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About the OECD

The Organisation for Economic Co-operation and Development (OECD) is an intergovernmental
organisation in which representatives of 29 industrialised countries in North America, Europe and the
Pacific, as well as the European Commission, meet to co-ordinate and harmonize policies, discuss issues
of mutual concern, and work together to respond to international problems. Most of the OECD's work is
carried out by more than 200 specialized Committees and subsidiary groups composed of Member country
delegates. Observers from several countries with special status at the OECD, and from interested
international organisations, attend many of the OECD's Workshops and other meetings.  Committees and
subsidiary groups are served by the OECD Secretariat, located in Paris, France, which is organised into
Directorates and Divisions.

The work of the OECD related to chemical safety is carried out in the Environmental Health
and Safety Programme.  As part of its work on chemical testing, the OECD has issued several Council
Decisions and Recommendations (the former legally binding on Member countries), as well as numerous
Guidance Documents and technical reports.  The best known of these publications, the OECD Test
Guidelines, are a collection of methods used to assess the hazards of chemicals and of chemical
preparations such as pesticides and pharmaceuticals. They cover tests for physical and chemical
properties, effects on human health and wildlife, and accumulation and degradation in the environment.
The OECD Test Guidelines are recognised worldwide as the standard reference tool for chemical testing.

More information about the Environmental Health and Safety Programme and its publications is
available on the OECD’s World Wide Web site (see page 6).

The Environmental Health and Safety Programme co-operates closely with other international
organisations. This document was produced within the framework of the Inter-Organization Programme
for the Sound Management of Chemicals (IOMC).

The Inter-Organization Programme for the Sound Management of Chemicals (IOMC)
was established in 1995 by UNEP, ILO, FAO, WHO, UNIDO and the OECD (the
Participating Organizations), following recommendations made by the 1992 UN
Conference on Environment and Development to strengthen co-operation and increase
international co-ordination in the field of chemical safety.  UNITAR joined the IOMC in
997 to become the seventh Participating Organization.  The purpose of the IOMC is to
promote co-ordination of the policies and activities pursued by the Participating
Organizations, jointly or separately, to achieve the sound management of chemicals in
relation to human health and the environment.
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This publication is available electronically, at no charge.

For the complete text of this and many other Environmental
Health and Safety publications, consult the OECD’s

World Wide Web site (http://www.oecd.org/ehs/)

or contact:

OECD Environment Directorate,
Environmental Health and Safety Division

2 rue André-Pascal
 75775 Paris Cedex 16

France

Fax: (33-1) 45 24 16 75

E-mail:  ehscont@oecd.org
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Foreword

This publication contains the Annexes to the Detailed Review Paper on Aquatic Testing Methods
for Pesticides and Industrial Chemicals,  Part 1: Report, ENV/MC/CHEM(98)19/PART1.

The OECD’s Joint Meeting of the Chemicals Group and Management Committee of the Special
Programme on the Control of Chemicals recommended that this document be derestricted.  It is published
on the responsibility of the Secretary-General of the OECD.
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Annex A: Environment effects, hazard and risk assessment schemes
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SOURCE AIS: Practical aspects of environmental hazard assessment of detergent chemicals in Europe

APPLICATION Detergents, Consensus draft for application in Europe

STATUS Outcome of AIS 2nd workshop, Limelette, June 1992

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish EEC, Annex V to dir. 67/548/EEC
(7th amm.)

Tier 1 (Screening) 24, 48, 72, 96 hrs LC50, LOLC,
NOLC, other obs. effects

EEC method C 1
(equivalent to OECD TG
203)

2. Acute toxicity to
daphnids

as above 24, 48 hrs EC50,
LOLC, NOLC, other obs. effects

EEC method C 2
(equivalent to OECD TG
202)

3. Toxicity to algae as above 72 hrs EC50 (growth and biomass)
NOEC

EEC method C 3
(equivalent to OECD TG
201)

4. Prolonged toxicity to
fish: Embryo-larval,
FELS or life cycle.

OECD TG Tier 2 (Confirmatory) EC50, NOEC OECD TG 210
OECD TG draft

5. Chronic toxicity to
daphnids

as above 21 days EC50, NOEC:
reproduction, survival, growth,
a.o.

OECD TG 202

6. Chronic toxicity to two
species from other taxa
than above

n.d. Tier 2, tested in addition to 3), 4) and 5)
above, PNEC = NOEC (lowest of five)

n.d. n.d.

7. Chronic toxicity to
"relevant biota"

n.d. Tier 3 (Investigative), if PEC/PNEC ³ 1 based
on tier 2 data, identification of sensitive taxa

n.d. n.d.

8. field studies/
mesocosms

n.d. Tier 3, PEC/PNEC ³ 1  high differences in
toxicity thresholds, complex fate processes
involved based on Tier 2 data

n.d. n.d.



ENV/MC/CHEM(98)19/PART2

13

SOURCE 7th ammendment of Directive 67/548/EEC (Council Directive 92/32/EEC). Ecotoxicity Testing Strategy. Technical Guidance Document in the context of Dir.
93/67/EEC.

APPLICATION Notification of new substances in the EEC and guidance for the assessment of potential environmental effects of new substances, classified "Dangerous for the
Environment" (or indication for risk to the environment provided) according to the directive.

STATUS 7th ammendment of Dir. 67/548/EEC and the Technical Document will replace the 6th ammendment from autumn 1993.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Zebrafish (Brachydanio rerio)
Rainbow trout (O. mykiss)

Base set (tonnage marketed ³ 10 t/yr)
equivalent to OECD PMS system

24, 48, 72, 96 hrs LC50,
LOLC,NOLC, other observed effects

EEC method C1, Annex V to 7th
amn. to Dir. 67/548
(equivalent to OECD TG 203)

2. Acute toxicity to
dafnids

Daphnia magna 24, 48 hrs EC50, LOLC, NOLC,
other observed effects

EEC method C2, Annex V to 7th
amn. to Dir. 67/548
(equivalent to OECD TG 202, part
1)

3. Toxicity to unicellular
algae

Selenastrum capricornutum 72 hrs EC50 (biomass), 72 hrs EC50
(growth), NOEC (growth and
biomass)

EEC method C3, Annex V to 7th
amn. to Dir. 67/548
(equivalent to OECD TG 201)

4. Prolonged toxicity
study with Daphnia
magna

Daphnia magna Level 1 (tonnage marketed ³ 100 t/yr,
or when further testing is required for
refining PNEC

21 days EC50, NOEC: reproduction,
survival, growth, a.o.

OECD TG 202 (part 2)

5. Prolonged toxicity
study with fish: Fish
Early Life Stage Test

Oryzias, Jordanella, Zebrafish
Rainbow trout.

as above, and potential for
bioaccumulation indicated

14-100 days EC50, NOEC: survival,
growth, hatchability, malformation
of early life stages of fish (egg,
sacfry and free feeding juveniles)

OECD TG 210

6. Prolonged toxicity
study with fish: Egg
and Sacfry Test

Rainbow trout, Zebrafish as above, and no potential for
bioaccumulation indicated

10-40 days EC50, NOEC: survival,
growth, hatchability, malformation
of egg and sacfry stages of fish

OECD TG Draft
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SOURCE 7th ammendment of Directive 67/548/EEC (Council Directive 92/32/EEC). Ecotoxicity Testing Strategy. Technical Guidance Document in the context of Dir.
93/67/EEC.

APPLICATION Notification of new substances in the EEC and guidance for the assessment of potential environmental effects of new substances, classified "Dangerous for the
Environment" (or indication for risk to the environment provided) according to the directive.

STATUS 7th ammendment of Dir. 67/548/EEC and the Technical Document will replace the 6th ammendment from autumn 1993.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

7. Prolonged toxicity to
fish: 28-day Growth
Test

Rainbow trout as above, and no potential for
bioaccumulation indicated

28 days EC50, NOEC: growth OECD TG Draft

8. Prolonged toxicity to
fish: 14-day prolonged
toxicity test

Rainbow trout, Zebrafish a.o. as above. For further information on
possible short-term lethal effects

14 days LC50, NOEC for sublethal
observations

OECD TG 204

9. Additional algae
toxicity test

n.d. as above. For further information
when algae is most sensitive at base
set

72 hrs EC50, NOEC: growth and
biomass

EEC Method C3, equivalent to
OECD TG 201

10. Additional testing on
fish: e.g. reproduction,
life cycle

n.d. Level II, III n.d. n.d.

11. Additional testing on
species representing
other taxa than
included above

n.d. n.d. n.d.

12. Mesocosms or field
studies

n.d. Level III n.d. n.d.
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SOURCE OECD Hazard Assessment Advisory Body. Guidance document for aquatic effects assessment. Prepared by F. Balk, P.C. Okkerman and S.Dogger, BKH
Consulting Engineers, Delft, The Netherlands

APPLICATION Hazard and risk assessment of new and existing chemicals, OECD Member countries harmonization

STATUS Draft guidance document, February 1992

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Chronic toxicity to fish cf. OECD guideline Calculation of HC5 (Hazardous
Concentration for 5% of the species) accor-
ding to /1-2/.
A minimum of 5 species representing 5
different taxa is needed.

or: method for calculation of Environmental
Concern Level according to /3/. Includes
acute or/and chronic toxicity to one or all of
1-3 species.

Ecological relevant endpoints,
e.g. survival, growth, reproduc-
tion

e.g. OECD TG 210, Growth
inhibition of juvenile fish
(OECD TG Draft), Egg and
Sacfry test (OECD TG Draft)

2. Chronic toxicity to
crustaceans

cf. OECD guideline as above e.g. OECD TG 202

3. Chronic toxicity to
algae

cf. OECD guideline growth, biomass reduction e.g. OECD TG 201

4. Chronic toxicity to a
species other than the
taxa represented in 1-3

n.d. Ecologically relevant endpoints n.d.

5. Chronic toxicity to a
species other than the
taxa represented in 1-4

n.d. n.d.
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REFERENCES:

/1/ Alderberg, T. and W. Slob, 1991. Confidence limits for hazardous concentrations based on logistically distributed NOEC toxicity data.
National Institute of Public Health and Environmental Protection (RIVM), No. 71902002.

/2/ Wagner C. and H. Løkke, 1990. Estimation of ecotoxicological protection levels from NOEC toxicity data. Water. Res. 25, 1237-1242.

/3/ OECD, 1991.
Draft report on the OECD Workshop on the extrapolation of laboratory aquatic toxicity data to the real environment held in Washington
(USA) on 10-12 December 1990.
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SOURCE Ecotoxicological testing of petroleum products: a tier testing approach. CONCAWE, Report No. 91/56, July 1991.
(CONCAWE: The Oil Companies European Organisaton for Environmental and Health Protection)

APPLICATION Environmental hazard and risk assessment of oil products and chemicals

STATUS Draft proposal related to PARCOM recommendations

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish n.d., probably dependent of
environmental compartment of
concern

Tier 1 n.d. OECD guidelines should be
ammended for the specific propose of
testing substances or products
hydrophobic, volatile and/or low-
soluble in water.

2. Acute toxicity to
invertebrate

n.d. n.d.

3. Acute toxicity to
green algae

n.d. n.d.

4. Acute tests to other
species than above

n.d. n.d.

5. Acute tests to species
1-3, other mode of
exposure

n.d. Tier 2 n.d.

6. Toxicity to microor-
ganisms

n.d. n.d.

7. Toxicity to sediment
living organisms

n.d. Tier 2 n.d.

8. Chronic toxicity to
fish

n.d. n.d.

9. Life cycle fish studies n.d. Tier 3 n.d.

10. Mesocosm/multi
species studies

n.d. n.d.
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SOURCE The Swedish National Chemical Inspectorate: Systems for testing and hazard evaluation of chemicals in the aquatic environment. A manual for an initial
assessment ("ESTHER" ). KEMI Report No. 4/89 (1989).

APPLICATION Environmental hazard assessment of chemicals (ranking, scoring system)

STATUS Research report

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Salmonids (Salmo, Salvelinus,
Onchorhynchus), Brachydanio rerio
(zebra fish), Rasbora heteromorpha
(harlequin fish), Pimephales
promelas (fathead minnow),
Alburnus alburnus (bleak)

Assessment of acute toxicity:

Fish toxicity data are given highest
priority. If other than fish data is
available (2-6), the lowest LC50 is
applied as the "acute value"

(24, 48, 72), 96 hrs LC50 OECD TG 203, ISO 7346

2. Acute toxicity to
freshwater crus-
taceans

Daphnia magna Replacement for fish acute toxicity
data.

For scoring, a "penalty score" from
1.0 - 0.2 for this type of data is
applied (Microtox: 1.0; crustaceans
and algae: 0.2).

(24), 48 hrs EC50 OECD TG 202, part 1

3. Acute toxicity to
brackish water
crustaceans

Nitocra spinipes (48), 96 hrs EC50 ISO draft

4. Algae growth in-
hibition

Scenedesmus quadricauda,
Selenastrum capricornutum,
Chlorella vulgaris, Microcystis sp.

72 hrs EC50 OECD TG 201

5. Toxicity to higher
plant

Lemna sp. n.d. n.d.
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SOURCE The Swedish National Chemical Inspectorate: Systems for testing and hazard evaluation of chemicals in the aquatic environment. A manual for an initial
assessment ("ESTHER" ). KEMI Report No. 4/89 (1989).

APPLICATION Environmental hazard assessment of chemicals (ranking, scoring system)

STATUS Research report

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

6. Toxicity to luminescent
bacteria
(MicrotoxR)

Photobacterium sp. 30 min EC50 ISO-draft

7. Toxicity to fish life cycle n.d. Assessment of chronic toxicity:

Highest priority information. Should all data (7-11) be
available, the lowest NOEC reported is to be applied as
"chronic value" for the scoring system

NOEC n.d.

8. Toxicity to fish
reproduction and egg and
larvae development

n.d. NOEC n.d.

9. Chronic toxicity to Daphnia n.d. 21 days EC50, NOEC OECD TG 202, part 2

10. Algae growth
inhibition

n.d. 72 hrs EC50, NOEC OECD TG 201

11. Chronic toxicity to higher
plant

n.d. NOEC n.d.

12. Fish embryo-larvae test n.d. Replacement data for chronic toxicity. For (12) and (13), a
safety factor of 5 and 10 is to be used, respectively.

NOEC OECD draft, ISO draft

13. 14 d. prolonged acute
toxicity to fish

n.d. 14 days LC50, NOEC n.d.
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SOURCE Stephan C.E. et al. (1985): Guidelines for deriving numerical national water quality criteria for the protection of aquatic organisms and their use. US
Environmental Protection Agency. PB85-227049, Springfield, VA. 98 pp.

APPLICATION Deriving quality criteria for the aquatic environment

STATUS Guideline

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1a. Acute toxicity to
Salmonidae (1 sp)

e.g. rainbow trout, brown trout Acute toxicity to at least eight species from different families and
data on chronic toxicity from three families should be available for
the estimation of a numerical national water quality criteria.
Triangular prob. distribution of acute and chronic data for
calculating Final Acute Value (FAV) and Final Chronic Value
(FCV). Criteria Max. concentration » ½ × FAV, Criteria Av.
Concentration » FCV

n.d. ASTM E 729-88a, US-
EPA 1991 (equivalent
to OECD TG 203)

1b. Acute toxicity to
other bonefish (1)

preferably warmwater species as e.g.
bluegill, channel catfish

as above

1c. Acute tox. to repre-
sent. of chordata

e.g. a bonefish or an amphibian ASTM E 729-88a

1d. Acute tox. to plank-
tonic crustacean

e.g. cladoceran, copepod ASTM E 729-88a, US-
EPA, (equivalent to
OECD TG 202)

1e. Acute tox. to
benthic crustacean

e.g. ostracod, isopod, amphipod,
crayfish

ASTM E 1383-92

1f. Acute toxicity to an
insect

e.g. mayfly, dragonfly, stonefly,
caddisfly, midge

ASTM E 1365-90
(mosquito larvae)

1g. Acute tox. to non-
Arthropoda or Chor-
data

e.g. Rotifera, Annelida, Mollusca ASTM 1440-90
(Brachionus), US-EPA
(Crassostrea)
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SOURCE Stephan C.E. et al. (1985): Guidelines for deriving numerical national water quality criteria for the protection of aquatic organisms and their use. US
Environmental Protection Agency. PB85-227049, Springfield, VA. 98 pp.

APPLICATION Deriving quality criteria for the aquatic environment

STATUS Guideline

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1h. Acute toxicity to
other insect or other
phylum

n.d. n.d.

2a. Chronic tox. to fish,
(fresh or marine)

n.d. n.d. n.d. ASTM E 1241-92,
US-EPA (inland
silverside, sheepshead
minnow, fathead
minnow)

2b. Chronic tox. to
invertebrate (fresh
or marine)

ASTM E 1191-90
(saltwater mysids),
ASTM E 1193-87 (D-
aphnia magna), US-
EPA

2c. Chronic tox. to an
acute sensitive
freshwater species

n.d.

3. Toxicity to freshw.
algae or vascular
plant

ASTM E 1415-91,
US-EPA (Lemna),
ASTM P 3978 80, US-
EPA (growth
inhib.,algae)
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SOURCE Walker, John D.(1990): Chemical fate, bioconcentration and environmental effects testing: Proposed testing and decision criteria. Toxicity Assessment: An
International Journal, Vol 5, pp 103-134.

APPLICATION Hazard and risk assessment of industrial chemicals

STATUS Proposal for testing and decision criteria in relation to section 4 of the Toxic Substance Control Act, USA

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Freshwater: Rainbow trout
Saltwater: Sheepshead minnow

Tier 1: acute toxicity to one species of fish,
crustacean and algae. Species are selected
according to estimated release pattern (e.g.
marine species if release is only to the marine
environment). For most sensitive species, other
species from this trophic level are to be tested.

96 hrs. LC50, concentration-
response curve (exposure
duration-LC50 curve?)

ASTM, EPA

2. Acute toxicity to
crustaceans

Freshwater: Daphnia sp.
Saltwater: Mysidopsis bahia

Decision criteria for requesting further testing
(tier 1 data):

48-96 hrs LC/EC50, con-
centration-response curve

ASTM, EPA

3. Toxicity to algae Freshwater: Selenastrum sp.
Saltwater: Skeletonema sp.

1) EC/LC50 < 100 x PEC, or
2) EC/LC50 < 1 mg/l, or

3) EC/LC50 < 100 mg/l and cummulative
toxicity indicated (fish or invertebrate).

72-96 hrs EC50: Growth in-
hibition

ASTM, EPA

4. Acute toxicity to a fish
species other than 1)

Freshwater: Fathead minnow
Saltwater: Silversides Decision criteria for tier 2 testing (other

available data to be included)

n.d. ASTM, EPA

5. Acute toxicity to a
crustacean other than 2)

Freshwater: e.g. a midge, amphipod or
insect larvae
Saltwater: e.g. an amphipod or other
crustacean than M. bahia

1) Any MATC < 0.1 mg/l, or

2) potential reactive metabolites, or 3) log P >
5, membrane permeability and toxic potential,
or 4) Stable in water and potential for chronic
toxicity

ASTM, EPA
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SOURCE Walker, John D.(1990): Chemical fate, bioconcentration and environmental effects testing: Proposed testing and decision criteria. Toxicity Assessment: An
International Journal, Vol 5, pp 103-134.

