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mg/kg

PCP)

PCP

1

(mg)
3.597 0.58 45.08 6.07
3.333 0.55 44.99 6.12
3.066 0.54 45.05 6.19
0.56 45.04 6.12
9.048 5.82 36.86 3.78
8.276 5.87 37.06 461
8.770 5.85 36.68 4.05
5.85 36.87 4.15
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0.5

159 =< 5.8 88mg 400ml 220mg/L
11.4mg/l
pH
0.5
pH 2 23 3 1 3 4 3 8 12 15
8.21 8.30 843 8.54 8.57 8.53
25 8.38 8.29 8.42 8.56 8.57 8.57
4.5 8.21 8.29 8.28 8.47 8.53 8.50
8.0 8.01 8.36 8.32 8.47 8.57 8.58
14.2 7.75 8.25 8.16 841 8.53 8.58
25.3 7.75 8.30 8.25 8.33 8.44 843
45.0 7.75 8.29 8.23 8.37 8.48 8.55
80.0 8.14 8.14 8.13 8.13 8.33 8.38
DO 2 23 31 3 4 3 8 12 15
571 5.66 544 6.20 6.43
25 5.65 5.59 574 6.13 6.56
45 5.77 544 5.73 6.12 6.30
8.0 6.31 5.66 6.03 6.18 6.58
14.2 6.13 5.06 5.98 6.58 6.75
25.3 6.37 5.67 5.94 6.39 6.25
45.0 6.40 5.52 5.95 6.44 6.54
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80.0 6.42 5.63 5.70 6.42 6.13
NH3 2 23 3 1 4 10 12 15
430 3.55
25 3.60 1.95
4.5 5.65 415
8.0 5.70 4.55
14.2 5.55 6.05
25.3 7.20 8.00
45.0 5.85 6.95
80.0 5.35 5.60
8.0mg/kg
14.2mg/kg
45mg/kg 80mg/kg
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PCP

1 2 3 4 SD

0081 | 0071 | 0090 | 0083 | 0081 | 0.008

25 0078 | 0084 | 0089 | 0062 | 0078 | 0012

45 0074 | 0072 | 0083 | 0073 | 0075 | 0.005

8.0 0074 | 0087 | 0050 | 0076 | 0072 | 0.016

142 0063 | 0069 | 0055 | 0086 | 0068 | 0.013

253 0052 | 0045 | 0069 | 0069 | 0058 | 0.012

450 0051 | 0041 | 0077 | 0041 | 0052° | 0017

80.0 0038 | 0049 | 0031 | 0061 | 0045" | 0.013
01
0.08

0.06 .
0.04
0.02
0
25 45 8 14.2 25.3 45 80
PCP
SD)

p<0.05 p<0.01
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OECD 1992)Report of the OECD workshop on effects assessment of chemicals in sediment,
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Ziegenfuss, P.S et al.(1986) Methodology for assessing the acute toxicity of chemicals
sorbed to sediments: testing the equilibrium partitioning theory. in Aquatic toxicology and
Environmental Fate. (eds., T.M. Poston and R. Purdy), Vol.9, 479-493. ASTM STP921,
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OECD GUIDELINESFOR THE TESTING OF CHEMICALS

Sediment-Water Chironomid Toxicity Test Using Spiked Sediment

INTRODUCTION

1 This Test Guideline is designed to assess the effects of prolonged exposure of chemicals to the
sediment-dwelling larvae of the freshwater dipteran Chironomus sp. It is based on existing toxicity test
protocols for Chironomus riparius and Chironomus tentans which have been developed in Europe
(D(2)(3) and North America (4)(5)(6)(7)(8) and ring-tested (1)(6)(9). Other well documented chironomid
species may also be used, e.g. Chironomus yoshimatsui (10)(11).

2. The exposure scenario used in this guideline is spiking of sediment with the test substance. The
selection of the appropriate exposure scenario depends on the intended application of the test. The
scenario of spiking sediment is intended to simulate accumulated levels of chemicals persisting in the
sediment. This exposure system involves spiking sediment of a sediment-water test system.

