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Year test Protocol cited | Results Refiability Study reference
completed
1992 MITI (OECD A42d BCF 0.3-22 at two (4) not assignable. Only a CITI, 1992
3050) concentrations over & weeks brief summary available.

1981 96h BCF 3-5 for goldfish, 77-113 for | (3] invalid Sasaki ef al
killifish 1981

1982 BCF 31-39 (continuous flow through | (2) valid with restrictions. Sasaki af al,
system), 50-89 (stafic system) Acoeptable though not clearly 1982

reparted

Bioaccumulation in fish has been assessed (CITI, 1992). The fish species used for this test
was the carp (Cyprinus carpio). Test concentrations appear to be acceptable, being
approximately 2 and 0.2% (20 and 2 pg/l) of LCsy, though LC5; values relate to other species.

Fish were kept m flow-through conditions for 28 days prior to exposure to test substance. The
exposure period was 6-8 weeks following which the concentration in fish was determined
(method not stated). BCFs of 0.3 — 3.3 and <2.2 — 22 were obtamed for the two concentrations
respectively. Bioconcentration 1s calculated as (concentration in fish)/(concentration 1n water).
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TDCP and three other phosphates were investigated (Sasaki ef al, 1981) mn studies to estimate
the log K., acute toxicity to and bioconcentration in two species of fish, goldfish (Carassius
auratus) and killifish (Oryzias latipes). .

The bioconcentration test was only 96 h long (the usual term of exposure 1s more than one
week). Test fish were not fed or test vessels aerated in this fime. The test system appears to
be that used for the toxicity test (see section 3.3.1). The test concentration of 1 mg/l 1s
unacceptably close to the LCsy reported in other sources (though this toxicity level was not
observed in the species concerned). Estimated BCF 1s 3-5 for goldfish, 77-113 for killifish.
Bioconcentration 1s here calculated as (concentration in fish)/(concentration 1 water).

The estimation of acute toxicity 1s very unusual and the results should not be considered
further as 1t appears that only one test concentration was used for each test substance, the LCsp
bemng estimated based on the number of survivals after 96 hours. Fish exposed to TDCP
suffered a “charactenistic manifestation of [organophosphorus] toxicity” — deformation of the
spine. The estimated LCsp 15 3.6 ppm m killifish. 5.1 ppm mn goldfish.

A study of phosphate ester behaviour in killifish (Sasaki er al, 1982) discusses
bioconcentration mn this species of various substances using both static and flow-through
systems. A 30-day exposure period was used. Bioconcentration ratios of 31-59 for TDCP
were recorded for the continuous flow system; the paper quotes a previous static study m
which BCFs of 50-89 were obtained; this has not been reviewed. A biological half-life of 1.65
hr was reported. Bioconcentration 1s calculated as (concentration in fish)/(concentration in
water).

The short half-life 1s consistent with the rapid elimmnation seen in metabolic studies in the rat.
Full details will be given in section 4.1.2.1.

The TGD gives a method for estimating the value of BCF m fish based on log K. The
appropriate equation 1s the linear equation for substances with log K., <6:

Log BCFg. = 0.85 log Koy — 0.70

The log K for TDCP 1s 3.69+ 0.36. On the basis of the uncertamty on this value, a range of
log BCF can be estimated. From the above equation, BCFygy, = 273.2 (range 135.1 — 552.7).
The measured BCFs for TCPP and TDCP are relatively low in comparison with the
predictions and with other substances of similar log K. values. There could be various
causes for such a result, including the observed rapid metabolism in the organism. There 1s
evidence for metabolism of both TDCP (which 1s discussed in Section 4.1.2.1) and TCPP
(refer to HSA/EA, 2008a). TCEP has a similarly low measured BCF value and metabolism
occurred in both i1 vive toxicokinetics and in virro studies.

The measured BCF of 45 lkg 1s used in the risk assessment; this is the arithmetic mean of the
range 31 to 59 UVkg. Sice the values are in a narrow range. a mean 1s considered acceptable
and representative.