APPLICATION Hazard and risk assessment of industrial chemicals

STATUS Proposal for testing and decision criteria in relation to section 4 of the Toxic Substance Control Act, USA

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

6. Chronic toxicity to
fish

Partial life cycle test (FELS, embryo-
larvae test a.o.) with one of the species
above.

Tier 2a:
Most sensitive of tier 1 species is to be tested

n.d. ASTM, EPA

7. Chronic toxicity to
crustaceans

Life cycle test with one of the species
above.

ASTM, EPA

8. Toxicity to benthic
organisms

e.g. Rhepoxynius abronius,
chironomus tentans,
tadpole

Tier 2b: Sediment tests should be required when
chemical is likely to bind or patition to sediments

/1/
/2/
Kenezovich, unpublished

REFERENCES:

/1/ Swartz, R.C., W.A. DeBen, J.K.P. Jones, J.O. Lamberson, and F.A. Cole. 1985. Phoxocephalid amphipod bioassay for marine sediment
toxicity, P. 284-307. In R.D. Cardwell, R. Purdy, and R.C. Bahner (eds.), Aquatic Toxicology and Hazard Assessment: Seventh
Symposium. ASTM STP 854. American Society for Testing and Materials, Philadelphia, PA.

/2/ Adams, W.J., R.A. Kimerle, and R.G. Mosher. 1985. Aquatic safety assessment of chemicals sorbed to sediments, P. 429-453. In. R.D.
Cardwell, R. Purdy, and R.C. Bahner (eds.), Aquatic Toxicology and Hazard Assessment: Seventh Symposium. ASTM STP 854.
American Society for Testing and Materials, Philadelphia, PA.
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SOURCE PARCOM: Harmonized system for the testing, evaluation and control of the use and discharge of chemicals offshore under the remit given to the Paris
Commission in the Final Declaration of the Third North Sea Conference (1993)

APPLICATION Environmental hazard and risk assessment of drill-muds and chemicals from offshore operations

STATUS Draft proposal

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

Algae growth inhibition test Skeletonema costatum (or
Phaeodactylum tricornutum, UK
only)

n.d. 72 hrs EC50 PARCOM protocol

Acute toxicity to marine
crustaceans

Acartia tonsa (or Mysidopsis bahia
or Tisbe Battagliai, UK only)

24, 48, 72, 96 hrs LC50 (for Acartia
and Tisbe: 24h and 48h LC50 only)

PARCOM protocol

Acute toxicity to marine fish
species

n.d. 24h and 48h LC50 n.d.

Toxicity to sediment reworker
species

Echinocardium cordatum or
Corophium volutator or Bathyporeia
sarci or Arenicola marina

For products or chemicals likely to
accumulate in the sediment
(Log Koc³3, drilling mud)

21d LC50 (Echinocardium), 10d
LC50 (Corophium, Bathyporeia,
Arenicola)

PARCOM protocol
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SOURCE US-Environm. Protection Agency: Toxicity Substances Control Act (TSCA), Code of federal regulations, 40, July 19941

APPLICATION Industrial chemical regulation, environmental hazard and risk assessment of new and existing chemicals (and mixtures) under Section 4 of TSCA

STATUS Enacted October 11, 1976; rev. july 1988 and june 1991

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity
to fish

(tier 1, 2)

Brachydanio rerio (zebra fish), Pimephales
promelas (fathead minnow), Cyprinus
carpio (common carp), Oryzias latipes (red
killifish), Poecillis reticulata (guppy),
Lepomis macrochirus (bluegill sunfish),
Oncorhynchus mykiss (rainbow trout)

Tier 1 tests:

TSCA enables EPA to require testing of
chemicals if an unacceptable risk to
environment is indicated (PEC exceeds
concern level) and insufficient data or ex-
perience is available for the

24, 48, 72 and 96 hrs LC50,
NOLC, LOLC-100, Incipient
LC50, any abnormal responses

40 CFR 797.1400
40 CFR 797.1440 (equivalent to
OECD TG 203)
(797.1400 is preferred by OPPT2

2. Acute toxicity
to crustaceans
(daphnids)
(tier 1)

Daphnia magna, Daphnia pulex assessment. The testing programme is
decided on a case-by-case procedure.
Acute toxicity to one species of

24, 48 hrs EC50, any adverse
effects

40 CFR 797.1300

3a. Acute toxicity
to algae
(tier 1, 2)

Selenastrum capricornutum (freshwater
green algae), Skeletonema costatum
(marine diatom)

algae, fish and daphnid is required at this
tier (base set data).

24, 48, 72 hrs EC50 and 96 hrs
EC10, EC50 and EC90 (inhibition
of biomass), other adverse effects:
size or colour changes a.o.

40 CFR 797.1050
(under revision, 1995)

3b. Acute toxicity
to algae
(tier 1, 2)

Fresh water algae: Selenastrum
capricornutum, Scenedesmus quadricauda,
Chlorella vulgaris.
Marine algae: Skeletonema costatum,
Thallassiosira pseudonana, Isochrysis
galbana.

96 hrs EC50, NOEC and EC100
(growth rate), other adverse effects

40 CFR 797.1060 (fresh water test)
and 797.1075 (fresh and marine
water test)(equivalent to OECD TG
201)
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SOURCE US-Environm. Protection Agency: Toxicity Substances Control Act (TSCA), Code of federal regulations, 40, July 19941

APPLICATION Industrial chemical regulation, environmental hazard and risk assessment of new and existing chemicals (and mixtures) under Section 4 of TSCA

STATUS Enacted October 11, 1976; rev. july 1988 and june 1991

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

4. Acute toxicity to fish,
mitigated by Diss. Org.
Carbon
(tier 2)

n.d. Tier 2 tests:
Decision criteria triggering the request
of testing at tier 2 includes:
. Identification of high acute toxicity
(LC50 or EC50 < 1 mg/l) in any of the
tier 1 tests: additional acute

n.d. Proposed guideline, not yet
published in CFR

5. Acute toxicity to Oyster
(tier 2)

Crassostrea virginica (eastern oyster)
(juvenile/prespawn, 30-50 mm in valve
hight)

toxicity testing of other species belon-
ging to the sensitive taxa

. LC50 or EC50 between 1 and 100

96 hrs EC50 (shell deposition) 40 CFR 797.1800

6. Acute toxicity to
crustaceans (mysid
scrimp)
(tier 2)

Mysidopsis bahia mg/l and chronic effects are indicated:
additional acute toxicity testing of
species from the sensitive taxa.

24, 48, 72, 96 hrs LC50, any
abnormal responses

40 CFR 797.1930

7. Acute toxicity to
gammarids
(tier 1, 2)

Gammarus fasciatus, G. pseudolimnaeus, G.
lacustris

...........contd

24, 48, 72, 96 hrs LC50,
NOLC, any abnormal obser-
vations

40 CFR 795.120,
provisional

8. Acute toxicity to penaeid
schrimp
(tier 2)

Penaeus aztecus (brown schrimp), P.
duorarum (pink schrimp) and P. setiferus
(white schrimp). Post-larval juveniles.

(24), 48, (72), 96 hrs LC50 40 CFR 797.1970

9. Acute toxicity to aquatic
plant
(tier 2)

Lemna gibba G3 7 day EC10, EC50 and EC90
for total frond number, growth
rate and mortality

40 CFR 797.1160

10. Acute chironomid Sedi-
ment Test
(tier 1, 2 ?)

Chironomus decorus Tier 2 tests contd. n.d. 40 CFR 795.135
(provisional)
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SOURCE US-Environm. Protection Agency: Toxicity Substances Control Act (TSCA), Code of federal regulations, 40, July 19941

APPLICATION Industrial chemical regulation, environmental hazard and risk assessment of new and existing chemicals (and mixtures) under Section 4 of TSCA

STATUS Enacted October 11, 1976; rev. july 1988 and june 1991

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

11. Subchronic tad-
pole/sediment test
(tier 1, 2 ?)

n.d. n.d. Proposed guideline,
not yet published in
CFR

12a. Chronic toxicity to
daphnid
(tier 3)

Daphnia magna or D. pulex Tier 3 tests:

Decision criteria triggering the request
of testing at tier 3 includes:

21 day LC50 (adult), NOEC,
LOEC (immobilization of adult
brood size, immobilization of
young), MATC

40 CFR 797.1330
(under revision and
to be harmonized
with updated OECD
TG 202, part 1)

12b. Chronic toxicity to
daphnid
(tier 3)

Daphnia magna or D. pulex · LC50 or EC50 < 1 mg/l, or
· Fish tests show ratio (24h/96h LC50)
> 2 and chemical half life > 4 days, or
· Invertebrate tests show ratio
(24h/48h LC50) > 2, or

· log Kow > 3.5

14 day LC50 and EC50 (immo-
bilization)(adult), NOEC, LOEC
(mortality, reproduction a.o.)

40 CFR 797.1350
(equivalent to OECD
TG 202, part 2)

13. Chronic toxicity to mysid
schrimp
(tier 3)

Mysidopsis bahia 28 day LC50 and EC50, NOEC,
LOEC and MATC (cumulative
number of dead mysids, body
length of males and females,
number of young per female)

40 CFR 797.1950

14. Chronic toxicity to fish
(FELS)
(tier 3)

Pimephales promelas (fathead minnow),
Cyprinodon variegatus (sheepshead minnow),
Salvelinus fontinalis (brook trout), O. mykiss
(rainbow trout), Menidia menidia (atlantic
silverside), M. peninsulae (tidewater silverside)

Tier 3 tests contd. 28/60 day EC50, NOEC, LOEC
(hatching, survival, growth,
malformation).
28 days post-hatch for minnows
and 60 days post-hatch for trouts

40 CFR 797.1600
(updated method to
be based on OECD
TG 210)
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1 General comments on guidelines: The 1 Jul 94 Code of Federal Regulations (CFR) contains the current collection of test guidelines published by the
Office of Pollution Prevention and Toxics (OPPT). However, the CFR does not reveal proposed test guidelines which were published at various times in
the Federal Register in connection with a proposed rule. A considerable number of proposed rules have not been finalized. As a result of this, those
proposed rules also have not been published as OPPT guidelines which had been incorporated into those proposed rules also have not been published as
OPPT guidelines. In working to harmonize the OPPT guidelines with those of OECD, OPPT has incorporated all testing methods published in the
Office of Prevention, Pesticides, and Toxic Substances (OPPTS) which were judged to be of continuing value. Included in that collection were OPPT's
(1) official guidelines (40 CFR 797 series), (2) provisional guidelines (40 CFR 795 series), and (3) proposed guidelines, i.e., those which have appeared
in the Federal Register in connection with a rule. Most of the OPPT guidelines are now effectively harmonized nearly ready for publication. At some
future time, OPPT plans to authorize the U.S. Government Printing Office to publish the harmonized guideline series.

2 OPPT = The Office of Pollution Prevention and Toxics
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SOURCE Aquatic organism risk assessment scheme for pesticides. Report of the sub-group on aquatic organisms, July 1991. EPPO/Council of Europe Panel on
Environmental Risk Assessment of Plant Protection Products.

APPLICATION Pesticide registration and authorization

STATUS Draft proposal

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish as OECD TG Base set data 96 hrs LC50 OECD TG 203

2. Acute toxicity to Daphnia
magna

48 hrs EC50 OECD TG 202

3. Toxicity to algae n.d. OECD TG 201 (modified?)

4. Acute toxicity to other
invertebrates

species representing 2 other taxa
than base set

Refining initial PNEC n.d. e.g. ASTM: E729-88

5. Acute toxicity to aquatic
macrophytes

Lemna sp. n.d. /1-3/

6. Chronic toxicity to fish as OECD TG (drafts) 14-60 days NOEC e.g. OECD TG 210, Inhibition of
growth rate (OECD Draft) or
OECD TG 204.

7. Chronic toxicity to
Daphnia magna

Daphnia magna 21 days EC50, NOEC OECD TG 202

8. Chronic toxicity to algae as OECD TG 72 hrs EC50 OECD TG 203, ISO Standard 8692

9. Chronic toxicity to other
invertebrates

species representing 2 other taxa
than base set

n.d. n.d.

10. Short-term multispecies
test

short-term static pond experiments
at realistic PEC level

confirmatory test level n.d. e.g. /4-6/

11. Mesocosm study long-term artificial pond/stream confirmatory test level n.d. /8/ e.g. /7/
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REFERENCES:

/1/ Walbridge, C.T. (1977). A flow-through testing procedure with duckweed (Lemna minor, L.), EPA/600/3-77-108, Ecological Research Series, US.EPA,
Washington DC.

/2/ US EPA (1985). Lemna Acute toxicity test. Federal Register Vol. 50, 797.1160, No. 188 1, pp. 39331-39333.

/3/ Wang, W. (1986). Toxicity tests of aquatic pollutants by using common duckweed. Environmental Pollution 11B, 1-14.

/4/ Stephenson, R. (1987). An insecticide formulation that spares fish. Span 30, 75-77.

/5/ Anon. (1987). Generic freshwater microcosm test. US Federal Register, Sept. 28, 1987, 40 CFR Part No. 797.3050, pp. 36344-36352.

/6/ Stay et al. (1990). The precision and accuracy of microcosms used in the early tiers of risk assessment. Unpubl. report by EPA Duluth presented to
OECD Workshop on Extrapolation of Aquatic Toxicity Data to the Real Environment, Dec. 1990.

/7/ Crossland, N.O. (1984). Fate and biological effects of methyl parathion in outdoor ponds and laboratory aquaria. II. Effects. Ecotoxicology and
Environmental Safety 8, 482-495.

/8/ Okkerman, P.E. et al. (1990). Validation of some extrapolation methods with toxicity data derived from multiple species experiments. Report from
National Institute of Public Health & Environmental Protection, The Netherlands, Bilthoven, 20 pp.
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SOURCE Biologische Bundesanstalt für Land- und Forstwirtschaft: Criteria for assessment of plant protection products in the registration procedure. Mitteilungen aus
der BBR, Heft 285, Berlin 1993

APPLICATION Registration of pesticides

STATUS Guideline related to the national plant protection act

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Rainbow trout, carp , a.o. Active ingredients, in special cases
also the product, are to be tested by
methods 1-5 if an exposure to the
aquatic environment is indicated.
Appropriate sediment test methods
are presently not available.

96 hrs LC50 OECD TG 203

2. Acute toxicity to
crustaceans

Daphnia magna 48 hrs EC50 OECD TG 202, part 1

3. Toxicity to plankton
algae

according to OECD TG 72-96 hrs EC50, growth inhibition OECD TG 201

4. Chronic toxicity to
fish

Rainbow trout, carp, a.o. 21 day EC50, NOEC: mortality,
behaviour and growth

OECD TG 204?, TG 210

5. Chronic toxicity to
crustaceans

Daphnia magna 21 day EC50, NOEC: mortality,
reproduction and growth

OECD TG 202, part 2

6 Toxicity to benthic
organisms

e.g. Chironomus sp n.d. n.d.
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SOURCE Boutin, C., Freemark, K.E. and Keddy, C.J. (1993): Proposed guidelines for registration of chemical pesticides. Technical report series No. 145, Canada
Wildlife Service (Headquarters), Environment Canada, Ottawa.

APPLICATION Nontarget plant testing and evaluation (of pesticides)

STATUS Draft Document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Toxicity to algae 3 freshwater (green, blue-green and
diatoms) and 3 marine species
(green, dinoflagellates and diatoms)

Tier 1: Screening for Phytotoxic
potential

algae growth inhibition, maximum
challenge test, one concentr.

ASTM (1991): E 1218-90, modified
according to protocol included

2. Toxicity to aquatic
vascular plants

30 species representing 10 families
for herbicides and 10 species
representing 6 families for non-
herbicides (aquatic + terrestrial)

vegetative growth inhibition,
Maximum challenge test, one
concentration

Protocol included

3. Toxicity to algae as 1) Tier 2: Estimation of order of
magnitude of phytotoxicity.
If toxic to algae (tier 1): testing of 1,
3 and 4.
If 25% inhibition of plant
growth (tier 1): testing of 2, 3 and 4.

algae growth inhibition, dose-
response relationship

ASTM (1991): E 1218-90, modified
acc. to protocol incl.

4. Toxicity to aquatic
vascular plants

as 2) seed germination, root elongation,
dose-response relation.

US-EPA: TSCA, Fed. Regist.:
50(188): 39389-39391

5. Toxicity to Lemna
gibba

Lemna gibba (strain G-3) or L.
minor

vegetative growth and reproduction,
dose-response

ASTM (1991): E1415-90, modified
acc. to protocol incl.

6. Seed germination test non-crop and crop species (terrestrial
species)

seed germination, root elongiation Protocol included
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SOURCE Boutin, C., Freemark, K.E. and Keddy, C.J. (1993): Proposed guidelines for registration of chemical pesticides. Technical report series No. 145, Canada
Wildlife Service (Headquarters), Environment Canada, Ottawa.

APPLICATION Nontarget plant testing and evaluation (of pesticides)

STATUS Draft Document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

7. Toxicity to rooted
submerged aquatic
plants

a plant species representative for
Canada

Tier 3: Estimation of minimum
phytotoxic concentration.
If PEC/EC-50 > 10 for algae: testing
of 7); for Lemna: testing of 8); for
seed: testing of 9).
If PEC > EC-25 for 25 % of plant
species or 50 % of families: Testing
of 9)

vegetative growth, dose-response n.d.

8. Toxicity to emergent
aquatic plants

as 7) as 7) n.d.

9. Toxicity to selected
single plant species

n.d. n.d. n.d.

10. Multispecies com-
munities testing

n.d. Tier 4: If PEC/EC-50 for algae or
PEC/EC-25 for plants > 10

n.d. n.d.
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SOURCE Klein, A.W. and J. Goedicke (1993): Environmental assessment of pesticides under Directive 91/414/EEC

APPLICATION Uniform principles for registration of pesticides within the EEC (Annex VI of council Directive 91/414/EEC).

STATUS Contribution to the discussion within the EEC for developing uniform principles for the assessment of pesticides.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish e.g. Rainbow trout Tier 1a: Acute toxicity testing of active ingredient on
one species of fish,.

96 hrs LC50 OECD TG 203

2. Acute toxicity to
crustaceans

e.g. Daphnia magna crustacean and algae. Testing programme sufficient
only when the number of

48 hrs LC50 OECD TG 202 part 1

3. Toxicity to algae e.g. Selenastrum or Scenedesmus applications is small, the pesticide degrades rapidly
and no toxic and/or persistent metabolites are formed.
Decision criteria: PEC/LC(EC)50 < 0.01 for most
sensitive of the 3 tested species

72 hrs EC50 (growth in-
hibition)

OECD TG 201

4. Chronic toxicity to
fish

e.g. Rainbow trout Tier 1b: Decision criteria (i.e. registration possible)
if:
· PECacute/LC(EC) < 0.01, and

NOEC e.g. OECD TG 210

5. Chronic toxicity to
crustaceans

e.g. Daphnia magna · PECchronic/NOEC < 0.1, for most sensitive of 3
species.

