e Canadian Water Quality CHLORINATED
@ ~= Guidelines for the Protection BENZENES

“’/ of Aquatic Life 1,3-dichlorobenzene

molecular weight 147.01) is not imported,
produced, or used in any industrial process orThe USEPA (1980) reported a 96-h yCfor fathead

product in Canada. There is evidence, however, of someninnows (Pimephales promelasdf 7790ugl™. Acute
minor creation of dichlorobenzenes during the results forDaphnia magnaare a 48-h L of 4870ugl™
chlorination of benzene-containing sewage, from the(Abernethy et al. 1988) and a 96-h 4,®f 8085pugl™
dehalogenation of more highly chlorinated benzenes, andlkemoto et al. 1992).

during incineration of organic matter containing chlorine

(Government of Canada 1993). 1,3-DichlorobenzeneThe interim water quality guideline for 1,3-
concentrations in the Great Lakes watershed ranged frondichlorobenzene for the protection of freshwater life is
not detectable (limit of detection from 0.000 02 to 150pgll™. It was derived by multiplying the 32-d early
0.002ugM™) to 0.0188ugM™?, but effluent levels as high life-stage LOEC (growth) of 15009 (Carlson and
as 0.014pgm™ were found (Oliver and Nicol 1982; Kosian 1987) for the most sensitive organism to 1,3-
Stevens and Neilson 1989; Merriman et al. 1991). Oliverdichlorobenzene, the fathead minn@® promelas)by a
and Nicol (1982) reported levels of 1,3-dichlorobenzenesafety factor of 0.1 (CCME 1991). An early life-stage

I iguid 1,3-dichlorobenzene (CAS 541-73-1, Freshwater Life

in Great Lakes salmonid fish ranging from 0.3 jegg™. LOEC (growth) of 151QugL ™ for the fathead minnogP.
Mackay et al. (1992) have modelled the environmental[ Toxicity Species Toxicity Concentration (g8
fate of each of the chlorobenzenes using several versior|gformatio endpoint

of a fugacity-based model and available information. & :

These modelling results indicate that chlorobenzeng g [P-promelas [96-nLGo| : =

behaviour varies as a function of the degree of| £ |= -

chlorination. The simplest model, Fugacity Level I, | < [ £ [D.magna [48-hLCy| : o
demonstrates that 1,3-dichlorobenzene tends to partitiof § [D.magna  |ee-nicy| o

into air, with small amounts going to water and soil, = :

because of its moderate vapour pressure (307 Pa) and low | & [P- promelas [32-dLoed] : ®

water solubility (120 mg-t). Level Il modelling indicates o | 8 [P promelas fLOEC : m

that the primary removal processes for all chIorobenzenesg 2 |P. promelas 14-d LG | : o

are in air. For 1,3-dichlorobenzene, removal is by| © § s. capricorutu96-h EG, | o
advection (e.g., deposition, sedimentation) and chemic = — :

reaction. Photodegradation is slow, resulting in| ©&mwd@an Vi’;‘ée:lg‘t’f"‘yeu'de"”e G . . .

atmospheric half-lives of 2-6 weeks. In the aquatic Tocy endpomts: 17 10 10 10 10
environment, 1,3-dichlorobenzene is found mostly in m primary @ critical value
organic phases (organisms, sediments) or associated witha secondary
suspended/dissolved organic material rather than dissolveg}igure 1. Select freshwater toxicity data for
in the water phase (log octanol-water partition coefficient 1 3-dichlorobenzene

3.4), with half-lives of 6-18 weeks in the water and 1.1-3.4 ' '
years in the sediment.

+ Canadian Guideline

Table 1. Water quality guidelines for 1,3-dichlorobenzene
for the protection of aquatic life (Environment

Water Quality Guideline Derivation Canada 1997).

o _ _ o Aquatic life Guideline value (ug-L*)
T_he interim Canadian water q.uallty guideline fo_r 1,3- Feshwater 150
dichlorobenzene for the protection of freshwater life was NRG

developed based on the CCME protocol (CCME 1991)Marine
For more information, see the supporting document interim guideline.
(Environment Canada 1997). "No recommended guideline.
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promelas)was also reported (USEPA 1980). Konemann Carlson, A.R., and P.A. Kosian. 1987. Toxicity of chlorinated benzenes
(1981) found a 14-d L& for the guppy Poecilia to fathead minnow®imephales promelagirch. Environ. Contam.
reticulata of 7370ugll™. A recent study with midges Toxicol. 16:129-135.

. - . Environment Canada. 1997. Canadian water quality guidelines for
(Chironomus riparius)by van der Zandt et al. (1994) chlorinated benzenes. Supporting document. Environment Canada,

-1
reported a 96-h NOEC at 3idgll™ based on some Science Policy and Environmental Quality Branch, Ottawa. Unpub.
behavioural changes. Even though this study is of draftdoc.
acceptable quality, and reports the lowest concentration, iGovernment of Canada. 1993. 1,2-Dichlorobenzene. Canadian
was not used in the guideline derivation, as neither Environmental Protection Act, Priority Substances List Assessment

: ; Report. Environment Canada and Health Canada, Ottawa.
behavioural changes or NOECs are acceptable er]deIntSHeitmuIIer, P.T., T.A. Hollister, and P.R. Parrish. 1981. Acute toxicity

. of 54 industrial chemicals to sheepshead minn@yprinodon
The USEPA (1978) reported chronic data where the alga yariegatus Bull. Environ. Contam. Toxicol. 27:596-604.
Selenastrum capricornutunexhibited a 96-h E& of lkemoto, Y., K. Motoba, T. Suzuki, and M. Uchida. 1992. Quantitative
149 000|Jg[[L'l, based on change in cell numbers. structure-activity relationships of nonspecific and specific toxicants
in several organism species. Environ. Toxicol. Chem. 11:931-939.
Konemann, H. 1981. Quantitative structure-activity relationships in fish
toxicity studies. Part 1. Relationship for 50 industrial pollutants.
Toxicology 19:209-221.
Mackay, D., W.Y. Shiu, and K.C. Ma. 1992. lllustrated handbook of
Insufficient information exists to derive an interim marine  physical-chemical properties and environmental fate for organic
guideline for 1,3-dichlorobenzene. Heitmuller et al. (1981) chemicals I. Monoaromatics, chlorobenzenes, and PCBs. Lewis
reported a 96-h NOEC of 42Q@M™ for sheepshead Publishers Inc., Boca Raton, FL. .
minnows (Cyprinodon aggregata)The USEPA (1978) Merriman, J.C., D.H.J. Anthony, J.A. Kraft, and R.J. Wilkinson. 1991.

. Rainy Ri lity in the vicinity of bleached k ills.
reported a 96-h L& of 3850 ugll 1 (the lowest-effect- Cﬁgosgﬁgr:’ 2?125:_%1'? e vicinity of bleached kraft mills

level) for opossum shrimidysidopsis bahia). Oliver, B.G., and K.D. Nicol. 1982. Chlorobenzenes in sediments,
water, and selected fish from Lakes Superior, Huron, Erie, and
Ontario. Environ. Sci. Technol. 16:532-536.
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