3. Substances that need to be tested towards sediment-dwelling organisms usudly persist in this
compartment over long time periods. The sediment-dwelling organisms may be exposed via a number of
routes. The relative importance of each exposure route, and the time taken for each to contribute to the
overal toxic effects, is dependent on the physical-chemical properties of the chemical concerned. For
strongly adsorbing substances (e.g. with log Kq, > 5) or for substances covalently binding to sediment,
ingestion of contaminated food may be a significant exposure route. In order not to underestimate the
toxicity of highly lipophilic substances, the use of food added to the sediment before application of the test
substance may be considered. In order to take all potential routes of exposure into account the focus of
this Guideline is on long-term exposure. The test duration isin the range of 20 - 28 days for C. riparius and
C. yoshimatsui, and 28 - 65 days for C. tentans. If short-term data are required for a specific purpose, for
example to investigate the effects of unstable chemical, additional replicates may be removed after a ten-
day period.

4, The measured endpoints are the total number of adults emerged and the time to emergence. It is
recommended that measurements of larval survival and growth should only be made after aten-day period
if additional short-term data are required, using additional replicates as appropriate.

5. The use of formulated sediment is recommended. Formulated sediment has several advantages
over natura sediments:

* theexperimenta variability is reduced because it forms a reproducible "standardised matrix"
and the need to find uncontaminated and clean sediment sourcesis €iminated;

* the tests can be initiated at any time without encountering seasonal variability in the test
sediment and there is no need to pre-treat the sediment to remove indigenous fauna; the use
of formulated sediment also reduces the cost associated with the field collection of sufficient
amounts of sediment for routine testing;

e the use of formulated sediment allows for comparisons of toxicity and ranking substances
accordingly.

6. Definitions used are given in Annex 1.
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PRINCIPLE OF THE TEST

7. First instar chironomid larvae are exposed to a concentration range of the test chemical in
sediment - water systems. The test substance is spiked into the sediment and first ingtar larvae are
subsequently introduced into test beakers in which the sediment and water concentrations have been
stabilised. Chironomid emergence and development rate is measured at the end of the test. Larval survival
and weight may also be measured after 10 days if required (using additional replicates as appropriate).
These data are analysed either by using a regression model in order to estimate the concentration that
would cause x % reduction in emergence or larval survival or growth (e.g. EC;s, ECs €tc.), or by using
statistical hypothesis testing to determine a NOEC/LOEC. The latter requires comparison of effect values
with control values using statistical tests.

INFORMATION ON THE TEST SUBSTANCE

8. The water solubility of the test substance, its vapour pressure, measured or calculated partitioning
into sediment and stability in water and sediment should be known. A reliable analytical method for the
guantification of the test substance in overlying water, pore water and sediment with known and reported
accuracy and limit of detection should be available. Useful information includes the structura formula and
purity of the test substance. Chemical fate of the test substance (e.g. dissipation, abiotic and biotic
degradation, etc.) aso is useful information. Further guidance for testing substances with physical-
chemical properties that make them difficult to perform the test is provided in (12)

REFERENCE SUBSTANCES

9. Reference substances may be tested periodically as a means of assuring that the test protocol and
test conditions are reliable. Examples of reference toxicants used successfully in ring-tests and validation
studies are: lindane, trifluralin, pentachlorophenol, cadmium chloride and potassum chloride

(DOG)(6)(13).

VALIDITY OF THE TEST

10. For the test to be valid the following conditions apply:

- the emergence in the controls must be at least 70% at the end of the test. (1)(6);

- C.ripariusand C. yoshimatsui emergence to adults from control vessels should occur between
12 and 23 days after their insertion into the vessels; for C. tentans, a period of 20 to 65 daysis
necessary.

- at the end of the test, pH and the dissolved oxygen concentration should be measured in each
vessel. The oxygen concentration should be at least 60 per cent of the air saturation value
(ASV) at the temperature used, and the pH of overlying water should be in the 6-9 range in all
test vessels;

- the water temperature should not differ by more than + 1.0 °C. The water temperature could
be controlled by isothermal room and in that case the room temperature should be confirmed
in an appropriate time intervals.

2/21
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OECD GUIDELINESFOR THE TESTING OF CHEMICALS

Sediment-Water Chironomid Toxicity Test Using Spiked W ater

INTRODUCTION

1 This Test Guideline is designed to assess the effects of prolonged exposure of chemicals to the
sediment-dwelling larvae of the freshwater dipteran Chironomus sp. It is mainly based on the BBA
guideline using a sediment-water test system with artificial soil, and water column exposure scenario (1).
It also takes into account existing toxicity test protocols for Chironomus riparius and Chironomus tentans
which have been developed in Europe and North America (2)(3)(4)(5)(6)(7)(8) and ring-tested (1)(6)(9).
Other well documented chironomid species may also be used, e.g. Chironomus yoshimatsui (10)(11).