NOEC e.g. OECD TG 202 part
2

6. Acute and chronic
toxicity to another
species than above

n.d., should represent the environment of
concern

Tier 2: Acute and chronic testing of at least 5
different species (from 5 different taxonomic
groups?): Distribution model

LC50, NOEC n.d.

7. Acute and chronic
toxicity to another
species than above

n.d., should represent the environment of
concern

applied for calculating HC550 for acute and chronic
effects.
Decision criteria:
· PECacute/LC(EC)-50 < 0.1,

· PECchronic/NOEC < 1.

LC50, NOEC n.d.
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SOURCE Linders J., H. Clausen, O. Hansen, A. Klein and W. Klein (1992): Environmental criteria for pesticides. Recommendations from the Northern European
Workshop on Environmental Hazard and Risk Assessment of Pesticides, Bilthoven, The Netherlands, 23-25 March 1992.

APPLICATION Environmental hazard and risk assessment in the context of the Plant Protection Directive (91/414/EEC)

STATUS Contribution to the development of uniform principles within the EEC

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish e.g. Rainbow trout Tier 1: Acute and chronic toxicity testing of active
ingredients on one species of fish,

96 hrs LC50 OECD TG 203

2. Acute toxicity to
crustaceans

e.g. Daphnia magna crustaceans and algae.

Decision criteria (i.e. registration, possible if):

48 hrs EC50 part 1 OECD TG 202

3. Toxicity to algae e.g. Selenastrum or Scenedesmus · (daphnia or fish most sensitive): PECacute/LC(EC)50

< 0.001, and
72 hrs EC50 OECD TG 201

4. Chronic toxicity to
fish

e.g. Rainbow trout · (algae most sensitive): PECacute/LC(EC)50 < 0.01, and·
PECchronic/NOEC < 0.01

NOEC e.g. OECD TG 210

5. Chronic toxicity to
crustaceans

e.g. Daphnia magna If 5 species are tested, the cut-off values may be reduced by
a factor of 10 (0.01 and 0.1, respectively)

21 day NOEC e.g. OECD TG 202, part
2

6. Acute and chronic
toxicity to other
species than above

n.d., should represent the en-
vironment of concern (e.g. sediment)

Tier 2: Acute and chronic testing of at least 5 different spe-
cies (from 5 different taxonomic groups?): Distribution
model to be applied for

n.d. n.d.

7. Acute and chronic
toxicity to other
species than above

n.d., should represent the en-
vironment of concern (e.g. sediment)

calculating HC550 for acute and chronic effects.
Decision criteria:
· PECacute/LC(EC)50 < 0.1, and

· PECchronic/NOEC < 1

n.d. n.d.
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SOURCE Lynch, M.: Study concerning the inclusion of active substances in annex 1 to Council Dir. 91/414/EEC (Jan. 1993)

APPLICATION Pesticide registration and authorization according to Council Dir.

STATUS Study report to the EEC. Background paper to Dir. 91/414/EEC

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to 2
fish species

Rainbow trout (Oncorhynchus
mykiss)

Bluegill sunfish
(Lepomis macrochirus)

The substance is likely to reach
water: direct application, direct or
unintended overspray, run-off or
drift, leaching

48 and 96 hrs LC50, NOLC, LOLC-
100.

48 and 96 hrs EC50, NOEC (behaviour)

EEC method C1, Annex V to 7th
amn. to Dir 67/548
(equivalent to OECD TG 203)

2. Chronic toxicity to
fish, 28 days
prolonged tox.

Rainbow trout
(Oncorhynchus mykiss)

as 1) and continued exposure is
anticipated

28 days LOLC, NOEC, LOEC for
growth and survival of juveniles

OECD Draft: Prolonged toxicity to
fish. Method for eval. the effects of
substances on the growth rate of O.
mykiss.

3. Chronic toxicity,
Fish Early Life
Stage Test

Rainbow trout
(Oncorhynchus mykiss)

as 1) and continued exposure is
anticipated and acute NOEC/chronic
NOEC ³ 10

NOEC, LOEC for survival, growth and
malformations of egg, sacfry and early
free-feeding fry

OECD TG 210

4. Acute toxicity to
daphnids

Daphnia magna as 1) 24 and 48 hrs EC50, NOLC, LOLC-100 EEC method C2 (equivalent to
OECD TG 202, part 1)

5. Chronic toxicity to
daphnids

Daphnia magna as 1) and continued exposure is
anticipated

24, 48, 96 hrs, 7 and 14 days EC50,
NOEC, LOEC.
Time for brood apperance, survival of
brood

OECD TG 202, part 2

6. Toxicity to algae Selenastrum capricornutum as 1) and continued exposure is
anticipated

72 hrs EC50, NOEC. Growth rate and
growth (biomass reduction)

OECD TG 201

7. Toxicity to other
non-target or-
ganisms at risk

n.d. n.d. (Annex III to Dir. 91/414/EEC n.d. n.d.

8. Field studies n.d. n.d. n.d. n.d.
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SOURCE USA: Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); Pesticide Assessment Guidelines, Hazard Evaluation: Wildlife and Aquatic Organisms
(40 CFR 162, Subdivision E) (EPA-540/9-82-024)

APPLICATION Registration of pesticide products in USA

STATUS Enacted Oct. 21, 1972 with recent amendment Nov. 1990

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to
freshwater fish (§ 72-1)

Preferably bluegill sunfish (warm
water) and rainbow trout (coldwater)

Tier 1: Acute toxicity to 1) a warm water fish
species, 2) a cold water fish species and 3) an
invertebrate is requested on active ingredients
used out-door, less frequently also on formu-
lated products and pesticides used in-door. An
algae study is required on a case-by-case basis.

(24, 48, 72), 96 hrs LC50 ASTM 729-88a a.o.

2. Acute toxicity to
freshwater invertebrates
(§ 72-2)

Daphnia magna or D. pulex EC/LC50 values at 24 hrs step
for the entire test period

ASTM E 729-88a

3. Aquatic plant growth (§
122-2)

algae growth inhibition n.d. n.d.

4. Acute toxicity to
estuarine and marine
fish (§ 72-3a)

- Tier 2: Required when the substance is
intended for direct use in marine or estuarine
environment or when risk.

5. Acute toxicity to
estuarine and marine
molluscs (§ 72-3b)

oyster embryo larvae test (48 hrs) or
96 hrs shell deposition test.
Crassostrea gigas (pacific oyster), C.
virginica (eastern oyster), Mercenaria
mercenaria (hard clam) and Mytilus
edulis (blue mussel).

for runoff to these environments in significant
concentrations is expected

ASTM E 724-89

6. Acute toxicity to
estuarine and marine
shrimps (§ 72-3c)

Mysidopsis bahia
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SOURCE USA: Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); Pesticide Assessment Guidelines, Hazard Evaluation: Wildlife and Aquatic Organisms (40
CFR 162, Subdivision E) (EPA-540/9-82-024)

APPLICATION Registration of pesticide products in USA

STATUS Enacted Oct. 21, 1972 with recent amendment Nov. 1990

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

7. Fish early life stage
toxicity test (§ 72-4a)

Pimephales promelas (fathead
minnow), Salvelinus fontinalis (brook
trout)

Tier 2 (contd.): The most sensitive species (§
72-1, -2, -3) is to be applied for testing, pro-
vided that L(E)C50 < 1

n.d. ASTM E 1241-92

8. Invertebrate life cycle
test (§ 72-4b)

Daphnia magna mg/l, or indication of reproductive effects, or
indications of cumulative

ASTM E 1193-87

9. Mysid shrimp life
cycle test (§ 72-4c)

Mysidopsis bahia effects, or biodegradation half life in water > 4
days

ASTM E 1191-90

10. Aquatic plant growth
(§ 123-2)

12. Acute toxicity to
aquatic insects (§
142-1)

Tier 3: If PEC ³ 0.1 x NOEC or reproductive
effects in other species: Fish life cycle test.
Other tests on a case-by-case basis

13. Fish life cycle test (§
72-5)

14. Simulated field
testing - Aquatic
organisms (§ 72-7a)

Tier 4: PEC ³ 0.1 x LC50 or PEC > 0.1 × LC50
if Tier 4 testing requested directly following
Tier 1 testing.

15. Actual field testing -
Aquatic organisms (§
72-7b)
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SOURCE United States Environmental Protection Agency (US-EPA): Technical support document for water quality-based toxic control (EPA/505/2-90-001) March
1991.

APPLICATION Technical guidance for assessing and regulating the discharge of toxic substances to the aquatic environment (waste water permits).

STATUS US-EPA guidance document to the national Clean Water Act.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Freshwater species:
Pimephales promelas (fathead
minnow), Onchorhynchus mykiss
(rainbow trout), Salvelinus
fontinalis (brook trout)

Marine species:
Cyprinodon variegatus (sheepshead
minnow), Menidia beryllina, M.
medinia, M. peninsulae (silversides)

Whole effluent testing:

Initial dilution > 1000:1: acute toxicity to 3
trophic levels (1-3) as a minimum. Chronic
toxicity should be "Checked"

Initial dilution > 100:1 and < 1000:1: acute
or chronic toxicity to 3 trophic levels. Acute
or chronic toxicity levels are to be estimated
from acute/chronic ratios.

Effluents: 96 hrs LC50, LOLC

Receiving water: 96 hrs LOLC

US-EPA: Methods for measuring
the acute toxicity to effluents and
receiving waters to freshwater
and marine organisms. Fourth
ed., Sept. 1991. (EPA/600/4-
90/027)

2. Acute toxicity to
invertebrates

Freshwater species:
Ceriodaphnia dubia, Daphnia
magna, D. pulex.

Marine species:

Mysidopsis bahia

Initial dilution < 100:1: Chronic toxicity to
3 trophic levels as a minimum. The acute
toxicity level may be estimated from A/C
ratios.

Freshwater organisms should be applied
when the actual receiving

Effluents: 24, 48 or 96 hrs
LC50, LOLC

Receiving water: 24, 48 or 96
hrs LOLC

3. Toxicity to plants n.d. water salinity is less than 1,000 mg/l and
marine organisms when above 1,000 mg/l.
......contd.

n.d. n.d.

4. Short-term chronic
toxicity to freshwater
crustaceans

Ceriodaphnia dubia Sediment toxicity testing may be required in
special cases.

7 d. NOEC: survival,
reproduction

US-EPA: Short-term methods for
estimating the chronic toxicity to
effluents and receiving waters to
freshwater organisms. Second ed.
March 1989 (EPA 600/4-89/001)
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SOURCE United States Environmental Protection Agency (US-EPA): Technical support document for water quality-based toxic control (EPA/505/2-90-001) March
1991.

APPLICATION Technical guidance for assessing and regulating the discharge of toxic substances to the aquatic environment (waste water permits).

STATUS US-EPA guidance document to the national Clean Water Act.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

5. Short-term chronic
toxicity to freshwater
fish

Pimephales promelas (fathead
minnow)

7 d. NOEC: larval growth, survival;
7-9 d. NOEC:
embryo-larval survival, hatchability,
abnormality

6 Algae growth
inhibition

Selenastrum capricornutum 96 hrs NOEC: growth rate inhibition

7. Short-term chronic
toxicity to marine
crustaceans

Mysidopsis bahia (mysid) 7 d. NOEC: growth, survival,
fecundity

US-EPA: Short-term methods for
estimating the chronic toxicity of
effluents and receiving waters to
marine and freshwater organisms.
May 1988 (EPA/600/4-87/028)

8. Short-term chronic
toxicity to marine fish

Cyprinodon variegatus (sheepshead
minnow), Menidia beryllina (inland
silverside)

7 d. NOEC: larval growth, survival.
7-9 d. NOEC: embryo-larval
survival, hatchability, abnormality
(C. variegatus)

9. Macroalgae fertilization
test

Champia parvula (red macroalgae) 7-9 d. NOEC: cystocarp production
(fertilization)

10. Sea urchin fertilization
test

Arbacia punctulata 1.5 hrs NOEC: fertilization

11. Kelp reproduction test Laminaria saccharina (kelp) 24 hrs NOEC: inhibition of
sporophyte development

US-EPA: Biomonitoring for
control of toxicity in effluent
discharges to the marine en-
vironment. Sept. 1989 (EPA/-
625/8-89/015)
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SOURCE Danish environmental protection agency: Guideline for hazard assessment of industrial effluents. 1993

APPLICATION Procedure for investigation and assessment of hazard/risk to marine and freshwater environments of industrial effluents

STATUS Technical guidance document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish Freshwater: Brachydanio rerio (zebra
fish), O. Mykiss (rainbow trout)
Brackish water: Platichthys flesus
(flounder), Clupea harengus
(herring)
Marine water: P. flesus, C. harengus,
Scophthalmus maximus (turbot)

Tier 1: Testing of one fish, one
crustacean and one alga is requested
if an unacceptable risk to the
environment is indicated or
insufficient data or experience is
provided for the assessment. Species
of relevance to the receiving water
should be applied.

PNECacute and PNECchronic are
estimated applying assessment
factors.

96 hrs LC50 OECD TG 203

2. Acute toxicity to
crustaceans

Freshwater: Daphnia magna,
Gammarus pulex
Brackish water: Nitocra spinipes
Marine water: Acartia tonsa

48 hrs EC50 (Daphnia, Acartia)
96 hrs EC50 (other)

Daphnids: OECD TG 202, part 1
Nitocra: DS 2209
Acartia: ISO draft /5/
Gammarus: /1/

3. Toxicity to algae Freshwater: Nitzschia palea,
Selenastrum capricornutum
Brackish and marine water:
Skeletonema costatum, Phaeo-
dactylum tricornutum

n.d. (72 hrs EC50) OECD TG 201

4. Acute toxicity to
microorganisms

Freshwater: Pseudomonas putida
Brack. and marine w.: Photo-
bacterium phosphoreum (Microtox)

Tier 2a:
PNECacute/PECmax < 1:
Additional acute toxicity tests may be
performed for refinement of
PNECacute (more acute toxicity data
lead to a reduced assessment factor)

72 hrs EC50, growth inhibition
(Pseudomonas),
0.5 hrs EC50, inhibition of luminis-
cens (Photobacterium)

Pseudomonas: ISO N111 (draft)
Photobacterium: ISO N127 (draft)
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SOURCE Danish environmental protection agency: Guideline for hazard assessment of industrial effluents. 1993

APPLICATION Procedure for investigation and assessment of hazard/risk to marine and freshwater environments of industrial effluents

STATUS Technical guidance document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

5. Acute toxicity to
protozoans

Freshwater: Tetrahymena sp.
Brack. and marine w.: Uronema
marinum

Uronema: 24 hrs EC50, growth
inhibition

Uronema: /11/

6. Acute toxicity to
higher plant

Freshwater: Lemna minor
(duckweed)
Brack. and marine w.: Zostera
marina

Lemna: 7 days EC50: growth
inhibition and mortality
Zostera: 28 days EC50: growth
inhibition, photosynthesis

Lemna: /2/
Zostera: Non-published protocol

7. Acute toxicity to
insects

Chironomus sp., Baetis rhodani,
Cloëon bipunctata

96 hrs LC50 /3-4/

8. Acute toxicity to
molluscs

Brack. and marine w.: larvae from
blue mussel, oyster

96 hrs LC50 -

9. Acute toxicity to
planaria

- - -

10. Chronic toxicity to
fish (FELS/embryo-
sacfry test)

as 1) Tier 2b:
PNECchronic/PECave. < 1:
One or more of the methods may be
applied for refinement of PNECchronic

Embryo-sacfry test: 7-11 days EC50,
NOEC, LOEC, survival, hatching,
growth
FELS: 28-60 days EC50, NOEC,
LOEC

OECD TG 210 (FELS), OECD draft
(embryo sacfry test)

11. Chronic toxicity to
crustaceans

as 2) Daphnids: 21 days EC50, NOEC,
LOEC: survival, reproduction

Daphnids: OECD TG 202, part 2
Nitocra: DS 2209
Acartia: ISO draft

12. Chronic toxicity to
algae

as 3) 72 hrs EC50, NOEC, LOEC: growth
inhibition

OECD TG 201, ISO 8692
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SOURCE Danish environmental protection agency: Guideline for hazard assessment of industrial effluents. 1993

APPLICATION Procedure for investigation and assessment of hazard/risk to marine and freshwater environments of industrial effluents

STATUS Technical guidance document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

13. Toxicity to
crustaceans

Freshwater: Gammarus pulex
Brack. and marine water: Corophium
volutator, C. insidiosum

Tier 2c: One or more of the methods
may be applied for refining the
PNEC for sediments

Corophium: 10 days LC50 Gammarus: /1/
Corophium: /6/

14. Toxicity to molluscs Freshwater: Unio sp.
Brack. and marine water: Abra alba,
Macoma baltica

Abra: 5 days LC50 Abra alba: /7/

15. Toxicity to annelids Freshwater: Tubifex tubifex
Brack. and marine water: Arenicola
marina, Nereis virens

Arenicola: 10 days LC50
Nereis: 10 days LC50

Arenicola: /8/
Nereis: /9/

16. Toxicity to insects Chironomus sp. n.d. ASTM E 1383-90

17. Toxicity to
echinoderms

Echinocardium cordatum 21 days LC50, LOLC /10/

REFERENCES:

/1/ McCahon, C.P. & D. Pascoe (1988):
Use of Gammarus pulex (L) in safety evaluation tests; culture and selection of a sensitive life stage. Exotoxicol. Environ. Saf. 15 (1988): 245-252.

/2/ Taraldsen, J.E. & T.J. Nordberg-King (1990):
A new method for determining effluent toxicity using duckweed (Lemna minor). Environ. Toxicol. Chem. 9 (1990): 761-767.

/3/ Williams, K.A., D.W.J. Green & D. Pascoe (1985)
Studies on the acute toxicity of Pollutants to freshwater macroinvertebrates. I. Cadmium. Arch. Hydrobiol. 102 (1985): 461-471.

/4/ McCahon, C.P & D. Pascoe (1988):
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Culture techniques for three freshwater macroinvertebrate species and their use in toxicity tests. Chemosphere 17 (1988): 2471-248o.

/5/ Water Quality Institute, DK (1990):
Acute Toxicity to the Marine Copepod Acartia tonsa. Ringtest protocol, Paris Commission.

/6/ McMinn, W., J. Thain, P. van den Hurk & B. Roddie (1990):
A sediment bioassay using an amphipod Corophium sp. Ringtest protocol, Paris Commission.

/7/ Strømgren, T. (1993):
Testing protocol for Abra test. Parcom Ringtest, OSPARCOM.

/8/ Thain, J. (1990):
A sediment bioassay using the polychaete Arenicola marina. Ringtest protocol, Paris Commission.

/9/ Thain, J.E., P. Matthiesen & R.A.A. Blackmann (1991):
Nereis virens (polychaeta) sediment reworker. Ringtest protocol, Paris Commission.

