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OECD/OCDE
ANNEX 5

EXAMPLE DATA SHEET FOR RECORDING RESULTS
OF CHEMICAL ANALYSIS

(a) Measured concentrations

Nominal conc. | Week 1 sample Week 2 sample Week 3 sample
Fresh Old Fresh Old Fresh Old
(b) Measured concentrations as a percentage of nominal
Nominal conc. | Week 1 sample Week 2 sample Week 3 sample
Fresh Old Fresh Old Fresh Old
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ANNEX 6

CALCULATION OF A TIME-WEIGHTED MEAN

Time-weighted mean

Given that the concentration of the test substance can decline over the period between medium
renewals, it is necessary to consider what concentration should be chosen as representative of the
range of concentrations experienced by the parent Daphnia. The selection should be based on
biological considerations as well as statistical ones. For example, if reproduction is thought to be
affected mostly by the peak concentration experienced, then the maximum concentration should be
used. However, if the accumulated or longer term effect of the toxic substance is considered to be
more important, then an average concentration is more relevant. In this case, an appropriate average
to use is the time-weighted mean concentration, since this takes account of the variation in
instantaneous concentration over time.
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Figure 1: Example of time-weighted mean

Figure 1 shows an example of a (simplified) test lasting seven days with medium renewal at Days
0,2 and 4.

e The thin zig-zag line represents the concentration at any point in time. The fall in
concentration is assumed to follow an exponential decay process.

e The 6 plotted points represent the observed concentrations measured at the start and end of
each renewal period.

* The thick solid line indicates the position of the time-weighted mean.
The time-weighted mean is calculated so that the area under the time-weighted mean is equal to

the area under the concentration curve. The calculation for the above example is illustrated in
Table 1.
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Table 1: Calculation of Time-weighted mean

211

Renewal Days Conc 0 Conc 1 Ln(Conc 0) | Ln(Conc 1) | Area

No.

1 2 10.000 4.493 2.303 1.503 13.767

2 2 11.000 6.037 2.398 1.798 16.544

3 3 10.000 4.066 2.303 1.403 19.781

Total Days: 7 Total Area:  50.092
TW Mean:  7.156

Days is the number of days in the renewal period

Conc 0 is the measured concentration at the start of each renewal period
Conc 1 is the measured concentration at the end of each renewal period
Ln(Conc 0) is the natural logarithm of Conc 0

Ln(Conc 1) is the natural logarithm of Conc 1

Area is the area under the exponential curve for each renewal period. It is calculated by:

Conc 0 - Conc 1
Ln(Conc 0) - Ln(Conc 1)

Area = x Days

The time-weighted mean (TW Mean) is the Total Area divided by the Total Days.

Of course, for the Daphnia reproduction test the table would have to be extended to cover 21
days.

It is clear that when observations are taken only at the start and end of each renewal period, it is
not possible to confirm that the decay process in, in fact, exponential. A different curve would result
in a different calculation for Area. However, an exponential decay process is not implausible and is
probably the best curve to use in the absence of other information.

However, a word of caution is required if the chemical analysis fails to find any substance at the
end of the renewal period. Unless it is possible to estimate how quickly the substance disappeared
from the solution, it is impossible to obtain a realistic area under the curve, and hence it is impossible
to obtain a reasonable time-weighted mean.
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