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are di(2-ethylhexyl) phthalate (DEHP), mhbutyl pathway of phthalates in the environment. DEHP can be

phthalate (DBP), and di-octyl phthalate (DOP) used as a sole carbon source by several microbes in pure
(CAS numbers 117-81-7, 84-74-2, 117-84-0, and culture studies and has been found to degrade in soil,
molecular weights 390.6, 278.4, 390.6, respectively).water, and activated sludge (Richards and Shieh 1986).
Information concerning the uses and production of the
phthalate acid esters DEHP, DBP, and DOP in Canada i$he half-life of DEHP (measured as loss of parent
limited by confidentiality restrictions. Pierce et al. (1980) compound) at a concentration of 20§ in distilled
provide a more extensive review of Canadian productionwater treated with acclimated sewage was 5.25d and
and processing of phthalate esters as a group. ranged from 4.55 to 6.77 d, with 86% mineralization

being observed over a 28-d period (Sugatt et al. 1984).
DEHP is one of the most widely used plasticizers in DBP in wastewaters (20 riig) had a half-life of 15.4 d,
Canada (Environment Canada 1983). Out of 18 000 t ofand losses of up to 57% (as g@ere reported after 28 d
DEHP supplied in 1984, 30% was used in the production(Sugatt et al. 1984).
of polyvinyl chloride (PVC) film and sheet, and 15% was
used to produce PVC flexible profiles. The remaining Studies using DEHP have demonstrated steady state BCFs
55% was used in various products, including PVC piperanging from 112 to 518 in zooplankt@@aphnia magna)
and fittings, wire, cable, coated fabrics, molding, siding, exposed for 21 and 1 d, respectively (Macek et al. 1979).
PVC flooring and other uses of PVC and resins. Benthic organisms had BCFs that ranged from 350 in the
Adhesives and consumer products account for 70% of thenidge larvae Chironomus plumosugo 3996 in the
use of DBP in Canada, while plastisols account foramphipodGammarus pulexafter exposure to DEHP for
another 30% (Martec Limited 1979). Use and production7 and 10 d, respectively (Mayer and Sanders 1973;
information was not found on DOP. Thuren and Woin 1991). The BCFs for DEHP in fish
appear to be highly variable and ranged from 42 in

DEHP, DBP, and DOP were monitored in surface andrainbow trout to 2600 in channel catfish over exposure
drinking waters in Quebec, Ontario, and Alberta (CCME durations of 94 and 1 d, respectively (Stalling et al. 1973;
1993). Canadian surface water samples were reported tMehrle and Mayer 1976).
range from 0.29 to 300 (I for DEHP, from 0.04 to
14 pdgl* for DBP, and from 0.02 to 7 [ig" for DOP For DBP, a single study dd. magnaresulted in a BCF of
(Mayer et al. 1972; Brownlee and Strachan 1977; Ewing400 after 7 d, and BCFs in benthic organisms ranged from
et al. 1977; NAQUADAT/ENVIRODAT 1991). DOP 430 in the mayflyHexagenia bilineatato 1400 in the
levels of up to 55 p™* were reported in water samples amphipodG. pseudolimneauollowing exposures of 7
taken from an effluent plume of a Lake Superior pulp mill and 14 d, respectively (Mayer and Sanders 1973; Thuren
(Brownlee and Strachan 1977), while other effluents fromand Woin 1991). Only one study on freshwater fish was
an industrial facility in Alberta contained DBP residues up found; it yielded BCFs ranging from 580 to 2080 in the
to 64 pdl* (NAQUADAT/ENVIRODAT 1991). fathead minnow after 11 d (Call et 4B83).

T he three phthalate esters included in this fact sheeBiological decomposition is a significant degradation

Environmental fate processes of phthalic acid esters are ) .
driven mainly by their hydrophobicities and ability to Table 1. Water qual_lty gwdellne_s fpr phthalate esters for
partition and adsorb to organic phases. Sorption to the protection of aquatic life (CCME 1993).
terrestrial soils plays an important role in reducing the ol
> . L Aquatic life
mobility of these chemicals and may significantly delay

Guideline value (pgi™)

their entry into groundwater and aquatic systems. The DEHP DBP DOP
most  significant environmental loss processes forgashater 16 19 NRG'
phthalates occurs through biodegradation. Abiotic

includi ilizati - Marine NRG NRG' NRG'
processes, including volatilization, hydrolysis, and
photolysis, are of minor environmental importance “interim guideline.
(CCME 1993). No recommended guideline.
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In acute studies with invertebrates, the most sensitive
species was the zooplanktén magna with 48-h LGgs

of 2.0 mdll™* (Adams and Heidolph 1985) and 114
(LeBlanc 1980). In chronic studie®. magnawas the
most sensitive species tested, with a 21-d LOELE&Xposed rainbow trout embryo-larvae from 12 d before
(reproduction) of 0.003 nifj* (Mayer and Sanders, hatching until 90 d after hatching and reported that
1973). These data were ranked unacceptable, howevehatchability was not affected by DEHP concentrations
because of low control fecundity and because DEHPranging from 0.005 to 0.054 rilig". A significant increase
levels at the beginning and the end of the test were noth sac-fry mortality (20%) was reported 5 d after hatching
reported (Federal Register 1990). In other chronic studiedn treatment groups receiving 0.014 g DEHP. There
using D. magnaas a test, SMATCs ranged from 158 to were no significant effects on mortality compared to
811 pdll™* (Brown and Thompson 1982; Knowles et al. controls when the exposure was continued beyond 24 d.
1987). Springborn Bionomics (1984a) expofednagna DeFoe et al. (1990) treated rainbow trout embryo-larvae
to DEHP concentrations ranging from 0.024 to with DEHP from 72 h after fertilization until 90 d after
0.38 mdl™* for 21 d. Exposure to 0.16 hatching. They reported no adverse effects on egg

