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- Al@xA: 289 A Al AEEA AV BAE | ¢ ECso(28Y) > 60 mg/kg dwt(survival)
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Toxicity to sediment
dwelling organisms
Chironomus ripariis 28-day test 2006 Day 0-3 NOEC | 8.8 mg/kg dwi (3- (1) valid Fuifils all the reliability critena. The study was subject to GLP Wildlife
(midige) based on OECD development day geometric without Intemation
guideline 218 mean measured) restriction The test results are quoted in the test report relative to nominal and al, Lid.
(February 2001) (13 mglkg dwt initial measured concentrations. For the purposes of deriving a (2006a).
(nominal)) PNEC for risk assessment the NOEC for effects on development
28-day NOEC has subsequently been recalculated on the basis of geometric mean
development 3.9 mg/kg dwt measured coneentrations for the first three days of the test. The 3-
(28-day time- day related value is considered to cover the most susceptible first
weighted instar phase of the life-cycle of the test organisms and a period of
geometric mean the test when the exposure concentrations were reasonably close to
28-day LOEC measured) the target values (see section 3.3.1.1.6 for full discussion and
development (13 mgikg dwt justification)
(nominal))
The NOEC for effects on development and the EC50 for effects on
8.5 mglkg dwt adult emergence have also been calculated relative fo 28-day time-
28-day EC50 (28-day time- weighted geometric mean measured concentrations. These values
emergence weighted are included within the table along with the corresponding nominal
geometric mean values for comparative purposes only.
measured)
(25 mglkg dwt The test sediment contained 5.3% fotal organic carbon.
(nominal))
16 mg/kg dwt (28-
day time-
weighted
gecmetric mean
measured) (34
mglkg dwt
(nominal))
Hyallela azteca ASTM E 1706- 2008 28-day EC50 >71 mgikg dwt (1) vahd Fulfils all the reliability criteria. Results are expressed relafive lo Wildiife
(amphiped) 00 survival (M) without mean measured concentrations. The study was subject to GLP_ Intermation
OPPTS 28-day NOEC restriction al, Ltd.
850.1735 survivalfrepro 71 mglkg dwt (M) Test sediment contained 5.7% total organic carbon (2006b)
28-day LOEC
Test species Test protocol Year test Endpoint and Result {mg/l)’ Reliability Comments Study
completed exposure assessment reference
period
survivalfrepro >71 mglkg dwt
(M)
Lumbricedus varegalus | ASTME 1706- 2006 28-day EC50 >80 mg/kg dwt (1) valid Fulfils all the reliability criteria. Results are expressed relative to Wildlife
(oligochaete) 00 survival (M) without mean measured concentrations. The study was subject o GLP Internation
OPPTS 28-day NOEC restriction al, Lid.
8501735 survivallrepro 60 mg/kg dwt (M) Test sediment contained 5.7% total organic carbon. (2006¢c)
28-day LOEC
survival/repro >80 mglkg dwt
(M)
Results of chronic foxicity studies carried out with three species of sediment-dwelling
organisms are available:
A prolonged toxicity study with Chironomus riparius using spiked sediment (Wildlife
International Project 583A-104), performed mn April/May 2005.
A prolonged toxicity study with Lumbriculus variegatus using aplke}:i sediment
(Wildlife International Project 583A-106), performed 1n June/July 2005
A prolonged toxicity study with Hyalella azteca using spiked sediment (Wildlife
International Project 583A-103), performed in November/December 2005
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The studies were carried out using procedures that are considered to be current best practice
and have been assigned reliability 1.

In all three tests, sufficient food for the duration of the test was delivered to the sediment at
the start of the studies. The results of the studies are all considered to be vahid without
restrictions and are reported in Table 3.34. However there were differences in the methods
and results that required consideration when deciding on the most appropriate NOEC to use as
the basis for deriving a PNEC for sediment.