/10/ Bowmer, C.T. (1993):
Method for the assessment of acute toxicity of contaminated sediment using the borrow sea urchin Echinocardium cordatum. Ringtest protocol, Paris
Commission.

/11/ Parker, J.G. (1979):
Toxic Effects of Heavy Metals upon Cultures of Uronema marinum (Ciliophora: Uronematidae). Marine Biology 54 (1979): 17-24.
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SOURCE Biological-chemical Characterisation of industrial waste water. Swedish Environmental Protection Agency 1990 (Naturvårdsverket)

APPLICATION Environmental hazard and risk assessment of industrial effluents

STATUS Guideline applied for the hazard identification of emissions to the aquatic environment

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

1. Acute toxicity to fish
species

Brachydanio rerio (zebra fish), O.
mykiss (rainbow trout), Salmo salar,
Salmo trutta (brown trout), Alburnus
alburnus (bleak), Perca fluviatilis
(perch), Pimephales promelas (fat-
head minnow), Gasterosteus
aculeatus (stickleback), Platichthys
flesus (dab), Gadus morhua (cod).

Stage 1: Requested if available data
or experience is insufficient for
assessing the potential hazard/risk to
the environment

24-96 hrs LC50 Freshwater sp.: SS 028162
Marine sp.: SS 028189
Bleak: /1/

2. Acute toxicity to
crustacean species

Daphnia magna. Ceriodaphnia dubia,
Nitocra spinipes, Crangon crangon,
Acartia tonsa

24-48 hrs LC50 Daphnia: SS 028180
Ceriodaphnia: /2/
Nitocra: /3/
Brown shrimp: /4/
Acartia: /5/

3. Algae growth
inhibition test

Selenastrum capricornutum,
Monoraphidium griphitti, Chlorella
vulgaris, Scenedesmus subspicatus,
Skeletonema costatum

5 days EC50 OECD TG 201

4. Vascular plant growth
inhibition test

Lemna minor (duckweed), Allium
cepa (onion), Lens culinaris (lentil)

5 days EC50 Lemna: /6/
Onion: /7/
Lentil: /8/

5. Activated sludge,
respiration and
nitrification inhibition.
Microtox

Activated sludge
Microtox: Photobacterium sp.

3 hrs EC50 ISO 8192 (draft), ISO/DIS 9509
(draft)
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SOURCE Biological-chemical Characterisation of industrial waste water. Swedish Environmental Protection Agency 1990 (Naturvårdsverket)

APPLICATION Environmental hazard and risk assessment of industrial effluents

STATUS Guideline applied for the hazard identification of emissions to the aquatic environment

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

6. Fish egg and sacfry test Zebra fish Stage 2: Requested on a case-by-case
basis, especially.

11 days EC50 SS 028193 (equivalent to OECD TG
draft)

7. Fish, Prolonged
toxicity study

Rainbow trout when LC50/PEC < 1. Most sensitive
species/taxa

14 days LC50 OECD TG 204

8. Fish subchronic
toxicity test

Fathead minnow identified in stage 1 is given highest
priority for further testing

7 days EC50 /9/

9. Fish physiological
effects

Salmon, rainbow trout, brown trout,
perch

Physiological and biochemical /10/

10. Chronic toxicity to
crustaceans

Daphnia magna, Ceriodaphnia dubia,
Nitocra spinipes

21 days EC50 (Daphnia), 7 days
EC50 (Ceriodaphnia), 14 days EC50
(Nitocra)

Daphnia: OECD TG 202 Ceriodap-
hnia: /11/
Nitocra: /12-13/

11. Mussel larvae survival
test

Mytilus edulis n.d. /14-15/

12. Microtest for algae in-
hibition

algae test battery n.d. /16/

13. Ames test Salmonella sp. revertants /17/

14. Extended Chronic
toxicity studies with
fish

Zebra fish, Clupea harengus (baltic
herring)

Stage 3: Confirmatory tests. To be
selected and designed depending on
the specific environment.

impairment of reproduction of zebra
fish, herring embryo-larvae toxicity

/18-19/

15. Sediment toxicity tests Daphnia magna, Tubifex tubifex n.d. /20/
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SOURCE Biological-chemical Characterisation of industrial waste water. Swedish Environmental Protection Agency 1990 (Naturvårdsverket)

APPLICATION Environmental hazard and risk assessment of industrial effluents

STATUS Guideline applied for the hazard identification of emissions to the aquatic environment

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

16. In-situ testing with fish Salmon, rainbow trout, brown trout,
perch

physiological effects, tainting /21-23/

17. Effect monitoring in-
situ

Perch, dab, salmon, rainbow trout,
brown trout, fourhorn sculpin

physiological and skeletal changes /22-24/

18. Inhibition of peri-
phyton communities

n.d. n.d. n.d.

19. Model ecosystem
studies

n.d. n.d. n.d.

REFERENCES:

/1/ Acute toxicity (LC50) - bleak
Determination of acute toxicity in brackish water of chemical products and waste water to bleak (Alburnus alburnus) - static method. SNC, PUX Report
(in manuscript form). M. Tarkpea and M. Hansson. (In Swedish).

/2/ Acute toxicity (LC50) - Ceriodaphnia
Determination of the acute toxicity (LC-50) of chemical products and waste water to Ceriodaphnia dubia. SNV. Pux Report (under preparation), M.
Unger. (In Swedish).

/3/ Acute toxicity (LC50) - Nitocra
The harpacticoid Nitocra spinipes (Crustacea) as a test organism in brackish water toxicological bioassays. INSERM 1981, 106, pp. 421-430. B.E.
Bengtsson.

/4/ Acute toxicity (LC50) - brown shrimp
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Determination of the acute toxicity of waste water to marine fish and a marine crustacean, the brown shrimp (Crangon crangon). SNV 1983, PM 1733,
Appendix 1. A. Granmo et al. (In Swedish).

/5/ Acute toxicity (LC50) - Acartia tonsa
Ecotoxicological testing using the planktonic crustacean Acartia tonsa. Acute and chronic tests. Water Quality Institute, Denmark 1985. O. Kusk. (In
Danish).

/6/ Growth inhibition (EC50) - higher plants
Proposals for a SIS-method for toxicity tests on duckweed, Lemna minor. Chemicals Inspectorate. S. Fischer. (In Swedish).

/7/ Growth inhibition (EC50) - onion
The Allium test as a standard in environmental monitoring. Hereditas 1986, 102, pp. 99-112. G. Fiskesjö.

/8/ Growth inhibition - lentil. Plant bioassay on lentil. A description of method.
Institute of water and air pollution research (1986). C.C. Landahl. (In Swedish).

/9/ Fry test - fathead minnow
A new fathead minnow (Pimephales promelas) subchronic toxicity test. Environmental Toxicology and Chemistry 1985, 4, pp. 711-718. T.J. Norberg
and D.I. Mount.

/10/ Physiological effects - fish
Toxic effects of metals on fish. Testing og physiological test methodology. SNV 1986, Report 3166. A. Larsson, C. Haux and M.L. Sjöbäck. (In
Swedish).

/11/ Reproduction - Ceriodaphnia
A seven day life-cycle cladoceran toxicity test. Environmental Toxicology and Chemistry 1984, 3. pp. 425-434. D.I. Mount and T.J. Norberg.

/12/ Reproduction: Nitocra
A flow through fecundity test with Nitocra spinipes (Harpactecoida, Crustacea) for aquatic toxicity. Ecotoxicology and Environmental Safety 1987, 14,
pp. 260-268. B.E. Bengtsson and B. Bergström.

/13/ Effects of waste water and chemicals on the reproduction capacity of the crustacean Nitocra spinipes, semi-static method. SNV, B.E. Bengtsson and B.
Bergström (under preparation).

/14/ Survival - bivalves: common sea mussel larvae
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Determination of the effect of industrial waste water on the early development of the common sea mussel, SNV 1983. PM 1733, Appendix 3. Åke
Granmo et al. (In Swedish).

/15/ Comparison of methods for assessing effects of industrial waste water on the mussel Mytilus edulis L. Vatten ("Water") 1983, 39, pp. 275-285. R.
Ekelund, E. Emanuelsson and Å. Granmo.

/16/ Growth inhibition - mixed algae. Micro-test for inhibition of algal growth, SNV 1986, Report 3184, Appendix 4. A. Claesson, H. Black, S. Fischer and
K. Gustavsson. (In Swedish).

/17/ Genotoxicity. Short-term tests - the genes as a warning system. SNW informerar 1984. U. Rannug. (In Swedish).

/18/ Toxicity - laboratory experiments. Zebra-fish, late effects
Short-term test for predicting the potential of xenobiotics to impair the reproductive success in fish. Ecotoxicology and Environmental Safety 1985, 9,
pp. 282-293. L. Landner, A.H. Neilson, L. Tärnholm and T. Viktor.

/19/ Herring embryo/larvae
Determination of the effects of industrial waste water on embryo and larvae development in herring and Baltic herring (Clupea harengus). SNV 1983.
PM 1733, Appendix 8. Å. Granmo et al. (In Swedish).

/20/ Laboratory experiments sediment
Toxicity of metal polluted sediments to Daphnia magna and Tubifex. Hydrobiologia 1989 (in press). T. Wiederholm and G. Dave.

/21/ Physiological changes in fish
Recipient control water. SNV 1986, Report 3109, BIN NR 26, blood picture in fish. Å. Larsson. (In Swedish).

/22/ Toxic effects of metals in fish. Testing of physiological test methodology. SNV 1986, Report 3166. Å. Larsson, C. Haux and M.L. Sjöbäck. (In
Swedish).

/23/ Changes in the taste of fish
Recipient control water, basis for methodology. SNV 1984, Report 3075. Method basis 8, taste and smell. I. Bjørklund. (In Swedish).

/24/ Morphological changes:
a) Recipient control water. SNV 1986, Report 3109, BIN NR23, Assymetries in fish. E. Neuman. (In Swedish).
b) Recipient control water. SNV 1986, Report 3109, BIN NR27, Visible external symptoms of disease in fish. E. Neuman. (In Swedish).
c) Recipient control water. SNV 1986, Report 3109, BIN NR24, Spinal damage in fish. B.E. Bengtsson. (In Swedish).
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SOURCE United States Environmental Protection Agency (US-EPA) and US Army Corps of Engineers: Evaluation of Dredged Material Proposed for Discharge in Waters
of the U.S. - Testing Manual. Inland Testing Manual (Draft), EPA-823-B-94-002, 1994

APPLICATION Discharge of dredged material; to implement requirements in the Clean Water Act.

STATUS Statutory and regulatory background; Scope and applicability; Draft Technical Guidance.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

PELAGIC TESTS:

Acute toxicity to fish

Freshwater species:
Pimephales promelas (fathead minnow), Lepomis
macrochirus (bluegill sunfish), Ictalurus
punctatus (channel catfish), Oncorhynchus
mykiss (rainbow trout)
Estuarine species:
Menidia sp. (silversides)(also higher salinity)
Saltwater species:
Cyprinodon variegatus, Citharicthys stigmaeus
(speckled sanddab), Leuresthes tenuis (grunion)

Tier 3 testing

The testing of three species is required,
representing different phyla where
possible. The organisms used should
exists in the vicinity of disposal site.

Survival, 96 hrs tests US-EPA (1991): Methods for
Measuring the Acute Toxicity
of Effluents and Receiving
Waters to Freshwater and
marine Organisms, 4th ed.
EPA/600/4-90/027

Acute toxicity to crustaceans Freshwater species:
Daphnia magna, D. pulex, Ceriodaphnia dubia
Saltwater species:
Mysidopsis sp., Neomysis americana,
Holmesimysis costata, Palaemonetes sp., Penaeus
sp.

Survival, 96 hrs tests

Toxicity to bivalves Saltwater and Estuarine species:
Crassostrea sp., Mytilus edulis

Shell development to hinged,
D-shaped prodissoconch I
larva, 48 hrs test

 ASTM E 724-89 (1989)

Toxicity to echinoderms Saltwater species:
Strongylocentrotus sp., Lytechinus pictus,
Dendraster sp.

Acute toxicity: Survival, em-
bryo development, 48 hrs test
Sperm cell acute test: Egg
fertilization, 80 minutes test

US-EPA (1990): ERL- Nar-
ragansett internal SOP.
Dinnel et al. (1982): ASTM
STP 766, pp. 82-98
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SOURCE United States Environmental Protection Agency (US-EPA) and US Army Corps of Engineers: Evaluation of Dredged Material Proposed for Discharge in
Waters of the U.S. - Testing Manual. Inland Testing Manual (Draft), EPA-823-B-94-002, 1994

APPLICATION Discharge of dredged material; to implement requirements in the Clean Water Act.

STATUS Statutory and regulatory background; Scope and applicability; Draft Technical Guidance.

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

BENTHIC TESTS:

Toxicity to amphipod crustaceans

Ampelisca abdita (d,b), Rhepoxynius
abronius (d,b), Grandidierella
japonicum (d,b), Corophium sp.
(f,d,b), Leptocheirus plumulosus
(d,b), Eohaustorius estuarius (d,b),
Hyalelle azteca (d,b)

Tier 3 testing

Testing of 3 species required,
representing three different feeding
strategies: filter feeder (f), deposit
feeder (d), burrowing organism (b)

Survival, not further specified Draft Inland Testing Manual, not
further specified

Toxicity to polychaetes Neanthes arenaceodentata (d,b)

Toxicity to juvenile bivalves Anodonta imbecillis (f,b)

Toxicity to crustaceans other than
amphipods

Mysidopsis sp. (f,d), Neomysis
americana (f), Holmesimysis costata
(f), Penaeus sp. (d,b), Palaemonetes
sp. (d)

Toxicity to insect larvae Chironomus tentans (d,b), C. riparus
(d,b), Hexagenia limbata (d,b)

Toxicity to oligochaetes Pristina leidyi (d,b), Tubifex tubifex
(d,b), Lumbriculus variegatus (d,b)
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SOURCE Keddy C., J.C. Greene and M.A. Bonnell (1994): A review of whole organism bioassays for assessing the quality of soil, freshwater sediment and freshwater in
Canada. The National Contaminated Sites Remediation Programme. Environment Canada, Ecosystem Conservation Directorate, Evaluation and Interpretation
Branch, Ottawa, Ontario, Scientific Series No. 198.

APPLICATION Assessment of environmental quality criteria for contaminated sites

STATUS Scientific report prepared for Environment Canada

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

PELAGIC TESTS:

Unicellular algae Selenastrum capricornutum

Screening tests 72 hrs growth inhibition Env. Canada (1992)

Crustaceans Daphnia sp. 48 hrs immobilization Env. Canada (1990)

Bacteria Photobacterium phosphoreum 5 min IC50 Env. Canada (1991)

Bacteria freshwater bacterium (Pseudomonas
putida or E. coli)

IC50 ISO (1991)/Orgenics Ltd (1985)

Rotifera Brachionus calyciflorus 24 hrs IC50, growth Snell and Persoone (1989)

Crustaceans Ceriodaphnia dubia Definitive tests 4 or 7 days survival and reproduction Environ. Canada (1992)

Warmwater fish Fathead minnow 7 days larval growth and survival Environ. Canada (1992)

Coldwater fish Rainbow trout 96 hrs survival Environ. Canada (1990)

Aquatic plant Lemna sp. growth ASTM (1991), US-EPA (1985)

Rotifera Brachionus Calyciflorus 48 hrs reproduction ASTM draft
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SOURCE Keddy C., J.C. Greene and M.A. Bonnell (1994): A review of whole organism bioassays for assessing the quality of soil, freshwater sediment and freshwater in
Canada. The National Contaminated Sites Remediation Programme. Environment Canada, Ecosystem Conservation Directorate, Evaluation and Interpretation
Branch, Ottawa, Ontario, Scientific Series No. 198.

APPLICATION Assessment of environmental quality criteria for contaminated sites

STATUS Scientific report prepared for Environment Canada

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

ELUTRIATE TESTS:

Unicellular algae Selenastrum capricornutum

Screening tests 72 hrs growth inhibition Env. Canada (1992)

Crustaceans Daphnia sp. 48 hrs immobilization Env. Canada (1990)

Bacteria freshwater or sediment bacterium - -

WHOLE SEDIMENT TESTS:

Insect larvae/nymph Chironomus tentans
Hexagenia spp.

10 days survival
10 days survival

ASTM (1990),
Bedard et al. (1992)

Amphipods Hyalella azteca 10 days survival ASTM (1990)

ELUTRIATE TESTS:

Crustaceans
Hyalella azteca
Ceriodaphnia dubia

Definitive tests 28 days survival, growth, sexual
maturation;
7 days larvae survival

ASTM (1990)
Env. Canada (1992)

Oligochaeta Tubifex tubifex Reproduction ASTM draft
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SOURCE US-EPA (1994): EPA's Contaminated Sediment Management Strategy. US Environmental Protection Agency, Office of Water. EPA 823-R-94-001, August
1994

APPLICATION Assessment of contaminated sediments (or sediments spiked with chemical compounds)

STATUS Draft Document

METHOD RECOMMENDED
SPECIES

WHEN TO TEST ENDPOINTS RECOMMENDED
GUIDELINE

Acute toxicity to Amphipods Freshwater:
Hyalella azteca

Estuarine & Marine:
Hyalella azteca, Ampelisca abdita,
Rhepoxynius abronius, Eohaustorius
estuaris, Leptocheirus plumulosus

10 days acute toxicity (survival) EPA 600/R-94/024 (freshwater)

EPA 600/R-94/025
(marine)

Acute toxicity to Midges Chironomus tentans 10 days acute toxicity (survival) EPA 600/R-94/024
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National and international standard methods/guidelines

EU Official Journal of the European Communities. Annex V

ISO: International Organization for Standardization.

OECD: Organisation for Economic Co-operation and Development

Austria (ONORM) Österreichische Normen

Canada (Env-CAN) Environment Canada, Environmental Protection Series

Denmark (DS) Dansk Standard (Danish Standard Association)

Finland (SFS) Suomen (Finland) Standard Isoimisliitto

France (AFNOR) Association Française de Normalisation

Germany (DIN) Deutsches Institut für Normung

Netherland (NEN) Nederlands Nomalisatie-instituut

Norway (NS) Norges Standardiseringsforbund

Sweden (SS) Standardiseringskommisionen i Sverige

United Kingdom (BSI)British Standards Institution

USA (US-EPA) United States Environmental Protection Agency :

- CFR Code of Federal Regulations

- TSCA Toxic Substances Control Act

- FIFRA Federal Insecticide Fungicide and Rodenticide Act.