2. The exposure scenario used in this guideline is water spiking. The selection of the appropriate
exposure scenario depends on the intended application of the test. The water exposure scenario, involving
spiking of the water column, isintended to simulate a pesticide spray drift event and covers the initial peak
of concentrations in pore water. It is also useful for other types of exposure (including chemical spills)
except accumulation processes lasting longer than the test period.

3. Substances that need to be tested towards sediment-dwelling organisms usualy persist in this
compartment over long time periods. The sediment-dwelling organisms may be exposed via a number of
routes. The relative importance of each exposure route, and the time taken for each to contribute to the
overall toxic effects, is dependent on the physical-chemical properties of the chemical concerned. For
strongly adsorbing substances (e.g. with log K, > 5) or for substances covalently binding to sediment,
ingestion of contaminated food may be a significant exposure route. In order not to underestimate the
toxicity of highly lipophilic substances, the use of food added to the sediment before application of the test
substance may be considered. In order to take all potential routes of exposure into account the focus of
this Guideline is on long-term exposure. The test duration isin the range of 20 - 28 days for C. riparius and
C. yoshimatsui, and 28 - 65 days for C. tentans. If short-term data are required for a specific purpose, for
example to investigate the effects of unstable chemical, additional replicates may be removed after a ten-
day period.

4, The measured endpoints are the total number of adults emerged and the time to emergence. It is
recommended that measurements of larval survival and growth should only be made after aten-day period
if additional short-term data are required, using additional replicates as appropriate.

5. The use of formulated sediment is recommended. Formulated sediment has several advantages
over natura sediments:

» the experimental variability is reduced because it forms a reproducible " standardised matrix"
and the need to find uncontaminated and clean sediment sourcesis eliminated;

* the tests can be initiated at any time without encountering seasonal variability in the test
sediment and there is no need to pre-treat the sediment to remove indigenous fauna; the use
of formulated sediment also reduces the cost associated with the field collection of
sufficient amounts of sediment for routine testing;
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« the use of formulated sediment allows for comparisons of toxicity and ranking substances
accordingly: toxicity data from tests with natural and artificial sediments were comparable
for severa chemicals (2).

6. Definitions used are given in Annex 1.

PRINCIPLE OF THE TEST

7. First instar chironomid larvae are exposed to a concentration range of the test chemical in
sediment-water systems. The test starts by placing first instar larvae into the test beakers containing the
sediment-water system and subsequently spiking the test substance into the water. Chironomid emergence
and development rate is measured at the end of the test. Larval survival and weight may also be measured
after 10 days if required (using additiona replicates as appropriate). These data are analysed either by
using a regression model in order to estimate the concentration that would cause x % reduction in
emergence, larvae survival or growth (e.g. EC;s, ECs, €tc.), or by using statistical hypothess testing to
determine a NOEC/LOEC. The latter requires comparison of effect values with control values using
statistical tests.

INFORMATION ON THE TEST SUBSTANCE

8. The water solubility of the test substance, its vapour pressure, measured or cal culated partitioning
into sediment and stability in water and sediment should be known. A reliable analytical method for the
guantification of the test substance in overlying water, pore water and sediment with known and reported
accuracy and limit of detection should be available. Useful information includes the structura formula and
purity of the test substance. Chemical fate of the test substance (e.g. dissipation, abiotic and biotic
degradation, etc.) aso is useful information. Further guidance for testing substances with physical-
chemical properties that make them difficult to perform the test is provided in (12).

REFERENCE SUBSTANCES

9. Reference substances may be tested periodically as a means of assuring that the test protocol and
test conditions are reliable. Examples of reference toxicants used successfully in ring-tests and validation
studies are: lindane, trifluralin, pentachlorophenol, cadmium chloride and potassium chloride.

(D)(B)(6)(13).

VALIDITY OF THE TEST

10. For the test to be valid the following conditions apply:
- the emergence in the controls must be at least 70% at the end of the test. (1)(6);
- C. riparius and C. yoshimatsui emergence to adults from control vessels should occur
between 12 and 23 days after their insertion into the vessels; for C. tentans, a period of 20
to 65 daysis necessary.
- at the end of the test, pH and the dissolved oxygen concentration should be measured in each
vessel. The oxygen concentration should be at least 60 per cent of the air saturation value
(ASV) at the temperature used, and the pH of overlying water should be in the 6-9 range in all
test vessels;
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