There were differences in the sampling and analysis methods that were used to determine
exposure concentrations of TDCP in the three studies:

The analytical sampling schedule employed in the C. riparius study was that proposed
i paragraph 38 of OECD guideline 218. Samples of overlying water, pore water and
sediment were taken from the highest and lowest TDCP test concentrations at the start,
on day 7 and at the end of the study. The analytical results showed an apparent
dramatic decline in measured sediment concentrations from 11 and 260 mg TDCP/kg
respectively at the start of the study i the lowest and highest treatments to
concentrations that were below the Limut of Quantitation (LoQ, 3 mg/kg) at the end of
the study. Significant concentration losses were also observed 1n the pore water and
overlymg water samples.

The sampling schedule employed in the Lumbriculus variegatus study was modified n
the light of the C. riparius analytical results in order to obtain a better understanding
of the stability of TDCP exposure concentrations in all treatments. All test
concentrations were sampled at the start, on day 7 and at the end of the study (day 28).
The resulting measured sediment concentrations showed only a limited decline over
the duration of the study.

The sampling schedule was further modified for the study with Hyalella azteca.
Samples from all test concentrations were taken at the start, on days 7, 14 and 21 and
agamn at the end of the study (day 28). In addition, 1n an attempt to explain the decline
in exposure concentration observed in the C. riparius study, a more rigorous sample
exftraction procedure was employed. Thus each sample was extracted three times. The
first extraction was with acetone, then hexane, followed by a 50:50 mixture of acetone
and hexane. The analytical results showed that, despite variability between time points
and a slight decline over time, measured TDCP concenfrations in sediment remamed
similar over a 28-day exposure period. This suggested that TDCP was not binding
wrreversibly to sedument, and that what was extracted on Day 0 could therefore also be
extracted on Day 28. The results also showed that the additional extractions provided
negligible changes in TDCP concentrations in sediment and that acetone extraction
alone (as employed in the C. riparius and L. variegatus studies) would recover the
TDCP 1n the sample.
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The results of analysing exposure concenfrations i the three tests suggested that there were
significant declines in concentration in the C. riparius test that were not apparent to the same
degree i the L. variegatus and H. azteca tests. The decline could be attributed m part to
renewal of the overlying water. but a mass balance calculation showed this potential route of
loss to be insufficient to account for all of the concentration decline. The loss could not be
accounted for by the rigour of the sediment extraction procedure because the use of a more
rigorous extraction regime in the Hyalella azfeca test resulted m only a small increase mn
recovery. Differences in degradation or adsorption/desorption behaviour in the three test
systems can also be discounted as a loss route because results of other studies have shown:

No muneralisation and no degradation of TDCP over the 122 day period of an aerobic
soil degradation test in soil (see section 3.1.3.1.3).

TDCP added to anaerobic digested sludge was not biodegraded completely in
sediment after 60 days (see section 3.1.3.1.2).

The adsorption/desorption behaviour of TDCP to be consistent with what would be
expected on the basis of its K, value (see section 3.1.3.2.1).

The explanation for the apparent significant differences in the patterns of exposure
concentration stability that were observed in the C. riparius test compared to the L. variegarus
and H. acteca tests therefore remains unclear In the absence of any other reasonable
explanation, 1t 15 considered that the most likely cause of the apparent loss was adsorption to
very fine particulates. which would have been removed during renewal of the overlying water.
There was a different exposure regime used m this study compared to the L. variegatus and H.
azfeca tests. This 1s a proposal only; however, 1t should be noted that the study has been
conducted to the best available standards and the losses from the sediment solid phase have
been accounted for by the use of a geometric mean of the sediment concentrations.

