e Canadian Water Quality CHLORINATED
" @ = Guidelines for the Protection ETHENES
;"/ of Aquatic Life 1,1,2-trichloroethene

(trichloroethylene)

are common names for 1,1,2-trichloroethene; aecological effects. For example, in a natural pond
colourless liquid with high volatility (vapour community with an initial TCE concentration of
pressure = 8 kPa at 20) and moderate water solubility 25.0 mdll™, zooplankton(Daphnia sp) abundance and
(1.1 g-L* at 20C). TCE is a degreasing solvent in phytoplankton richness and abundance remained low 43 d
automotive and metal industries, and is used in dryafter application, although 98% of the TCE had
cleaning facilities and various consumer products (Hughedisappeared within 15 d (Lay et al. 1984).
et al. 1994). Canadian production of TCE ceased in 1985.

Trichloroethylene (GHCl3; CAS 79-01-06) and TCE Despite rapid dissipation rates, TCE may have long-term

TCE enters the aquatic environment through industrialWater Quality Guideline Derivation

discharges, landfill leaching, accidental spills, and

improper storage and disposal. Atmospheric transport andhe interim Canadian water quality guideline for 1,1,2-

deposition of TCE is a significant route of entry to aquatic trichloroethene for the protection of freshwater life was

environments in nonindustrial areas (USEPA 1979). In thedeveloped based on the CCME protocol (CCME 1991a).

1980s, surface water concentrations in Canada generally

did not exceed 1 i, though site-specific residues up to

90 pdll™* were reported (Kaiser and Comba 1983; 1986; Freshwater Life

Lum and Kaiser 1986). TCE concentrations in

groundwater are generally higher due to minimal pcte toxicity (48- to 96-h Lg) values for TCE vary

volatilizatilon (Zoeteman et al. 1980). Residues from 0.06—om 28.2 to 213 mi§i ! for juvenile American flagfish

425 mdL "~ have been measured near industrial sites in(jordanella floridae)and golden orfegLeuciscus idus)

British Columbia and Manitoba, respectively (Golder regpectively (Slooff et al. 1983; ATRG 1988). Fathead

Associates 1989; UMA Engineering Ltd. 1992). minnows (Pimephales promelasgxposed for 96 h to
o 21.9mdgl™ TCE experienced narcosis, gill swelling,

The low log K (2.29) of TCE suggests that it will not ejanization, and loss of equilibrium (Alexander et al.

bioconcentrate to a high degree. BCFs for freshwater1978)_ Following exposure to 5.0 g of TCE for 24 h

organisms vary from 17 to 1160 for bluegill sunfish rainhow trout (Oncorhynchus mykissncreased their

(Lepomis macrochirusand green alg&Chlorella fusca  yagpiration rate (Slooff 1979). Chronic toxicity data

vacuolata) respectively (Barrows et al. 1980; Geyer et al. jngicate that brook trouSalvelinus fontinalisgxperience

1984). Further TCE re_?dues in several marine species arg decrease in swim-up survival and 120-d fry weight and

reportedly <30.0 mgkg™ ww (Pearson and McConnell growth after exposure to 0.21 fig (ATRG 1988).

1975; Ofstad et al. 1981; Wang et al. 1985). Flagfish fry suffer 100% mortality after exposure to

o o 20.9 mdll™* TCE for 28 d (ATRG 1988).
Volatilization is the principal removal process for TCE
from the aquatic environment. Laboratory studies haveaier fleas (Daphnia magna)are the most sensitive

indicated half-lives from 17.7 min to 3.4 d, depending on aquatic invertebrate to TCE with a 48-h ggCor
the rate of mixing (Jensen and Rosenberg 1975; Dilling

1977; Peng et al. 1994). Estimated half-lives in shallow
ponds, lakes, and rivers ax&2 d (Smith et al. 1980; Lay
et al. 1984). TCE may be more persistent in marine

Table 1. Water quality guidelines for 1,1,2-trichloroethene
for the protection of aquatic life (CCME 1991b).

systems with estimated half-lives of 13-28 d (Wakeham etaqyatic life Guideline value (ug?)
al. 1983). Freshwater rich in organic matter may lose up to .

40% of dissolved TCE residues through sorption (Dilling Freshwater 21

et al. 1975). Limited microbial degradation occurs under Marine NRG

anoxic conditions (Barrio-Lage et al. 1988). Interim guideline.,

No recommended guideline.
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immobilization of 7.76 m@_'l (Abernethy et al. 1986). Environment by the Aquatic Toxicity Research Group, Lakehead
Other studies report 48-h k@ from 48.0 to 75.0 nify™ University, Thunder Bay, ON.

f it Aed ti d | Hvd Barrio-Lage, G.A., F.Z. Parsons, and P.A. Lorenzo. 1988. Inhibition and
or mosqui Oes( edes aegyp ')an po yps( ydra stimulation of trichloroethylene biodegradation in microaerophilic

oligactis) respectively (Slooff et al. 1983). Some  microcosms. Environ. Toxicol. Chem. 7:889-895.

phytoplankton species are quite tolerant of TCE. ForBarrows, M.E., S.R. Petrocelli, K.J. Macek, and J.J. Carroll. 1980. Bio-
example,Selenastrum capricornutuimas a 96-h NOEC concentration and elimination of selected water pollutants by bluegill
for growth of 175 mmd' and Scenedesmus pannonicus sunfish (Lepomis macrochirys In: Dynamics, exposure and hazard