USA (ASTM) American Society for Testing and Materials
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Algae F

S

Selenastrum capricornutum

Scenedesmus subspicatus

Chlorella vulgaris

Skeletonema costatum

Thallassiosira pseudonana

Isochrysis galbana

Short-term / Growth rate

(Chronic)

US-EPA 1994 (40 CFR 797.1060, 40 CFR 797.1075, 40 CFR

797.1050)

F Selenastrum capricornutum

Scenedesmus subspicatus

Chorella vulgaris

Short-term / Growth rate

(Chronic)

ASTM (E 1218-90), FIFRA (§122-2), OECD (201), ISO (8692), NF

(T90-304), DIN (38412 Teil 33), BS (6068: Section 5.10:1990),

NEN (6506),

SFS (5072), CAN (1/RM/25, 1992), EU (L 384 A Vol. 35 C.3)

S Skeletonema costatum Phaeodactylum

tricornutum

Short-term / Growth rate

(Chronic)

ISO (10253), BS (91/56211 DC), NEN (6506), SFS (5072)

Macrophytes S Champia parvula Short-term / Reproduction (Chro-

nic)

US-EPA (EPA/600/4-87/028)

Plants F Lemna gibba Short-term / EC50

(Acute)

ASTM (E-1415-91), FIFRA (§123-2), US-EPA (1994)(40 CFR

797.1160)

Crustaceans S Mysidopsis bahia Short-term / LC50

(Acute)

ASTM (E 1463-92), FIFRA (§72-3 c), US-EPA (EPA/600/4-

90/027), US-EPA (1994): 40 CFR 797.1930)

S Artemia salina Short-term / LC50

(Acute)

US-EPA (EPA/600/4-90/027)

S Penaeus aztecus

Penaeus duorarum

Penaeus setiferus

Short-term / LC50

(Acute)

US-EPA (1994) 40 CFR Ch. 1 (7-1-92) Part 797.1970)

S Nitocra spinipes Short-term / LC50  (Acute) SS (028106), DS (2209), ISO/TC 147/SC 5/WG 2N56
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Crustaceans S Acartia tonsa Short-term / LC50 (Acute) ISO/TC 147/SC 5/WG 2N56

S Tisbe battagliai Short-term / LC50 (Acute) ISO/TC 147/SC 5WR 2N56

F Daphnia magna

Daphnia pulex

Short-term / LC50

(Acute)

US-EPA (EPA/600/4-90/027), OECD (202), ASTM (E 729-88a),

FIFRA (§72-2), ISO (6341), NF (T90-301), DIN (38412 Teil 11),

BS (6068: Section 5,1:1990), NEN (6501), ONORM (M 6264), SFS

(5052), SS (028180), DS (ISO 6341), CAN (EPS 1/RM/11, 1990),

US-EPA (1994) (40 CFR 797-1300),

EU (L 384 A vol. 35 C.2)

F Ceriodaphnia dubia Short-term / LC50  (Acute) ASTM (E 1295-89), US-EPA (EPA/600/4-90/027)

S/F Gammarus fasciatus

Gammarus pseudolimnaeus

Gammarus lacustris

Short-term/LC50

(Acute)

US-EPA (1994) (40CFR 795.120), CAN (EPS1/RM/26, 1992)

S Mysidopsis bahia Long-term /survival, growth,

fecundity

(Subchronic)

US-EPA (EPA/600/4-87/028)

S Mysidopsis bahia

Mysidopsis bigelowi

Mysidopsis almyra

Long-term / life cycle

(Chronic)

ASTM (E-1191-90), US-EPA (1994) (40 CFR 797.1950)

F Daphnia magna Short-term / reproduction

(Subchronic)

US-EPA (1994) (40 CFR 797.1330), OECD (202), NEN (6502)

F Daphnia magna Long-term / life cycle

(Chronic)

ASTM (E-1193-87), FIFRA (§72-4 C), US-EPA (1994) (40 CFR

797.1350)

F Ceriodaphnia dubia Short-term / reproduction

(Subchronic)

CAN (EPS 1/RM/21, 1992),

US-EPA (EPA/600/4-89/001)
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Insects
(mosquito)

F Wyemyia Smithii Short-term / LC50

(Acute)

ASTM (E-1365-90), FIFRA (§142-1)

Rotifers F Brachyonus Short-term / LC50

(Acute)

ASTM (E-1440-91)

Bacteria S Photobacterium phosphoreum Short-term / Light emission

(Acute)

NF (T90-320), DIN (38412 Teil 34), ONORM (M 6609), ISO/TC

147/SC 5/WG 1, CAN (EPS/1/RM/24, 1992)

F Pseudomonas Short-term / Growth

(Chronic)

DIN (38412 Teil 8), NEN (6509 2e Ont w)

ISO (DIS 10712. N133)

F Activated sludge Short-term / respiration

 inhibition

(Acute)

OECD (209), EU (L 133 vol 31 p. 118), ISO 9509

Amphibians F Xenopus Short-term / teratogenesis

(Subchronic)
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Fish F Brachydanio rerio

Oncorhynchus mykiss

Pimephals promelas

Cyprinus carpio

Oryzias latipes

Poecilia reticulata

Lepomis macrochirus

Lepomis cyanellus

Salmo gairdneri

Oncorhynchus kistutch

Salvelinus fontinalis

Carassius auratus

Ictalurus punctatus

Leuciscus idus

Short-term / LC50

(Acute)

ASTM (E-729-88a), FIFRA (§ 72-1), US-EPA (EPA/600/4-90/027 +

US-EPA (1994) 40 CFR 797.1440), OECD (203), ISO (7346-1-3),

NF (T90-303+305), DIN (38412 Teil 15+20), BS (6068: Section 5,2;

5,3; 5,4:1985), SFS (3035+5073), DS (ISO 7346/1-3), CAN (EPS

1/RM/9), EU (L 383 A vol. 35 C.1)

F Poecilia reticulata Short-term / LC 50

(Acute)

NEN (6504)

F Abassis macleayi Short-term / LC 50

(Acute

OFR 54
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Fish S Sheepshead minnow

Fundulus heteroclitus

Menidia sp.

Gasterosteus aculeatus

Lagodon rhomboides

Leiostomus xanthurus

Cymatogaster aggregata

Oligocottus maculosus

Citharichthys stigmaeus

Paralichthys dentatus

Paralichthys lethostigma

Platichthys stellatus

Parophrys vetulus

Clupea harengus

Short-term / LC50

(Acute)

ASTM (E729-88a), FIFRA (§72-3 a), US-EPA (EPA/600/4-90/027),

SS (028189),

CAN (EPS 1/RM/10)

F Brachydanio rerio

Pimephals promelas

Cyprinus carpio

Oryzias latipes

Poecilia reticulata

Lepomis macrochirus

Salmo gairdneri

(Oncorhynchus mykiss)

Long-term / growth

(Subchronic)

OECD (204), ISO (10229-1), BS (93/500175 DC)
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Fish (cont.) F

S

Brachydanio rerio

Oncorhynchus mykiss

Cyrinus carpio

Oryzias latipes

Carassius auratus

Lepomis macrochirus

Pimephales promelas

Menidia peninsulae

Clupea harengus

Gadus morhua

Short-term / egg and sac-fry stages

(Subchronic)

OECD (draft)

F Pimphales promelas Short-term / early life stage test

(Subchronic)

CAN (EPS 1/RM/22, 1992, US-EPA (600/4-89/001)

Fish F

S

Oncorhynchus mykiss

Salmo gairdneri

Salvelinus fontinalis

Esox lucius

Pimephales promelas

Catostomus commersoni

Ictalurus punctatus

Lepomis macrochirus

Morone saxatilis

Opsanus beta

Cyprinodon variegatus

Menidia menidia

Long-term / early life-stage test

(Subchronic)

ASTM (E-1241-92), FIFRA (§72-4 a), US-EPA (1994) (40 CFR

797.1600), SS (SS 028193), NS (4763), SFS (5501), CAN (EPS

1/RM/28, 1992)
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Fish (cont.) F Mogunda mogunda Long-term / early life stage test

(Subchronic)

OFR 52

S Cyprinodon variegatus Long-term / survival, teratoge-

necity

(Subchronic)

US-EPA (EPA/600/4-87/028)

S Cyprinodum variegatus

Menidia beryllina

Long-term / survival, growth

(Subchronic)

US-EPA (EPA/600/4-87/028)
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National and international standard methods / Guidelines

Taxonomic group Fresh/
Salt

Species Exposure time / endpoint Guideline

Fish F

S

Salmo gairdneri

Pimephales promelas

Brachydanio rerio

Oryzias latipes

Oncorhynchus kisutch

Oncorhynchus tschawytscha

Salmo trutta

Salvelinus fontinalis

Salvelinus namaycush

Esox lucius

Catostomus commersoni

Lepomis macrochirus

Ictalurus punctatus

Jordanella floridae

Gasterosteus aculeatus

Cyprinodon variegatus

Menidia menidia

Menidia penisulae

Long-term / hatching, survival,

growth, malformations, behavoiur

(Subchronic)

OECD (210)

Echinoderms S Arbacia punctulata) Short-term / fertilization (Sub-

chronic)

US-EPA (EPA/600/4-87/038), CAN (EPS1/RM/27, 1992)

Mussels S not specified Short-term / LC50

(Acute)

ASTM (E-724-89), FIFRA (§72-3 b)

S Crassostrea virginica Short-term / shell growth (Acute) US-EPA (1994)(40 CFR 797.1800)

* Short-term £ 14 days, Long-term > 14 days
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Annex C: Evaluation of Pelagic warm fresh water species
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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Reference no. 226 374 14 181 370 186 187 188 22 77

Trophic level P P P P P P P P P P

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C/
ST

C/
ST

C/
ST

AC/
ST

C/
ST

C/
ST

C/
ST

C/
ST

AC/
ST

C/
ST

Technical Performance A A A A B A A A A A
Duration of long-term test
Availability of test organism A A A A A A A A A A
Exposure system C C C C C C C C C C
Cost, equipment A A A B A A A A C A
Cost, labour A A A A B A A A A A
Reproducibility - - A - - - - - - -
Sources of potential error A A A B B A A A B A
Range of tolerance to 
environmental conditions 

A A A A A A A A A A

Geographical distribution - - - - - - - - - -
Representativeness of the test 
organism

- - - - - - - - - -

Extrapolation of endpoints A A A A/C A/C A A A C A
General sensitivity B B B B - B B B A/B B
Relevance of exposure route and 
test conditions

A A A A A A A A A A

Standardization AA AA A C C A A A C A

Relative evaluation A A A B B A A A B A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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Reference no. 375 376 377 378 379 380 437

Trophic level P P P P P P P

Duration:(AC/ST), (AC/LT), 
(SC/ST),  (SC/LT), (C/ST), 
(C/LT) 

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

Technical performance A A A A A A A
Duration of long-term test
Availability of test organism A A A A A A A
Exposure system C C C C C C C
Cost, equipment A A A A A A A
Cost, labour A A A A A A A
Reproducibility - - - - - - -
Sources of potential error A A A A A A A
Range of tolerance to 
environmental conditions 

A A A A A A A

Geographical distribution - - - - - - -
Representativeness of the test 
organism

- - - - - - -

Extrapolation of endpoints A A A A A A A
General sensitivity B B B B B B B
Relevance of exposure route and 
test conditions

A A A A A A A

Standardization AA AA AA AA AA AA B

Relative evaluation
A A A A A A A
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/micro

Warm/cold: Warm

Fresh/marine:Fresh

Ref.

no.

Species Comments Rel.

eval.

181 Selenastrum capricornutum Several steps need to be documented in terms of possibilities

of errors and reproducibility, due to a complicated handling

procedure. Medium size investments needed for efficient

handling of microplates. Recovery after exposure is however a

relevant endpoint of an acute algae test.

B

370 Ankistrodemus falcatus The test is more laborius than other test with the same

endpoints. 3 endpoints are included, all basically showing the

same response to toxicants.

B

22 Selenastrum capricornutum Phosphate uptake is of relevance for ecotoxicological testing,

but in terms of standard testing, difficult to extrapolate in to an

ecological effect.

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Kormophyta

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

L
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L
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na
 g

ib
ba

Reference no. 66 88

Trophic level P P

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
ST

SC/
ST

Technical performance A A
Duration of long-term test
Availability of test organism A A
Exposure system B C
Cost, equipment A A
Cost, labour A A
Reproducibility - -
Sources of potential error B B
Range of tolerance to 
environmental conditions 

- -

Geographical distribution A A
Representativeness of the test 
organism

A A

Extrapolation of endpoints B B
General sensitivity - -
Relevance of exposure route and 
test conditions

A A

Standardization B B

Relative evaluation B B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Kormophyta

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

66 Lemna gibba Visual evaluation of growth B
88 Lemna gibba Growth is measured B -  A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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Reference no. 28 402 6 11

Trophic level O O H H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
ST

AC/
ST

C/L
T

AC/
ST

Technical performance A A A A
Duration of long-term test - - A -
Availability of test organism B A A A
Exposure system C A B C
Cost, equipment A B A A
Cost, labour A B B A
Reproducibility - - - -
Sources of potential error B B B A
Range of tolerance to 
environmental conditions 

- B A A

Geographical distribution B B B B
Representativeness of the test 
organism

B B - -

Extrapolation of endpoints B B A
General sensitivity - - - -
Relevance of exposure route and 
test conditions

A A A A

Standardization C A C C

Relative evaluation B A B B

1  Streptocephalus proboscideus
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Crustacea

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

28 Paratya compresse Useful method for animals living in river 
systems especially for testing pesticides.

B - A

6 Moinodaphia macleayi The test method should be evaluated by 
interlaboratory ring testing.

B - A

11 Streptocephalus proboscideusThe test method should be evaluated by 
interlaboratory ring testing.

B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Insecta

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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Reference no. 91 138 144 161 174 33

Trophic level H/D H/D H/D H/D H/D H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

C
ST

Technical performance A A A A B B
Duration of long-term test - - - - - B
Availability of test organism A A A B CC B
Exposure system C C C C A A
Cost, equipment A A A A B B
Cost, labour A A A A B C
Reproducibility - - - - - -
Sources of potential error - - A - - -
Range of tolerance to 
environmental conditions 

A A A A A A

Geographical distribution A A A A B -
Representativeness of the test 
organism

A A A A B A

Extrapolation of endpoints B B B B B B
General sensitivity - - - - - -
Relevance of exposure route and 
test conditions

A A A A A A

Standardization C C C C C C

Relative evaluation C C C B C B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Insecta

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

33 Epeorus latifolium SC/LT-Herbivore:
    The test needs further development

B -  A

144 Aedes aegypti AC/LT-Herbivore/Degrader:
    The test needs further development

B -  A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Aschelminthes

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

B
ra

ch
io

nu
s c

al
yc

ifl
or

us

B
ra

ch
io

nu
s u

rc
eo

la
ris

B
ra

ch
io

nu
s c

al
yc

ifl
or

us

B
ra

ch
io

nu
s a

ng
ul

ar
is

Reference no. 9 31 190 205

Trophic level

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
ST

C/
ST

C/
ST

C/
LT

Technical performance A A A
Duration of long-term test B
Availability of test organism A A A A
Exposure system C B B B
Cost, equipment A A A C
Cost, labour A B B B
Reproducibility A - - -
Sources of potential error A B B B
Range of tolerance to 
environmental conditions 

- - - -

Geographical distribution - - - -
Representativeness of the test 
organism

- - - -

Extrapolation of endpoints B A A A
General sensitivity B - B -
Relevance of exposure route and 
test conditions

A A A A

Standardization A C C C

Relative evaluation A B B C



ENV/MC/CHEM(98)19/PART2

76

Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Aschelminthes

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.
190 Brachionus calyciflorus Test 190 and 31 is very similar but 31 is a 

life cycle study, including measurements 
of reproduction.Thus 31 gives more 
information with only a little more work

B

31 Brachionus urceolaris B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Bacteria

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:
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Reference no. 192 382 383 384 206 408

Trophic level D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

C/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

C/
ST

Technical performance A A A A A B
Duration of long-term test
Availability of test organism A A A A A A
Exposure system C C C C C C
Cost, equipment A A A A C B
Cost, labour A A A A A A
Reproducibility A - - - - -
Sources of potential error A A A A B B
Range of tolerance to 
environmental conditions 

A A A A - A

Geographical distribution A - - - CC -
Representativeness of the test 
organism

B - - - CC -

Extrapolation of endpoints A A A A CC A
General sensitivity B B B B C A
Relevance of exposure route and 
test conditions

A A A A A A

Standardization A AA AA AA C C

Relative evaluation A A A A C B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Bacteria

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

408 Anaerobic sludge The Method needs to be further validated 
by ring testing

B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Amphibia

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

B
uf

o 
ar

en
ar

um

B
uf

o 
m

el
an

os
tic

us

Xe
no

pu
s l

ae
vi

s

Xe
no

pu
s l

ae
vi

s

Xe
no

pu
s l

ae
vi

s

Xe
no

pu
s l

ae
vi

s

Xe
no

pu
s l

ae
vi

s
Reference no. 118 124 98 83 117 122 99

Trophic level H H H H H H H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
ST

AC/
ST

AC/
ST

AC/
S
T

AC/
S
T

AC/
S
T

SC/
LT

Technical performance - - A B A A A
Duration of long-term test - - - - - - C
Availability of test organism CC CC A A A A A
Exposure system - C C B C C B
Cost, equipment - - A A B A A
Cost, labour - - A B A A C
Reproducibility - - - - - - -
Sources of potential error - - A A A A -
Range of tolerance to 
environmental conditions 

- - A A A A A

Geographical distribution B - B B B B B
Representativeness of the test 
organism

B B B B B B B

Extrapolation of endpoints B B B B B B B
General sensitivity - - B B B B B
Relevance of exposure route and 
test conditions

A A A B A A A

Standardization C C B A C C C

Relative evaluation C C B B C C B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Amphibia

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

98 Xenopus laevis AC/ST - easy to perform - flow through - 
test conditions relevant

B - A

83 Xenopus laevis AC/ST - slightly complicated - semistatic 
de-jellying of embryos

B

99 Xenopus laevis SC/LT B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

A
m

ba
ss
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 m
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le

ay
i

B
ra

ch
yd
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io

 r
er

io

B
ra

ch
yd

an
io

 r
er

io

B
ra

ch
yd

an
io

 r
er

io

B
ra

ch
yd

an
io

 r
er

io

B
ra

ch
yd

an
io

 r
er

io

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

B
ra

ch
yd

an
io

 re
rio

Reference no. 4 26 227 257 259 262 263 274 276 327 347 385 392

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
L
T

C/L
LT

AC/
S
T

SC/
L
T

SC/
L
T

SC/
LT

SC/
LT

SC/
LT

C/
LT

SC/
LT

SC/
LT

AC/
ST

AC/
LT

Technical performance A B B CC B A A B B A A A A
Duration of long-term test A C - B A A A B C B B - A
Availability of test organism B A A A A A B A A A A A A
Exposure system A A C A B A A A A A A A A
Cost, equipment A A C C B A A A A A A A A
Cost, labour B C C C B A A B B B B A B
Reproducibility - - - - - - - - - - B - -
Sources of potential error B B B CC B A A B B B B A A
Range of tolerance to 
environmental conditions 

B B A A A A A B B B B A A

Geographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

B B B B B B B B B B B B B

Extrapolation of endpoints B A B C A B B B A B B B B
General sensitivity - A A - - B B B (A) B B B B
Relevance of exposure route and 
test conditions

A A A A A A A A A A A A A

Standardization A C C C C A A C C AA C AA AA

Relative evaluation A B C C B A A B A AA A AA AA
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