Expression of no observed effect concentrations (NOECs)

In view of the apparent differences in the pattern of measured TDCP sediment concentrations
i the studies it 15 necessary to use a different approaches to expressing the results of the C.
riparius test compared to the L. variegates and H. azfeca tests.
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Chironomus riparius

The rate of C. riparius metamorphosis from egg, through the four larval instars and pupa
stages, to adult 1s temperature-dependent. At 20°C, egg hatching takes approximately 5 days
and the larval stages develop through their four mnstars over approximately 25 days. The pupa
stage lasts, on average, about 10 days before emergence of the adult. A 28-day test period 15
sufficient for C. riparius to complete its development when the test 15 started with eggs
(Taylor et al., 1991).

Watts and Pascoe (1998), McCahon and Pascoe (1991) and Ristola (2000) have reported that
the first larval instar life-stage lasting approximately three days post hatch, 1s the most
susceptible to the effects of toxicants. The possibility of 17 mstar larvae being even more
susceptible to the effects of toxicants than the population as a whole has been highlighted by
Ristola (2000). Increased levels of 1 instar larval mortality arising from the effects of toxic
substances may be compensated for by lower levels of mortality in subsequent life-stage
because of density-dependent factors such as food availability.

In view of the above and the fact that the early days of the test also corresponded with the
period when there was likely to have been closest agreement between target and actual

exposure concentrations, the NOEC for the test has been expressed relative to estimated
geometric mean concentrations over the first 3 days. This provided a NOEC that, because of
the known susceptibility of the 1% instar larvae, was likely to be close to and probably no
Ingher than the NOEC for the whole hife-cycle. This practice represented a divergence from
the OECD guideline but was considered to provide a NOEC that, given the uncertamnties in
the exposure concentrations during the test, was based on the most reasonable mterpretation
of the data relative to the properties of the test substance.

The estimation of geometric mean concentrations over the first 3 days required extrapolating
from the patterns of loss apparent in measured concenfrations in the lowest (13 mg/kg
nominal) and highest (200 mg'kg nommal) treatments between day 0 and day 7 of the test
assuming a logarithmuc decline in concentration over this period. For the 10.6 and 268 mg/kg
day 0 measured concentrations the corresponding estimated day 3 concentrations are 7.3 and
190 mg/kg. From these were calculated geometric mean concentrations for the day 0 to day 3
period of the test of 8.8 and 226 mg/kg. If necessary, for example to calculate an ECsp, the
concenfrations corresponding to the mtermediate freatments could be determuned by
mterpolation but in this test it was not necessary to do this because the NOEC corresponded to
the lowest treatment.

For comparative purposes only the NOEC was also determned relative to time-weighted
geometric mean measured concentrations over the 28-day test period. These were calculated

from measured concentrations on days 0, 7 and 28 of the test using methods described in
OECD guidance (OECD, 2000).

The resulting NOEC determined from the geometric mean concentrations over the first 3 days
15 8.8 mg/kg dw (equvalent to 8.3 mgkg dw and 1.8 mgke wwt in a standard sediment
contaming 5% organic matter) based on the 3-day geometric mean concentration. For
comparative purposes, the value based on the geometric mean measured concentrations over
the 28 day test period 15 3.9 mg/kg dw (equivalent to 3.68 mg/kg dw and 0.8 mg/kg wwt in a
standard sediment contaiming 5% organic matter).




& HM5x"of w2l HZEo|
C

A o
& el
olon{ e EIXRZ EB5HA|7| iy Ch

Lumbriculus variegatus and Hyalella azteca

The results of the L. variegatus and H. azteca studies have been expressed relative to fime-
weighted geometric mean measured concentrations over the duration of the test. This
approach 1s recommended by the OECD (OECD, 2000). The measured concentrations
deternuned mn these two studies were sinular in terms of decline over time and variability and
were therefore considered appropriate and reliable for such a method of expression.

NOECs for survival and reproduction of 60 and 71 mg/kg dw (equivalent to 53 and 62 mg/kg
dw and 11 and 13 mg/kg wwt mn a standard sediment contaimng 5% organic matter) have
been determined for L. variegatus and H. azteca respectively.




