES

A

Vdidity column:

Andyds

Closed system or controlled evaporation

hour(s)

day(s)

nomina concentration

datic
Fmigaic

flowthrough

1
2
3
4

vaid without retriction

valid with restrictions. to be considered with care
invdid

not assgnable
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APPENDIX 4

ENVIRONMENTAL MONITORING LEVELSOF 12-DICHLOROBENZENE IN NATURAL SURFACE WATERS

Area Year of measurement Average or median Reference
concentration (ug/l)
1. Open sea
Southern North Sea 1983-1984 0.002-0.12 BUA, 1990
2. Coastal waters and estuaries
Rhine Maaduis (NL) 1997 <0.01 EU COMMPS, 1998
Scheldt (NL) 1997 <0.03 EU COMMPS, 1998
Weser estuary (D) 1993-19%4 <0.025 ARGE Weser, 1993
ljsselmeer (NL) 1980 <01 Meijers, 1981
Holland Coast (NL) 1983 0.019 Van de Meent, 1986
Rhine estuary (NL) 1983 04 Van de Meent, 1986
Seine estuary (F) 1995 <02 Agence de Bassin, 1995
Forth estuary (GB) 1987 <12 Rogers, 1989
Solent estuary (GB) 1990 0.035-0.107 Bianchi et al., 1991
Tees (Redcar Jetty) (GB) 1995 <01 Environment Agency,1997
Elbe 1994 < 0.006 EU COMMPS, 1998
1995 <0.004 EU COMMPS, 1998
3. Rivers
Germany, Elbe (Magdeburg) 1993 <045 IKSE, 1994
Germany, Rhine (Wieshbaden) 1986 0.18 Kihn, 1988
Germany, Rhine (Kdln) 1986 0.15 Kihn, 1988
Germany, Rhine (Dusseldorf) 1986 0.23 Kihn, 1988
Germany, Rhine (Wesdl) 1986 <0.06 Kihn, 1988
Germany, Rhine (D/NL border) 1993 <03 Deutsche Komission zur Rheinhaltung des Rheines, 1995
1996-1997 <01 EU COMMPS, 1998
The Netherlands, Rhine (Lobith) 1990 <01 RIZA, 1991
The Netherlands, Maas (Eysden) 1990 <01 RIZA, 1991
1996-1997 <0.04 EU COMMPS, 1998
France, Seine River 1995 <02 Agence de Bassin, 1995

The symbol < indicates that the value is under the detection limit of the analytical method
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APPENDIX 5

NORTH SEA MONITORING DATA ON 1,2-DICHLOROBENZENE
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Figure 1: North Sea monitoring data on 1,2-dichloroethane
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