C
ar

as
si

us
 a

ur
at

us

C
ar
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si

us
 a

ur
at

us

C
ar
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si

us
 a

ur
at

us

C
ha

nn
a 
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tu

s

C
yp

rin
us

 c
ar

pi
o

Cy
pr

in
us

 ca
rp

io

Cy
pr

in
us

 ca
rp

io

Ic
ta

lu
ru

s p
un

ct
at

us

Ic
ta

lu
ru

s p
un

ct
at

us

Ic
ta

lu
ru

s p
un

ct
at

us

Jo
rd

an
el

la
 fl

or
id

ae

L
ep

om
is 

cy
an

el
lu

s

L
ep

om
is 

m
ac

ro
ch

iru
s

Reference no. 299 228 265 245 341 387 394 291 301 338 339 305 239

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
S
T

SC/
T

SC/
ST

SC/
L
T

SC/
L
T

AC/
ST

AC/
LT

SC/
LT

AC/
ST

SC/
LT

SC/-
AC/
ST

AC/
ST

Technical performance A B A CC A A A A A A A A B
Duration of long-term test - - - C B - A B - B - - -
Availability of test organism B B B B B B B B B B B B B
Exposure system A B A B A A A A A A A A B
Cost, equipment A B A B A A A A A A A A B
Cost, labour A C A C B A B B A B B A C
Reproducibility - - - - - - - - - - - - -
Sources of potential error A B A CC B A A B A B B A B
Range of tolerance to 
environmental conditions 

A A A - B A A B A B B A B

Geographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

B B B B B B B B B B B B B

Extrapolation of endpoints B B B CC B B B B B B B B B
General sensitivity B - B - B B B B B B B B B
Relevance of exposure route and 
test conditions

A A A - A A A A A A A A B

Standardization A C A C AA AA AA A A AA AA A B

Relative evaluation A C A C AA AA AA A A AA AA A C
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Le
po

m
is

 m
ac

ro
ch

iru
s

Le
po

m
is

 m
ac

ro
ch

iru
s

Le
po

m
is

 m
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iru
s
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m
is

 m
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ch

iru
s
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m
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 m
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ro
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iru
s
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m
is

 m
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iru
s

L
ep
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is 

m
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ch

iru
s

L
ep
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is 

m
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ro
ch

iru
s

L
ep

om
is 

m
ac

ro
ch

iru
s

M
el

an
ot

ae
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a 
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. 1

M
ic

ro
pt

er
us

 sa
lm

oi
de

s

M
og

un
da

 m
og

un
da

M
og

un
da

 m
og

un
da

Reference no. 304 292 248 266 337 355 356 390 397 3 273 1 2

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC/
S
T

SC/
L
T

SC/
ST

SC/
ST

SC/
L
T

SC/
ST

SC/
ST

AC/
ST

AC/
LT

AC/
LT

SC/-
SC/
ST

SC/
ST

Technical performance A A CC A A B B A A B CC B B
Duration of long-term test - B - - B - - - A A - - A
Availability of test organism B B B B B B B B B B B B B
Exposure system A A A A A A A A A A A B A
Cost, equipment A A C A A B B A A A C A A
Cost, labour A B C A B CC CC A B B C A B
Reproducibility - - - - - - - - - - - - -
Sources of potential error A B B A B B B A A B CC B B
Range of tolerance to 
environmental conditions 

A B B A B B B A A B - B B

Geographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

B B B B B B B B B B B B B

Extrapolation of endpoints B B CC B B CC CC B B B CC B B
General sensitivity B B A B B - - B B - - - -
Relevance of exposure route and 
test conditions

A A B A A A B A A A CC A A

Standardization A A C A AA C C AA AA A C A A

Relative evaluation A A C A AA C C AA AA A C B A

1 Melanotaenia splendida inornata
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

O
ry

zi
as

 la
tip

es

O
ry

zi
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 la
tip

es

O
ry

zi
as

 la
tip

es

O
ry

zi
as

 la
tip

es

O
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 la
tip
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O
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zi
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 la
tip
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O
ry
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Pi
m

ep
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le
s p
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m

el
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m

ep
ha

le
s p

ro
m

el
as

Pi
m

ep
ha

le
s p

ro
m

el
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Pi
m

ep
ha

le
s p

ro
m

el
as

Pi
m

ep
ha

le
s p

ro
m

el
as

Pi
m

ep
ha

le
s p

ro
m

el
as

Reference no. 36 155 264 351 388 395 328 19 62 71 240 300 289

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
S
T

SC/
LT

SC/
LT

SC/
S
T

AC/
ST

AC/
LT

SC/
LT

AC/
ST

AC/
ST

SC/
LT

AC/
ST

AC/
ST

SC/
LT

Technical performance B B A B A A A A A A B A A
Duration of long-term test - A - - - A B - - A - - B
Availability of test organism B B B B B B B A A A A A A
Exposure system A B A C A A A A A A B A A
Cost, equipment C B A A A A A A A A B A A
Cost, labour C C A B A B B A A B C A B
Reproducibility - - - - - - - - - - - - -
Sources of potential error CC B A B A A B B A B B A B
Range of tolerance to 
environmental conditions 

B B A B A A B B A B B A B

Geographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

B B B B B B B B B B B B B

Extrapolation of endpoints B B B B B B B B B B B B B
General sensitivity B B B - B B B - B B B B B
Relevance of exposure route and 
test conditions

B B A A A A A A A A B A A

Standardization C C A C AA AA AA A A A B A A

Relative evaluation C C A B AA AA AA A A A C A A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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P
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P
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P
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P
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om

el
as

 

P
oe

ci
lia

 r
et

ic
ul

at
a

P
oe

ci
lia

 r
et

ic
ul

at
a

Reference no. 242 244 252 253 254 255 256 267 326 386 393 32 249

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
ST

SC/
ST

AC/
ST

SC/
ST

SC/
ST

SC/
ST

SC/
ST

SC/
LT

SC/
LT

AC/
AT

AC/
LT

SC/
LT

SC/
LT

Technical performance A A CC CC A A A A A A A B CC
Duration of long-term test - - - - - - - A B - A A B
Availability of test organism A A CC A A A A A A A A A A
Exposure system A A C C B B B A A A A B A
Cost, equipment A A C C A A A A A A A A A
Cost, labour A A C C A A A B B A B C C
Reproducibility - - - - - - - - - - - - -
Sources of potential error B B CC CC B A B A B A A B CC
Range of tolerance to 
environmental conditions 

B B CC B B A B A B A A B B

Geographical distribution B B - B B B B B B B B B B
Representativeness of the test 
organism

B B - B B B B B B B B B B

Extrapolation of endpoints B B B CC B B B B B B B A A
General sensitivity B B - - B B B B B B B B B
Relevance of exposure route and 
test conditions

A A CC B A A A A A A A A A

Standardization A C C C A A B A AA AA AA C C

Relative evaluation A A C C A A B A AA AA AA C C
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:

P
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P
oe
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 r
et

ic
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a

P
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P
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B
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P
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C
yp
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 c
ar
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o

O
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tip

es

P
oe
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Le
po

m
is

 m
ac

ro
ch
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s

B
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io
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P
im
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s 

pr
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C
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 c
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o

Reference no. 283 389 396 428 70 422 423 424 425 426 429 430 431

Trophic level C C C C C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

SC/-
AC/
ST

AC/
L
T

C/
LT

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

Technical performance CC A A B A A A A A A A A A
Duration of long-term test - - A C - - - - - - - - -
Availability of test organism B B B A A A B B B B A A B
Exposure system A A A A A A A A A A A A A
Cost, equipment C A A B A A A A A A A A A
Cost, labour C A B B A A A A A A A A A
Reproducibility - - - - - - - - - - - - -
Sources of potential error CC A A A A A A A A A A A A
Range of tolerance to 
environmental conditions 

- A A A A A A A A A A A A

Geographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

B B B B B B B B B B B B B

Extrapolation of endpoints CC B B A B B B B B B B B B
General sensitivity - B B A B B B B B B B B B
Relevance of exposure route and 
test conditions

CC A A A A A A A A A A A A

Standardization C AA AA AA AA AA AA AA AA AA AA AA AA

Relative evaluation
C AA AA AA A A A A A A A A A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:

O
ry

zi
as

 la
tip

es

P
oe

ci
lia

 r
et

ic
ul

at
a

Reference no. 432 433

Trophic level C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC/
ST

AC/
ST

Technical performance A A
Duration of long-term test - -
Availability of test organism B B
Exposure system A A
Cost, equipment A A
Cost, labour A A
Reproducibility - -
Sources of potential error A A
Range of tolerance to 
environmental conditions 

A A

Geographical distribution B B
Representativeness of the test 
organism

B B

Extrapolation of endpoints B B
General sensitivity B B
Relevance of exposure route and 
test conditions

A A

Standardization AA AA

Relative evaluation A A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Cnidaria

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:

H
yd

ra
 s

p.

H
yd

ra
 a

tte
nu

at
a

Reference no. 7 373

Trophic level O O

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C/
ST

SC/
ST

Technical performance A A
Duration of long-term test
Availability of test organism A A
Exposure system B C
Cost, equipment A A
Cost, labour A A
Reproducibility - -
Sources of potential error A B
Range of tolerance to 
environmental conditions 

-

Geographical distribution A A
Representativeness of the test 
organism

- -

Extrapolation of endpoints B B
General sensitivity - B
Relevance of exposure route and 
test conditions

A A

Standardization B C

Relative evaluation A B



ENV/MC/CHEM(98)19/PART2

89

Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Cnidaria

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

373 Hydra attenuata The test is directed towards detection of 
teratogenesis in mammalians, but may 
prove usefull in the evaluation of 
teratogenesis in aquatic organisms as 
well.

B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Mollusca

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

A
m

er
ia

nn
a 

ca
rin

at
a

Reference no. 5

Trophic level H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
LT

Technical performance B
Duration of long-term test A
Availability of test organism B
Exposure system A
Cost, equipment B
Cost, labour C
Reproducibility -
Sources of potential error B
Range of tolerance to 
environmental conditions 

B

Geographical distribution B
Representativeness of the test 
organism

B

Extrapolation of endpoints B
General sensitivity -
Relevance of exposure route and 
test conditions

A

Standardization C

Relative evaluation C
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Evaluation, Pelagic environment Table 1

Taxonomic group: Plathyhelminthes

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

D
ug
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 d
or

ot
oc

ep
ha
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D
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ia

 d
or

ot
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ep
ha
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D
ug

es
ia

 ja
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ni
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D
ug
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 ti
gr
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a

Reference no. 197 195 198 367

Trophic level C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
ST

AC/
ST

SC/
ST

SC/
LT

Technical performance A A A A
Duration of long-term test A
Availability of test organism A A A A
Exposure system B C B C
Cost, equipment A A A A
Cost, labour A A A A
Reproducibility - - - -
Sources of potential error B B B B
Range of tolerance to 
environmental conditions 

- - - -

Geographical distribution A A A A
Representativeness of the test 
organism

- - - -

Extrapolation of endpoints B B B B
General sensitivity - - B -
Relevance of exposure route and 
test conditions

A A A A

Standardization C C C C

Relative evaluation B B B B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Plathyhelminthes

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

195 Dugesia dorotocephala Method is only briefly described and based 
mainly on behavioral endpoints that may 
be difficult to evaluate

B

197 Dugesia dortocephala Endpoints based on regeneration and 
survival. Documentation on reproducibility 
and possible sources of errors is needed

B - A

198 Dugesia japonica Semistatic subcronic test based on 
survival and regeneration. Sensitivity is 
documented

B - A

367 Dugenia tigrina Test based on survival, regeneration and 
biochemical respons. Test duration longer 
than other similar tests

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Protozoans

Warm/cold: Warm

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

C
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 c
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T
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m
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T
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ra
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T
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m
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P
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 c
au

da
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m
Reference no. 13 436 204 196 199 369

Trophic level C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

C/S
T

C/S
T

AC/
ST

AC/
ST

C/S
T

C/S
T

Technical performance A A A B A A
Duration of long-term test
Availability of test organism A A A A A A
Exposure system C C C C C C
Cost, equipment A A A C A A
Cost, labour A A A A A A
Reproducibility - - - - - -
Sources of potential error A A B B A A
Range of tolerance to 
environmental conditions 

A - -

Geographical distribution A A A A A A
Representativeness of the test 
organism

- B B B B B

Extrapolation of endpoints A A CC CC A A
General sensitivity - B - - B -
Relevance of exposure route and 
test conditions

A A A A A A

Standardization C A/B C C C A

Relative evaluation B A C C B B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Protozoans

Warm/cold: Warm

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

13 Colpidium campylum Test needs to be evaluated with respect to 
general sensitivity and reproducibility

B

436 Tetrahymena pyriformis The results of the present ring testing 
show a good reproducibility of the test and 
a high sensitivity the test is promising

B - A

199 Tetrahymena pyriformis Information on reproducibility (i.e. ring 
testing is needed)

B

369 Paramecium caudatum Information on sensitivity is needed B



ENV/MC/CHEM(98)19/PART2

95

Annex D: Evaluation of Pelagic cold fresh water species
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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 c
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Reference no. 226 374 14 181 370 186 187 188 22 77
Trophic level P P P P P P P P P P

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

C/
ST

C/
ST

C/
ST

aC/
ST

C/
ST

C/
ST

C/
ST

C/
ST

aC/
ST

C/
ST

Technical performance A A A A B A A A A A
Duration of long-term test
Availability of test organism A A A A A A A A A A
Exposure system C C C C C C C C C C
Cost, equipment A A A B A A A A C A
Cost, labour A A A A B A A A A A
Reproducibility - - A - - - - - - -
Sources of potential error A A A B B A A A B A
Range of tolerance to 
environmental conditions 

A A A A A A A A A A

Geographical distribution - - - - - - - - - -
Representativeness of the test 
organism

- - - - - - - - - -

Extrapolation of endpoints A A A A/C A/C A A A C A
General sensitivity B B B B - B B B A/B B
Relevance of exposure route and 
test conditions

A A A A A A A A A A

Standardization AA AA A C C A A A C A

Relative evaluation A A A B B A A A B A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:
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Reference no. 375 376 377 378 379 380 437
Trophic level P P P P P P P
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

C/S
T

Technical performance A A A A A A A
Duration of long-term test
Availability of test organism A A A A A A A
Exposure system C C C C C C C
Cost, equipment A A A A A A A
Cost, labour A A A A A A A
Reproducibility - - - - - - -
Sources of potential error A A A A A A A
Range of tolerance to 
environmental conditions 

A A A A A A A

Geographical distribution - - - - - - -
Representativeness of the test 
organism

- - - - - - -

Extrapolation of endpoints A A A A A A A
General sensitivity B B B B B B B
Relevance of exposure route and 
test conditions

A A A A A A A

Standardization AA AA AA AA AA AA B
Relative evaluation A A A A A A A
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/micro

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

181 Selenastrum capricornutum Several steps need to be 
documented in terms of 
possibilities of errors and 
reproducibility, due to a 
complicated handling procedure. 
Medium size investments needed 
for efficient handling of 
microplates. Recovery after 
exposure is however a

B

relevant endpoint of an acute 
algae test.

370 Ank istrodemus falcatus The test is more laborius than 
other test with the same 
endpoints. 3 endpoints are 
included, all basically showing the 
same response to toxicants.

B

22 Selenastrum capricornutum Phosphate uptake is of relevance 
for ecotoxicological testing, but in 
terms of standard testing, difficult 
to extrapolate in to an ecological 
effect.

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Kormophyta

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Le
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P
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p.

Reference no. 191 441
Trophic level P P
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

SC/
ST

SC/
LT

Technical performance A A
Duration of long-term test C
Availability of test organism A B
Exposure system B B
Cost, equipment A A
Cost, labour A A
Reproducibility A -
Sources of potential error B -
Range of tolerance to 
environmental conditions 

- -

Geographical distribution A B
Representativeness of the test 
organism

A A

Extrapolation of endpoints B B
General sensitivity B B
Relevance of exposure route and 
test conditions

A A

Standardization B C

Relative evaluation A B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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Reference no. 68 324 81 223 49 18 50 58 89 217 218 207 17
Trophic level H H H H H H H H H H H H H
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C/L
T

C/L
T

C/L
T

C/L
T

AC/
ST

SC/
ST

C/S
T

AC/
ST

C/L
T

AC/
ST

C/L
T

AC/
ST

AC/
ST

Technical performance A A A A A A A A A A A A A
Duration of long-term test A A A A - - - - A - A - -
Availability of test organism A A A A A A A A A A A A A
Exposure system A A B B C B B A B B B B C
Cost, equipment A A A A A A A A A A A A A
Cost, labour B B B B A A A A B A B A A
Reproducibility A A A A A A A A A A A A A
Sources of potential error B B B B A B B A B A A A A
Range of tolerance to 
environmental conditions 

A A A A A A A A A A A A A

Geographical distribution B A B B A A A A A B B B B
Representativeness of the test 
organism

A A A A A A A A A A A A A

Extrapolation of endpoints A A A A B A A B A B A B B
General sensitivity B B B B B B B B B B B B B
Relevance of exposure route and 
test conditions

A A A A A A A A A A A A A

Standardization A A A B C A A A A AA AA AA A

Relative evaluation A A A A A A A A A A A A A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Fresh
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277 67 323 59 238 400 401 10 231 224 215
H H H H H H H H D D D

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

AC/
ST

A A A A A A A A A A A
- - - - - - - - - - -
A A A A A A A A A A B
C A A A A C C C - B C
A A A A A A A A A A A
A A A A A A A A A A A
A A A A A A A A - - -
A A A A A A A A A A A

A A A A A A A A A A A

A B A B A B A B B B B

A A A A A A A A B B B

B B B B B B B B B B B
B B B B B B B B B B B

A A A A A A A A A A A

A A A A A AA AA C C C C

A A A A A A A B B B B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

10 Daphnia magna The test method should be evaluated by 
interlaboratory ring testing.

B - A

231 Gammarus pulex Further documentation needed before 
standardization. The test methods are 
recommended as the test animals 
represent an important link in the 
foodchain (detritivorous) and as little 
attention has been given to other 
Crustaceans but daphnids.