B assessment of toxic chemicals, R. Haque, ed. Ann Arbor Science
has a 192-h NOEC 0f1000 m@ll™* TCE (Slooff et al. Publishers, Ann Arbor, M. a

1983). CCME (Canadian Council of Ministers of the Environment). 1991a.
Appendix IX—A protocol for the derivation of water quality
The interim water quality guideline for TCE for the guidelines for the protection of aquatic life (April 1991). In: Canadian

. . - . water quality guidelines, Canadian Council of Resource and
protection of freshwater life is 21 mgl It was derived by Environment Ministers. 1987. Prepared by the Task Force on Water

multiplying the LOEC of 0.21ni§™ for brook trout Quality Guidelines. [Updated and reprinted with minor revisions and

(ATRG 1988) by a safety factor of 0.1 (CCME 1991a, editorial changes in Canadian environmental quality guidelines,

1991b). Chapter 4, Canadian Council of Ministers of the Environment, 1999,
Winnipeg.]

. 1991b. Appendix VIl—Canadian water quality guidelines:

Toxicity Species Toxicity Concentration (ug-D Updates (April 1991), trichloroethylene, polychlo_rinated biphenyl_s
informatior] endpoint (PCBs), and chlorinated ethanes. In: Canadian water quality
» |3 floridae 96-h LGy | : " ggidelines, Canadian Council of Resource and Environme_nt
% L. macrochiruf96-h LG, | = er_ustgrs. 1987. Prepared by the Task Force on Water Quality
§ |O. mykiss  |48-h LG, | : = Guidelines. .
E O. mykiss 24-h LG, | : - Dilling, W.L. 1977. Interphase transfer processes. Il. Evaporation rates

@ P. promelas |96-h LG, | - of chloromethanes, ethanes, ethylenes, propanes, and propylenes from

§ ér 5 maana la6hE 0 : dilute aqueous solutions. Comparisons with theoretical predictions.
£ [O-magna - 14B-NEG, | = Environ. Sci. Technol. 11:405-409.

§ |/ aeaypti 48-n BG, : " Dilling, W.L., N.B. Tefertiller, and G.J. Kallos. 1975. Evaporation rates

% H. oligactis |48-hEG,| : = and reactivities of methylene chloride, chloroform, 1,1,1-

£ |s. capricornutun}96-h LOEL| = trichcloroethane, trichloroethylene, tetrachloroethylene, and other
- : chlorinated compounds in dilute aqueous solutions. Environ. Sci.

, |?-floridae  [28-d LGy | - = Technol. 9:833-838.

g |S. fontinalis  1120-d LOEY ® Geyer, H., G. Politzki, and D. Freitag. 1984. Prediction of

& |S- fontinalis  120-d LOEL = ecotoxicological behaviour of chemicals: Relationship between n-

g | & |5 fontinalis [120-d LOEY " octanol-water partition coefficient and bioaccumulation of organic

g S. fontinalis |120-d LOE . chemicals by alg€hlorella. Chemosphere 13:269-284.

G [ [S.fontinalis [120-d LOEY . u Golder Associates. 1989. Interim report on supplementary
2 hydrogeological investigations at 800 Terminal Ave., Vancouver, BC.
€ |Daphniasp. |43-d LG | L] Prepared by Golder Associates Ltd., Burnaby, BC. Unpub.

2 : Hughes, K., M.E. Meek, and W. Windle. 1994. Trichloroethylene:
Canadian Water Quality Guideline | : Evaluation of risks to health from environmental exposure in Canada.

21 pg-Lt L . . . . J. Environ. Health. Sci. C12:527-543. N _
Toxicity endpoints: 100 1® 1  10F 10 10 Jensen, S., and R. Rosenberg. 1975. Degradability of some chlorinated
| primary @ critical value +Canadian Guideline aliphatic hydrocarbons in seawater and sterilized water. Water Res.
9:659-661.
Figure 1. Select freshwater toxicity data for 1,1,2- Kaiser, K.L.E., and M.E. Comba. 1983. Volatile contaminants in the
trichloroethene. Welland River watershed. J. Gt. Lakes Res. 9:274-280.

1986. Tracking river plumes with volatile halocarbon
contaminants: The St. Clair River—Lake St. Clair example. Environ.
Toxicol. Chem. 5:965-976.

Lay, J.P., W. Schauerte, and W. Klein. 1984. Effects of
trichloroethylene on the population dynamics of phyto- and
zooplankton in compartments of a natural pond. Environ. Pollut. Ser.
A. Ecol. Biol. 33:75-91.

Lum, K.R., and K.L.E. Kaiser. 1986. Organic and inorganic
contaminants in the St. Lawrence River: Some preliminary results on
their distribution. Water Pollut. Res. J. Can. 21:592—603.

Ofstad, E.B., H. Drangsholt, and G. Carlberg. 1981. Analysis of volatile
halogenated organic compounds in fish. Sci. Total Environ. 20:205-215.
Pearson, C.R., and G. McConnell. 1975. Chlorinated C1 and C2
hydrocarbons in the marine environment. Proc. R. Soc. London Ser.

B189:305-332.
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