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1. Initial Environmental Survey
Development and study of analytical methods for the target substances in the FY2002 initial 

environmental survey was conducted in FY2001. For surface water and bottom sediment, screening tests 

for degradability were conducted prior to the development of analytical methods by the following 

procedure to identify the suitability of the method.

(1) Degradability screening test (rapid method)
As some of the chemical substances degrade under various environmental conditions, it was 

necessary to conduct screening tests for degradability under the assumed environmental condition and 

develop appropriate analytical methods. Screening tests were conducted establishing water and light 

conditions simultaneously since both conditions are considered very important in environmental 

degradation (in the light-related degradation test, only one pH condition was tested). For volatile 

substances, concentrations of the substances in the void space of the vials were properly measured so as 

not to misinterpret degradation of the substances.

<Preparation>

A volume of 100 ml of distilled water (pH: 5, 7 and 9) was added to 130-mL vials containing a stir 

bar (for magnetic stirrer) after which the vials were sealed. Next, a standard solution dissolved in 

hydrophilic solvent such as acetone (% order concentration recommended) was added to these vials using 

a microsyringe so that the concentration of the solution would be below 100 ppm, followed by 10 minutes 

of stirring by magnetic stirrer.

<Experiment>

a) Test solutions with the respective pH values were removed from the vials one hour after the preparation 

and analyzed immediately (Concentration A).

b) The solutions were analyzed after 5 days of storage in a dark place (Concentration B).

c) In order to examine the occurrence of degradation by light, analysis of the test solution with pH 7 

(stored for 5 days) was conducted in a sunny room (Concentration C).

The above experiments were conducted at the temperature of 20 ±5 C゚.

<Result>

Degradability of the test substances was examined by calculating B/A×100, C/A×100 for the 

respective pH.

The combinations of experiments are shown below.
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Furthermore, in the course of development of analytical methods for surface water and bottom 

sediment, recovery experiments were conducted to determine the detection limit and recovery rate.

(2) Additional recovery experiment at low concentration
<Distilled water>

Calibration curves were obtained setting the sensitivity of the analytical instrument as high as 

practically allowable.

Samples were prepared by dissolving standard samples of target substances corresponding to three 

different concentrations including the lowest concentration in the range of a positive linear regression 

relationship. And, total analysis was conducted four times for each concentration and the measured values 

were obtained. Based upon the results, the power of test D was calculated by the following equation after 

obtaining the standard deviation of the measured values at each concentration.

D＝t(n－1, 0.05）・・
σR : standard deviation   C: concentration R: measured value (response value)

The power of test D for the established analytical method was obtained by calculating the average 

value of the power of test D for three different concentrations. The detection limit was defined as three 

times (3×D) and the quantitation limit was defined as ten times (10×D) the power of the test.

<Bottom sediment>

Assuming a concentration in bottom sediment corresponding to the detection limit (3×D) obtained 

in the above-mentioned method as the estimated detection limit, a standard sample of the target substance 

was added to the common bottom sediment so that the concentration would be 2-5 times the estimated 

detection limit, and the hermetically sealed sample was stored overnight at 4 C゚. Next, all procedures for 

the analysis of the bottom sediment sample were conducted and it was confirmed that the target chemical 

substance would be properly detected. When the substance was detected, 5 additional recovery 

experiments were conducted at the same concentration and the detection limit of the common bottom 

sediment was calculated by the following equation based on the total 7 measured values.

Detection limit (DL)＝ t（n－1, 0.01）・Sc

Sc : estimated value of the standard deviation
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<River and sea water>

Ten times the detection limit amount of standard substances was added to the river water sample 

(from the Class B Water Area of Environmental Quality Standards) and the sea water sample (from the 

Class B of the Environmental Quality Standards, or, when not available, from the Class A Water Area or 

artificially prepared sea water) and they were analyzed immediately (more than twice). In addition, 

analysis was conducted on the river water and sea water without the addition of standard substances 

(more than twice for both samples). Recovery rate was calculated by subtracting the measured value 

(mean) of the sample water without the addition from the measured value (mean) with the addition.

In the practical survey, various studies such as extraction method, separation method and 

measurement conditions were conducted in parallel, in consideration of the existence of substances that 

interfere with the analysis.
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