B

224 Gammarus pulex B
215 Gammarus italicus B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Insecta

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:
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H
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Reference no. 147 146 169 170 171 172 180 23 162 135       
Trophic level O O  O O  O O O O O O   
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

Technical performance A A A A A A A A A A
Duration of long-term test - - - - - - - - - -
Availability of test organism B B A B A A B(A) B(A) B B
Exposure system C C C C C C C C C A
Cost, equipment A A A A A A A A A B
Cost, labour A A A A A A B B A B
Reproducibility - - - - - - - - - -
Sources of potential error CC CC B B B B B B B CC
Range of tolerance to 
environmental conditions 

A A A A A A A A A A

Geographical distribution A A - - - A A B - -
Representativeness of the test 
organism

A A A A A A A A A A

Extrapolation of endpoints B B B B B B B B B B
General sensitivity - - - - - - - - - -
Relevance of exposure route and 
test conditions

A A A A A A A A A A

Standardization C C C C C C C C C C

Relative evaluation C C C C C B B C C C

1 Hydropsyche occidentalis
2 Hydropsyche pellucidula
3 Hydropsyche contubernalis
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Evaluation, Pelagic environment Table 1

Taxonomic group: Insecta

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:
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Reference no. 175 161 85 137 126 128 125 163 127 133 134 168
Trophic level H H/D H H/D H H H H/D H D O O
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

Technical performance A A A A A A A A A A A A
Duration of long-term test - - - - - - - - - - - -
Availability of test organism - B A B B B B B B B B B
Exposure system C C C A A A A C A A A C
Cost, equipment A A A B B B B A B B B A
Cost, labour A A A B B B B A B B B A
Reproducibility - - - - - - - - - - - -
Sources of potential error A - - CC CC CC CC B CC CC CC B
Range of tolerance to 
environmental conditions 

A A A A A A A A A A A A

Geographical distribution A A CC A - - A - - - - -
Representativeness of the test 
organism

A A CC A - - A - - - - -

Extrapolation of endpoints B B B B B B B B B B B B
General sensitivity - - - - - - - - - - - -
Relevance of exposure route and 
test conditions

A A A A A A A A A A A A

Standardization C C B C C C C C C C C C

Relative evaluation B C C C C C C B C C C B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Insecta

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:
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Reference no. 129 131 132 148 136 152 165 145 139 164 160 439
Trophic level C O C C C D H H H H H C
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

SC
ST

SC
ST

SCL
T

SCL
T

SCL
T

SC-
SC/
LT

Technical performance A A A A A A A A A A - A
Duration of long-term test - - - - - - - B B A - A
Availability of test organism B B B B B A B(A) A B B(A) B B
Exposure system A A A A A C C C B B C B
Cost, equipment B B B B B B A A A A - A
Cost, labour B B B B B A A B B A - A
Reproducibility - - - - - - - - - - - -
Sources of potential error CC CC CC B CC B B - B B - B
Range of tolerance to 
environmental conditions 

A A A A A - A A A A A -

Geographical distribution - - - - - - - CC - - A -
Representativeness of the test 
organism

- - - A - CC A CC A A A -

Extrapolation of endpoints B B B B B B B B B B B B
General sensitivity - - - - - - - - A - - -
Relevance of exposure route and 
test conditions

A A A A A A A A A A A A

Standardization C C C C C C C C C C C C
Relative evaluation

C C C B C C B C B B C C

1 Ophiogomphus carolusher
2 Paratanytarsus parthenogenica
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Insecta

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

172 Hydropsyche pellucidula Omnivore - Both tests use species widely 
distributed. Both need further development. 
The choice should be based on 
investigations of the general sensitivity of 
the species.

B - A

180 Hydropsyche contubernalis
175 Aedes atropalpus Herbivore:-

    - Relatively well documented test
    -  Representative species
     - Requires some development

B - A

163 Isonychia bicolor Herbivore/Degrader:
    - Sources ofpotential error possible  
    - Requires much development 

B

168 Chimarra marginata Omnivore: 
- Sources of potential error possible
- Requires much development

B

148 Acroneuria lycorias Carnivore:
    - Sources of potential effor possible
    - Representative species
    - Requires some development

B - A

165 Cloeon triangulifer Herbivore:
    - Sources of potential error possible
    - Representative species
    - Requires some development

B - A

164 Cloeon triangulifer Herbivore - 
    - Duration relatively short
    - Species can be kept 1 gen. in the lab. 

B - A

139 Stenonema modestum Herbivore - duration relatively long   
- availability low - sensitivity high         

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Bacteria

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:
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Reference no. 192 382 383 384 408
Trophic level D D D D D
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT )

C/S
T

AC/
ST

AC/
ST

AC/
ST

C/S
T

Technical performance A A A A B
Duration of long-term test
Availability of test organism A A A A A
Exposure system C C C C C
Cost, equipment A A A A B
Cost, labour A A A A A
Reproducibility A - - - -
Sources of potential error A A A A B
Range of tolerance to 
environmental conditions 

A A A A A

Geographical distribution A - - - -
Representativeness of the test 
organism

B - - - -

Extrapolation of endpoints A A A A A
General sensitivity B B B B A
Relevance of exposure route and 
test conditions

A A A A A

Standardization A AA AA AA C

Relative evaluation A A A A B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Bacteria

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

408 Anaerobic sludge The method needs to be further evaluated 
by ring testing.

B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Amphibia

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    
Species:
parameter:

Amb Amb Amb

Amb

Acris
Bufo Bufo Bufo

RanaRana
Rana

RanaRana

Reference no. 97 108 121 109 110 93 111 120 106 113 94 107 92
Trophic level C C C C H H H H H H H H H
Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT) AC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STAC/STTechnical performance A A A A A A A - B A A A A
Duration of long-term test - - - - - - - - - - - - -
Availability of test organism - - A - CC CC CC CC CC CC CC A A
Exposure system B A C A A B A C B A B C C
Cost, equipment B A A A A B A A B A B - A
Cost, labour B A A A A B A - B A B A A
Reproducibility - - - - - - - - - - - - -
Sources of potential error - A A A A - A - - A - - -
Range of tolerance to 
environmental conditions 

AAA--AAAAA-AAGeographical distribution B B B B B B B B B B B B B
Representativeness of the test 
organism

BBBBBBBBBBBBBExtrapolation of endpoints B B B B B B B B C B B B B
General sensitivity B B B B B - B - - B - - -
Relevance of exposure route and 
test conditions

AAAAAAAAAAA--Standardization C C C C C C C C C C C C C

Rlti lti CCBCCCCCCCCBB
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Evaluation, Pelagic environment Table 1

Taxonomic group: Amphibia

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

RanaRana

Rana

RanaRanaRana

Bufo

Bufo
Rana

Rana

Amb
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Amphibia

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

121 Ambystoma mexicanum AC/ST - carnivore - only test using 
laboratory reared test organisms

B -A

107 Rana pipiens AC/ST - herbivore - the only test that is 
described in detail is 95. Descriptions of 
107, 92 and 119 are insufficient.

B

92 Rana pipiens B
95 Rana pipiens B - A
119 Rana pipiens B
102 Rana pipiens AC/LT - herbivore B - A
105 Rana pipiens SC/LT - herbivore B - A
90 Ambystoma texanum SC/LT - carnivore B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Cato Cato

EsoxEsox

Onc Onc Onc Onc Onc Onc Onc Onc Onc

1 Catostomus commersoni
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Onc Onc Onc Onc Onc Onc Onc Onc Onc Onc Onc Onc Onc
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Onc Onc
Onc Onc

Perc

Pho

SalmSalmSalmSalmSalm
Salm

Salv

1 Oncorhynchus tschawytsha
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Salv Salv Salv
Salv

Salv

Onc Onc

RfThill CCCCCCCDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/LTAC/STSC/LTSC/LTSC/LTAC/STAC/STThil f AAAAAAADi fl CCCCAilbili f i BBBBBBBE AAAAAAACi AAAAAAAClb BABBBAARdibiliS f il BABBBAARangeoftolerancetoi l dii BABBBAAGhildiibi BBBBBBBRepresentativenessofthetesti ABBBBBBEli fdi BBBBBBBGl iii BBBBBBBRelevanceofexposurerouteanddii AAAAAAASddii AAAAAAAAAAARlti lti BAAAAABAA
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Evaluation, Pelagic environment Table 1

Taxonomic group: Mollusca

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Drei
Lam

Drei
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Evaluation, Pelagic environment Table 1

Taxonomic group: Protozoans

Warm/cold: Cold

Fresh/marine:Fresh

Evaluation                    Species:
parameter:

Colp

Tetr

Tetr Tetr Para
Prot Prot
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Protozoans

Warm/cold: Cold

Fresh/marine:Fresh

Ref. no. Species Comments Rel. eval.

13 Colpidium campylum Test needs to be evaluated with respect to 
general sensitivity and reproducibility

B

436 Tetrahymena pyriformis If the results of the present ring testing 
show a good reproducibility of the test and 
a high sensitivity the test is promising

B - A

199 Tetrahymena pyriformis Information on reproducibility (i.e. ring 
testing is needed)

B

369 Paramecium caudatum Information on sensitivity is needed B
440 Protozoan community The test needs further 

validation/standardization
B
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Annex E: Evaluation of Pelagic warm marine species
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Ske

Ph

Ske
Tha

Isoc

Ske
Tetr

Pror

Ske
Natu

Vari
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/micro

Warm/cold: Warm

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

21 Skeletonema costatum
The test needs to be evaluated in terms of 
interlaboratory, reproducibilities and 
sources of error B

21

Natural phytoplankton Standardization of the test method limited 
in terms of test organism. Natural 
phytoplankton will vary in sensitivity and 
activity from time to time. B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/macrophytes

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Gracil

Cha
Cera
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/macrophytes

Warm/cold: Warm

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

44 Gracilaria tenuistipitata Some documentation on the reproducibility 
(ring testing etc.) and general sensitivity is 
needed as well as the tolerance of the 
organism to environmental factors.

B - A

8 Ceramium strictum Method for culturing is not described, and 
reproducibility and sensitivity are not 
documented. The test may, however, be of 
interest to the OECD test guideline 
programme.

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Mys Mys Mys Mys Mys Mys
Mys

Mys

Arte Arte
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

HolmHolm

Aca Tem
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Crustacea

Warm/cold: Warm

Fresh/marine:Marine

Ref.

no.

Species Comments Rel.

eval.

420 Mysidopsis juniae Further information about availability, reproducibility and

sensitivity needed.

B

407 Mysidopsis almyra B

417 Holmesimysis costata B

87 Holmesimysis costata B

418 Acarta lilljeborgi B

419 Temora stylifera B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Aschelminthes

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Brac
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Athe

Cyp Cyp Cyp Cyp Cyp Cyp Cyp Cyp Fund
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Leio

Men Men Men Men Men Men Men
Men Men
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Olig

Ops

Cyp
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Evaluation, Pelagic environment Table 1

Taxonomic group: Cnidaria

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Diplo

Aure

Cord

Eire
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Cnidaria

Warm/cold: Warm

Fresh/marine:Marine

Ref.

no.

Species Comments Rel.

eval.

 203 Aurelia sp. More precise documentation and guidance is needed in the

evaluation of malformation.

B

 442 Corodylophora caspia The method is well documented but more information is need

regarding cultivation of the species.

B®A

 443 Eirene viridula



ENV/MC/CHEM(98)19/PART2

133

Evaluation, Pelagic environment Table 1

Taxonomic group: Echinodermata

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Arba
Lyte

Lyte
Arba
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Evaluation, Pelagic environment Table 1

Taxonomic group: Mollusca

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Myti
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Mollusca

Warm/cold: Warm

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

421 Mytilus californianus Test method suitable for embryo/larval 
toxicity tests. More information on 
reproducibility and sensitivity needed.

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Protozoans

Warm/cold: Warm

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Uron
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Protozoans

Warm/cold: Warm

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

189 Uronema marinum
The test need to be documented further 
with respect to sensitivity and 
reproducibility

B - A
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Annex F: Evaluation of Pelagic cold marine species
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/micro

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Ske

Ph

Ske
Tha

Isoc

Ske
Tetr

Ske
Natu

Vari

RfThill PPPPPPPPPPDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) C/STC/STC/STC/STC/STAC/STAC/STAC/STAC/STC/STThil f AAAAAAAAAADi flAilbili f i AAAAAAAABAE CCCCCCCCCCCi AAAAABBCCAClb AAAAAAAAAARdibili AASf il AAAAABBBBARangeoftolerancetoi l dii AAAAAAAAAAGhildiibi ARepresentativenessofthetesti ABA-----AAEli fdi AAAAACCCCAAAGl iii BBBBBBBBBBRelevanceofexposurerouteanddii AAAAAAAAAASddii AAAAAAACCCCBRlti lti AAAAACCBBA
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/micro

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

21 Skeletonema costatum The test needs to be evaluated in terms of 
interlaboratory, reproducibilities and 
sources of error

B

21 Natural phytoplankton Standardization of the test method limited 
in terms of test organism. Natural 
phytoplankton will vary in sensitivity and 
activity from time to time.

B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Algae/macrophytes

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Cera

Asco

Cha

RfThill PPPPDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/STSC/STSC/STSC/LTThil f ABBADi fl AAilbili f i BAAAE CCCBCi ACAAClb AAAARdibiliS f il BBBB()Rangeoftolerancetoi l dii ----Ghildiibi ABARepresentativenessofthetesti AA-B/AEli fdi BBBBGl iiiRelevanceofexposurerouteanddii BBBBSddii CCACRlti lti BCAB
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Algae/macrophytes

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

8  Ceramium strictum Methods for culturing need to be 
described. Also the reproducibility and 
sensitivity are not documented. In general, 
however the test method is promising.

B

38 Natural phytoplankton Information on reproducibility and general 
sensitivity is needed

B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Kormophyta

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Zost

RfThill PDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/LTThil f ADi fl AAilbili f i BE BCi AClb ARdibiliS f il BRangeoftolerancetoi l dii -Ghildiibi ARepresentativenessofthetesti AEli fdi BGl iiiRelevanceofexposurerouteanddii ASddii CRlti lti B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Kormophyta

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

202 Zostera marina Documentation of the sensitivity of growth 
to chemical stress is needed

B - A

Natural phytoplankton
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Nito Nito Nito
Aca

Tisb Nito
Aca

Aca

Aca Aca

* ISO-proposal
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Evaluation, Pelagic environment Table 1

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Cen Cen

Eury Gam
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Crustacea

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

409 Acartia tonsa Regarding the immense ecological 
importance especially of Acartia tonsa, it 
is recommended to elaborate subcronic 
and chronic test methods using marine 
zooplankton.

B - A

410 Acartia tonsa B - A
208 Centropages hamatus B - A
219 Centropages hamatus B - A
221 Eurytemora affinis B - A
220 Gammarus tigrinus Many gammarids live in tidal areas with 

high salinity fluctuations.
B



ENV/MC/CHEM(98)19/PART2

149

Evaluation, Pelagic environment Table 1

Taxonomic group: Bacteria

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Pho

1 Photobacterium phosphoreum
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Evaluation, Pelagic environment Table 1

Taxonomic group: Bryozoa

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Bare Bare

Bow Bow
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Cith

Clup Clup Core
Cym

Gad Gad

Gas Gas Gas

Moro

Para

Para

1 Cymatogaster aggregata
2 Paralichthys lethostigma
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Evaluation, Pelagic environment Table 1

Taxonomic group: Fish

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Paro Plat
Plat

Pleu
Sco

RfThill CCCCCDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) AC/STSC/LTAC/STSC/LTAC/STThil f ACCACCADi fl CBAilbili f i BBBBAE AAACCi ABAAClb ACACARdibili BSf il ACCABRangeoftolerancetoi l dii ABA-AGhildiibi BBBBBRepresentativenessofthetesti BBBABEli fdi BCBBBGl iii BBBRelevanceofexposurerouteanddii ABA-ASddii ACACBRlti lti ACACC
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Evaluation, Pelagic environment Table 1

Taxonomic group: Chordata/Urochordata

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Cion

RfThill CDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/STThil f BDi flAilbili f i AE BCi AClb BRdibiliS f il BRangeoftolerancetoi l dii BGhildiibi ARepresentativenessofthetesti BEli fdi BGl iiiRelevanceofexposurerouteanddii ASddii BRlti lti B
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Evaluation, Pelagic environment Table 1

Taxonomic group: Echinodermata

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

S

Stro
Den

RfThill OOODuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/STSC/STSC/STThil f AAADi flAilbili f i BBBE CCCCi AAAClb AAARdibiliS f il AAARangeoftolerancetoi l dii AAAGhildiibi BBBRepresentativenessofthetesti BBBEli fdi AAAGl iii BBBRelevanceofexposurerouteanddii AAASddii BBBRlti lti AAA1 Strongylocentrotus purpuratus
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Evaluation, Pelagic environment Table 1

Taxonomic group: Cnidaria

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Aure

RfThill CDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/LTThil f BDi fl BAilbili f i AE BCi AClb BRdibiliS f il BRangeoftolerancetoi l dii BGhildiibi ARepresentativenessofthetesti BEli fdi AGl iiiRelevanceofexposurerouteanddii ASddii CRlti lti C
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Cnidaria

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

448 Aurelia aurita Further documentation is needed. B - A
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Evaluation, Pelagic environment Table 1

Taxonomic group: Mollusca

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Myti Myti

Cras
Cras

Merc

Myti

Cras
Cras

RfThill HHHHHHHHDuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) SC/STSC/STSC/STSC/STSC/STSC/STSC/STSC/STThil f AAAAAAAADi flAilbili f i BBBBBBBBE CACCCCACCi ABAAAAAAClb ABAAAAAARdibili AASf il AAAAAAAARangeoftolerancetoi l dii AAA----AGhildiibi BBBBBBBBRepresentativenessofthetesti AABBBABBEli fdi BBBBBBBBGl iii BBBBBBBRelevanceofexposurerouteanddii AAAAAAAASddii CCAAAAACRlti lti AAAAAAAA
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Evaluation, Pelagic environment Table 1

Taxonomic group: Protozoans

Warm/cold: Cold

Fresh/marine:Marine

Evaluation                    Species:
parameter:

Uron

RfThill ODuration:(AC/ST)(AC/LT)(SC/ST)(SC/LT)(C/ST)(C/LT) C/STThil f ADi flAilbili f i AE CCi AClb ARdibiliS f il ARangeoftolerancetoi l dii -GhildiibiRepresentativenessofthetesti -Eli fdi AGl iiiRelevanceofexposurerouteanddii ASddii CRlti lti B
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Evaluation, Pelagic environment Table 2

Comments on tests that were placed in category "B" in the initial evaluation.

Taxonomic group: Protozoans

Warm/cold: Cold

Fresh/marine:Marine

Ref. no. Species Comments Rel. eval.