significantly reduced survival after both 14 and 21 d of hatchability, survival, or growth occurred to rainbow trout
treatment. eggs exposed to 0.052 g for 90 d. These results

failed to support those of Mehrle and Mayer (1976). Eggs

Definitive acute toxicity data for vertebrates were Of channel catfish, redear sunfish, largemouth bass
available for three fish species and two amphibians. In(Micropterus salmoides)and rainbow trout had chronic
rainbow trout (Oncorhynchus mykissp 96-h LG, of  LCscs ranging from 0.69 to 149 rilig" (Birge et al. 1978,
540 mdL ™ was reported (Hrudey et al. 1976). Birge et al. 1979). In amphibians, Birge et al. (1978) reportedisC
(1978) exposed the eggs of channel catfistalurus of 3.88 and 4.44 nifi”* for eggs of the Fowler’s toad and
punctatus) leopard froggRana pipiens) Fowler’s toads  leopard frog exposed to DEHP for 8 d.

(Bufo fowleri) and redear sunfist.epomis microlophus)

to DEHP and reported 72-h k@ ranging from 1.21 to  The available acceptable toxicity data indicate that the
77.20 mdl™. Although the test chemical was reported as most sensitive freshwater organism vias magna.The
DOP in the Birge et al. (1978) studies, according todata of Mayer and Sanders (1973) and Mehrle and Meyer
M. Kercher (1992, Water Resources Institute, University (1976), which had more sensitive endpoints, were ranked

of Kentucky, Lexington, Kentucky, pers. com.), the as unacceptable and, therefore, could not be used for
experiment actually used DEHP. guideline derivation. The interim water quality guideline

for DEHP for the protection of freshwater life is
Mehrle and Mayer (1976) exposed fathead minnows16 udil™. It was derived by multiplying the 21-d LOEC
to DEHP concentrations ranging from 0.0019 toof 0.16 mdl™ (survival) for chronically exposed
0.062 mdl™* for 56 d and reported no adverse effects D. magna (Springborn Bionomics 1984a) by a safety
related to growth or survival. The same study alsofactor of 0.1 (CCME 1991).

Figure 1. Select freshwater toxicity data for DEHP
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DBP

One study on the phytotoxicity of DBP was found in the
literature. Springborn Bionomics, Inc. (1984b) examined
the effects of DBP on the growth rate of the green algal
Selenastrum capricornutunand reported an Eg of
0.75 mgl ™.

Invertebrate acute toxicity values ranged from a 48-§ LC
of 0.76 md@ll™* to a 24-h LG, of 17 mdgL™ for the midge

larvae (C. plumosus) and D. magna respectively
(Streufert et al. 1980; #hn et al. 1989). In chronic
invertebrate studies, Springborn Bionomics, Inc. (1984b)
studied the effects of DBP on survival and reproduction of
D. magna and reported a 21-d ECof 1.5 mgl™
Similarly, a 15-d NOEL and LOEL of 0.56 and
1.8 mdL?, respectively, were reported for reproductive
inhibition of D. magna(McCarthy and Whitmore 1985).
Other studies reported simil&. magna21-d LG, and
21-d EG (reproduction) values of 1.92 and 1.64[Y
(DeFoe et al. 1990).

Mayer and Ellersieck (1986) reported 96-hsh.Gata for a
number of fish species including yellow perfRerca
flavescens) channel catfish, rainbow trout, bluegill
sunfish (Lepomis macrochirus)and fathead minnows
ranging from 0.35 to 3.96 rlj*. Other acute toxicity
data on fish ranged from 0.85 to 1.2 for 96-h and
24-h LG tests on fathead minnows and bluegills (EG&G
Bionomics 1983; DeFoet al. 1990). In chronic studies,
Ward and Boeri (1991) reported a LOEL (mortality) of
190 pdll™* and a SMATC of 400 ™ for rainbow trout

in a 99 d. study. Other studies reported reduced hatchin
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Figure 2. Select freshwater toxicity data for DBP.

success oD. magna A NOEL of 0.320 mgl™ and a

LOEL of 1.0 mdlL™* were reported. DOP had no effect on

the survival of embryos or larvae of fathead minnows at
3.2 mdLL* during 28-d exposures. However, hatching was

decreased by 35% at 10 fig. It is difficult to interpret

these data because the DOP concentrations used in these

studies exceeded the water solubility of the compound.

There were insufficient data to recommend a Canadian
5vater quality guideline for DOP.

success and embryo survival of fathead minnows at DBP

concentrations of 1000 [Ig* in 20-d tests. Also reported

was a 20-d NOEL for fathead minnow hatching and

survival of 560 pdl™ (McCarthy and Whitmore 1985).
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