189 Uronema marinum The test need to be documented further 
with respect to sensitivity and 
reproducibility

B - A
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Annex G: Evaluation of (epi) benthic species used in standard and
ring-tested methods
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Evaluation, Sediment environment Table 1

Taxonomic group: Insecta

Warm/cold: Cold

Fresh/marine: Fresh

4247

Trophic level D

AC
LT

Technical performance A

Duration (d) 10

Availability of test organism B

Exposure system B

Cost, equipment A

Cost, labour A

Reproducibility -

Sources of potential error -

-

Geographical distribution -

A

Extrapolation of endpoints B

General sensitivity -

A

Standardization A
Relative evaluation
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Evaluation, Sediment environment Table 1

Taxonomic group: Algae, Annelida, Mollusca, Crustacea, Insecta

Warm/cold: Warm

Fresh/marine: Fresh

4075 4013 4013 4241 4251 4252 4247

Trophic level D D D D

SC
LT

AC
LT

SC
LT

AC
LT

Technical performance A A A A A A A

Duration (d) >21 10 25 10 10 10 10

Availability of test organism A A A A A A B

Exposure system B A A A/B B B B

Cost, equipment A A/B A/B A/B A A A

Cost, labour B A/B B A A A A

Reproducibility - - - - - - -

Sources of potential error - A A A - - -

- A A A A A -

Geographical distribution A A A A A A/B -

A A A A A A A

Extrapolation of endpoints B B B B B B B

General sensitivity B B B B B A/B -

A A A A A A A

Standardization C A A A A A
Relative evaluation
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E v a l u a t i o n , Sed i m en t  en v i r o n m en t  T a b l e 1
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1

T a x o n o m i c  g r o u p : A n n e l i d a , M o l l u sc a ,  C r u st a c e a ,  E c h i n o d e r m a t a ,  

P i sce s

W a r m / c o l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

various speciesScophthalmus maximusScophthalmus maximusReference no. 4051 4200 4201

Trophic level D - -

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

AC
ST

Technical performance B A A

Duration (d) 10-60* 4 4

Availability of test organism C B B

Exposure system A A A

Cost, equipment A A A

Cost, labour B A A

Reproducibility - - -

Sources of potential error - - -

Range of tolerance to
environmental conditions

- A A

Geographical distribution A - -

Representativeness of the
test organism

B A A

Extrapolation of endpoints A B B

General sensitivity - - -

Relevance of exposure
route and test conditions

B B B

Standardization A A A

Relative evaluation
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A n n e l i d a ,  C r u st a cea

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Nereis virensNereis virensNeanthes arenaceodentataEohaustorius estuariusAmpelisca abditaMysidopsis bahiaMysidopsis bigelowiMysidopsis almyraNeomysis americanaPenaeus sp.Palaemonet eAmp eReference no. 4002 4187 4249 4007 4008 4232 4233 4234 4235 4237 4238 4244

Trophic level D D D D? D/H D/O D/O D/O O D D D/H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

Technical performance A A A A A A A A A A A A

Duration (d) 10 10 10 10 10 10 10 10 10 10 10 10

Availability of test organism A A A B B A A - A B A B

Exposure system A A B B B B B B B B B B

Cost, equipment B B A A A A A A A A A A

Cost, labour A A A A A A A A A A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error - - - A A - - - - - - A

Range of tolerance to
environmental conditions

- - - A A/B - - - - - - A/B

Geographical distribution - - - B B - - - - - - B

Representativeness of the
test organism

A/B A/B A/B A A A A A A A A A

Extrapolation of endpoints B B B B B B B B B B B B

General sensitivity B B - B B A - - - B - B

Relevance of exposure
route and test conditions

A A A A A A A A A A A A

Standardization A A A A A A A A A A A A

Relative evaluation
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Annex H: Evaluation of (epi) benthic cold fresh-water species
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : A n n e l i d a

W a r m / co l d : C o l d

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Stylodrilus heringianusStylodrilus heringianusLimnodrilus hoffmeisteriTubificid sp.Stylodrilus heringianusReference no. 4092 4093 4094 4095 4122 4202

Trophic level D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

SC
LT

AC
ST

AC
ST

AC
ST

AC
LT

AC
ST

Technical performance B A A A A/B A

Duration (d) 42 4 4 4 14 4

Availability of test organism B B B B B B

Exposure system B A A A B A

Cost, equipment A A A A A A

Cost, labour A A A A A A

Reproducibility - - - - - -

Sources of potential error - - - - - -

Range of tolerance to
environmental conditions

- - - - A -

Geographical distribution - - - - A -

Representativeness of the
test organism

A/B A/B A A/B A A/B

Extrapolation of endpoints B B B B B B

General sensitivity B/C B/C B/C B/C - B/C

Relevance of exposure
route and test conditions

A A A A A A

Standardization C C C C C C

Relative evaluation



ENV/MC/CHEM(98)19/PART2

175

E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : C o l d

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Gammarus lacustrisReference no. 4141

Trophic level D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

Technical performance A

Duration (d) 10

Availability of test organism A

Exposure system B

Cost, equipment A

Cost, labour A

Reproducibility -

Sources of potential error -

Range of tolerance to
environmental conditions

-

Geographical distribution -

Representativeness of the
test organism

A

Extrapolation of endpoints B

General sensitivity A

Relevance of exposure
route and test conditions

A

Standardization C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / I n sec t a

W a r m / co l d : C o l d

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Chironomus anthracinusStictochironomus histriaHexagenia  limbataHexagenia limbataReference no. 4076 4076 4116 4247

Trophic level D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

AC
ST

AC
LT

Technical performance B B A A

Duration (d) 2-4 2-4 5 10

Availability of test organism B B B B

Exposure system A A A B

Cost, equipment B B B A

Cost, labour A A A A

Reproducibility - - - -

Sources of potential error - - - -

Range of tolerance to
environmental conditions

- - - -

Geographical distribution - - - -

Representativeness of the
test organism

A A A A

Extrapolation of endpoints B B B B

General sensitivity - - - -

Relevance of exposure
route and test conditions

A A A A

Standardization C C C A

Relative evaluation
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1

T a x o n o m i c  g r o u p : V i sces

W a r m / co l d : C o l d

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Noemacheilus barbatulusPhoxinus phoxinusThymallus articusThymallus articusReference no. 4047 4055 4120 4121

Trophic level C - - -

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

SC
LT

AC
ST

SC
LT

Technical performance A A C A

Duration (d) 8 10 4 42

Availability of test organism B A B B

Exposure system A A A B

Cost, equipment B A B A

Cost, labour A B C A/B

Reproducibility - - - -

Sources of potential error - - - -

Range of tolerance to
environmental conditions

- - - -

Geographical distribution - - - -

Representativeness of the
test organism

A/B B B B

Extrapolation of endpoints B B B+CC B+CC

General sensitivity - - B -

Relevance of exposure
route and test conditions

A A B B

Standardization C C C C

Relative evaluation
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Annex I: Evaluation of (epi) benthic warm fresh-water species
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1  

T a x o n o m i c  g r o u p : B a c t e r i a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

sediment isolatesSalmonella typhimurium (Ames)Salmonella typhimurium (Ames)Salmonella typhimurium (Ames)Escherichia coliArchaebacteriaReference no. 4029 4048 4054 4073 4099 4197

Trophic level D - - - - D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C
ST

C
ST

C
ST

AC
ST

C
ST

C
st/lt

Technical performance B B B B B B

Duration (d) - 2 2 0.33h 2 7-11

Availability of test organism B A A A A A

Exposure system A A A A A A

Cost, equipment B A A A C B

Cost, labour A A A A A A

Reproducibility - - - - - -

Sources of potential error C - - - - -

Range of tolerance to
environmental conditions

- - - - - -

Geographical distribution - - - - - -

Representativeness of the
test organism

A C C C C A

Extrapolation of endpoints A+CC CC CC CC CC A

General sensitivity - - - - - -

Relevance of exposure
route and test conditions

A C C C A A

Standardization C C C C C C

Relative evaluation
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E v a lu a t ion , Sed im en t  en v i r on m en t  T a b le 1  
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A sch e l m i n t h e s

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Panagrellus rediviviusReference no. 4070

Trophic level ?

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

SC
ST

Technical performance A

Duration (d) 4

Availability of test organism A

Exposure system A

Cost, equipment A

Cost, labour B

Reproducibility -

Sources of potential error -

Range of tolerance to
environmental conditions

-

Geographical distribution -

Representativeness of the
test organism

A

Extrapolation of endpoints B

General sensitivity -

Relevance of exposure
route and test conditions

B

Standardization C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A n n e l i d a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Lumbriculus variegatusTubifex tubifexLumbriculus variegatusPristina leidyiLumbriculus variegatusPristina leidyiTubifex tubifexBranchiura sowerbyiTubificid sp.Tubifex tubifexLumbriculus PristiReference no. 4044 4124 4157 4179 4157 4179 4161 4163 4203 4239 4240 4253

Trophic level D D D D/H D D/H D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C
LT

C
LT

C
LT

AC
ST

AC
st/lt

SC
LT

C
LT

AC
LT

C
LT

AC
LT

AC
LT

AC
LT

Technical performance A A B A B A A A A A A A

Duration (d) 14 500 10-28 2-? 4-10 18 28 21 500 10 10 10

Availability of test organism A A A A A A B A A A A A

Exposure system B A A A A B B A A B B B

Cost, equipment A A C A C A A A A A A A

Cost, labour A/B C A/B A A/B B B A/B C A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error - - - - - - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - - - - - - -

Geographical distribution A A A A A A A A A A A A

Representativeness of the
test organism

A/B A A/B A A/B A A A A A A/B A

Extrapolation of endpoints A+B A+B A B B A A B A+B B B B

General sensitivity B/C C B/C - B/C - C B/- - C B/C -

Relevance of exposure
route and test conditions

A A A B A B A A A A A A

Standardization C C C C C C C C C A A A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Hyalella aztecaHyalella aztecaHyalella aztecaHyalella aztecaDaphnia magnaDaphnia magnaDaphnia magnaDaphnia magnaDiporeia sp.Diporeia sp.Daphnia ma gDaphReference no. 4012 4012 4021 4022 4056 4056 4080 4082 4104 4105 4106 4109

Trophic level D D D D H H H H D D H H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

SC
LT

SC
LT

SC
LT

C
LT

AC
ST

AC
ST

C
LT

AC
LT

AC
st/lt

AC
ST

C
LT

Technical performance A A A A B B A A A A A A

Duration (d) 10 30 28 28 21 2 4 21 26 3-31 2 21

Availability of test organism A A A A A A A A B B A A

Exposure system A A B B B B A A B A A B

Cost, equipment A/B A/B A A B B A A A A A B

Cost, labour A B A A A A A B A A A A/B

Reproducibility - - - - - - - - - - - -

Sources of potential error A A - - - - - - - - - -

Range of tolerance to
environmental conditions

A A - - - - - - - - - -

Geographical distribution A A - - - - - - - - - -

Representativeness of the
test organism

A A A A B B B B A A B B

Extrapolation of endpoints B A B B A B B B B B B A

General sensitivity B B B B B B B B - - B B

Relevance of exposure
route and test conditions

A A A A B B A+B A+B A A B B

Standardization A A C C C C C C C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Daphnia magnaDaphnia magnaDaphnia magnaHyalella aztecaDaphnia magnaDaphnia magnaHyalella aztecaCeriodaphnia dubiaCeriodaphnia dubiaCeriodaphnia dubiaDaphnia ma gDaphReference no. 4112 4135 4136 4137 4138 4139 4143 4165 4165 4170 4171 4180

Trophic level H H H D H H D H H H H H

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C
LT

AC
ST

AC
ST

AC
LT

AC
ST

SC
LT

SC
LT

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

Technical performance A A A A A A A A A A A A

Duration (d) >14 2 2 10 4 10 28 2 2 2 2 2

Availability of test organism A A A A A A A A A A A A

Exposure system A A A B A B B A A A A A

Cost, equipment A A A A B A A A B A B A

Cost, labour B A A A A A/B A A B A B A

Reproducibility - - - - - - - - - - - -

Sources of potential error - - - - - - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - - - - - - -

Geographical distribution - - - - - - - A A A - -

Representativeness of the
test organism

B B B A B B A B B B B B

Extrapolation of endpoints A B B B B A B B B B B B

General sensitivity B B B B B B B B B B B B

Relevance of exposure
route and test conditions

B A B A B A A B A B B A

Standardization C C C C C C C C C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Daphnia magnaHyalella aztecaHyalella aztecaReference no. 4181 4231 4248

Trophic level D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
LT

AC
LT

Technical performance A A A

Duration (d) 2 10 10

Availability of test organism A A A

Exposure system A A/B B

Cost, equipment A A/B A

Cost, labour A A A

Reproducibility - - -

Sources of potential error - A -

Range of tolerance to
environmental conditions

- A -

Geographical distribution - A A

Representativeness of the
test organism

B A A

Extrapolation of endpoints B B B

General sensitivity B B B

Relevance of exposure
route and test conditions

A A A

Standardization C A A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / I n sec t a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Chironomus ripariusChironomus ripariusChironomus tentansChironomus tentansChironomus ripariusChironomus tentansChironomus ripariusChironomus ripariusChironomus ripariusChironomus ripariu sChironomus Chir oReference no. 4011 4011 4013 4013 4015 4018 4075 4081 4083 4084 4096 4097

Trophic level D D D D D D D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

SC
LT

AC
LT

SC
LT

SC
LT

AC
ST

SC
LT

AC
ST

SC
LT

SC
LT

AC
ST

SC
LT

Technical performance A A A A A B/C A A A/B A/B A A

Duration (d) 10 30 10 25 25 2 >21 4 21 10 3 15

Availability of test organism A A A A A A A A A A A A

Exposure system A A A A B - B A A A A B

Cost, equipment A/B A/B A A A A A A A A A A

Cost, labour A/B B A A B C B A B/C A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error A A - - - - - A A A - -

Range of tolerance to
environmental conditions

A A A A - - - A A A - -

Geographical distribution A A A/B A/B - - - A A A B B

Representativeness of the
test organism

A A A A A A A A A A A A

Extrapolation of endpoints B B B B B CC B B B B B B

General sensitivity B B A/B A/B B - B B B B - -

Relevance of exposure
route and test conditions

A A A A A - A A A B A/B B

Standardization A A A A C C C C C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / I n sec t a

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Chironomus ripariusGlyptotendipes pallensChironomus tentansHexagenia limbataChironomus ripariusChrironomus tentansChironomus ripariusReference no. 4205 4214 4241 4247 4251 4252 4254

Trophic level D D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

AC
LT

AC
LT

AC
LT

AC
LT

SC
LT

Technical performance A B A A A A A

Duration (d) 4 6 10 10 10 10 28

Availability of test organism A B A B A A A

Exposure system A A A/B B B B A

Cost, equipment A B A/B A A A A

Cost, labour A A A A A A B

Reproducibility - - - - - - -

Sources of potential error - - A - - - -

Range of tolerance to
environmental conditions

- - A - A A A

Geographical distribution A - A - A A/B A

Representativeness of the
test organism

A A A A A A A

Extrapolation of endpoints B B B B B B B

General sensitivity B - B - B A/B B

Relevance of exposure
route and test conditions

B B A A A A A

Standardization C C A A A A C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : C h l o r d a t a / A m p h i b a n s

W a r m / co l d : W a r m

F r esh / M a r i n e : F r esh

Evaluation                    Species:
parameter:

Xenopus laevisRana pipiensReference no. 4043 4057

Trophic level C C  

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

Technical performance A A

Duration (d) 4 6-7

Availability of test organism B A

Exposure system A B

Cost, equipment A A

Cost, labour B B

Reproducibility - -

Sources of potential error - -

Range of tolerance to
environmental conditions

- -

Geographical distribution - -

Representativeness of the
test organism

B B

Extrapolation of endpoints B B

General sensitivity B -

Relevance of exposure
route and test conditions

B A

Standardization C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : P i sc es

W a r m / co l d : W a r m

F r esh / m a r i n e : F r esh

Evaluation                    Species:
parameter:

Oryzias latipesPimephales promelasCarassius auratusMicropterus salmoidesPimephales promelasPimephales promelasIctalurus punctatusIctalurus punctatusPimephales promelasPimephales promel aReference no. 4041 4042 4058 4059 4060 4061 4062 4063 4107 4178

Trophic level O C C C C C C C C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

SC
LT

AC
ST

SC
LT

AC
LT

AC
ST

Technical performance A A A A A A A A A A

Duration (d) 3 6 6-7 6-7 4 30 4 30 21 2

Availability of test organism A A A A A A A A A A

Exposure system A A B B A B A B B B

Cost, equipment A A A A A A A A B B

Cost, labour B B B B A A A A A A

Reproducibility - - - - - - - - - -

Sources of potential error - - - - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - - - - -

Geographical distribution - - - - - - - - - -

Representativeness of the
test organism

B B B B B B A A B B

Extrapolation of endpoints B B B B B B B B B B

General sensitivity B B B/C B B B - - B B

Relevance of exposure
route and test conditions

A B A A A A A A B A/B

Standardization C C C C C C C C C C

Relative evaluation
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Annex J: Evaluation of (epi) benthic cold marine species
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : B a c t e r i a

W a r m / co l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Photobacterium phosphoreumPhotobacterium phosphoreumPhotobacterium phosphoreumPhotobacterium phosphoreumPhotobacterium phosphoreumPhotobacterium phosphoreumPhotobacterium phosphoreumReference no. 4005 4019 4027 4078 4166 4192 4207

Trophic level D D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

AC
ST

Technical performance A C A A A A A

Duration (min) 15 15 15 15 15 30 25

Availability of test organism A A A A A A A

Exposure system A A A A A A A

Cost, equipment C C C C C C C

Cost, labour A A A A A A A

Reproducibility - - - - - - -

Sources of potential error - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - -

Geographical distribution - - - - - - -

Representativeness of the
test organism

B B B B B B B

Extrapolation of endpoints CC CC CC CC CC CC CC

General sensitivity B - - - - - -

Relevance of exposure
route and test conditions

B B A/B B B B B

Standardization C C C C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : A n n e l i d a

W a r m / co l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Tubifex costatusMonopylephorus cuticulatusNereis virensGlycera dibranchiataNephtys caecaArenicola marinaArenicola marinaReference no. 4026 4035 4146 4146 4146 4188 4228

Trophic level D D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

AC
ST

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

Technical performance A C A A A A A

Duration (d) 16 1/2 28 28 28 10 10

Availability of test organism B B B B B B B

Exposure system A A A A A B B

Cost, equipment A C A A A A A

Cost, labour A B A A A A A

Reproducibility - - - - - - -

Sources of potential error - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - -

Geographical distribution - - - - - - -

Representativeness of the
test organism

A A A/B A/B A/B A A

Extrapolation of endpoints B CC B/CC B/CC B/CC B B

General sensitivity - B B - - C C

Relevance of exposure
route and test conditions

B B A A A A A

Standardization C C C C C A A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : M o l l u sca

W a r m / co l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

 Mercenaria mercenariaMacoma balticaAbra nitidaAbra albaAbra albaAbra albaReference no. 4024 4025 4049 4183 4184 4226

Trophic level H H D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
LT

SC
LT

AC
ST

AC
ST

AC
ST

Technical performance B A B A A A

Duration (d) <1 16 35 4-5 5 5

Availability of test organism B B B B B B

Exposure system A A A A/B B B

Cost, equipment B A B A A A

Cost, labour B A A A A A

Reproducibility - - - - - -

Sources of potential error - - - - - -

Range of tolerance to
environmental conditions

- - - - - -

Geographical distribution - - - - - -

Representativeness of the
test organism

A A A A A A

Extrapolation of endpoints CC B B B+CC B+CC CC

General sensitivity C C - - - -

Relevance of exposure
route and test conditions

B A B B A B

Standardization C C C A C A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Chaetogammarus marinusRhepoxynius abroniusEohaustorius estuariusAmpelisca abditaGrandidierella japonicaChaetogammarus marinusCorophium volutatorCorophium volutatorCorophium volutatorvarious speciesBathyporeia GrandReference no. 4001 4006 4007 4008 4009 4020 4037 4038 4039 4040 4085 4144

Trophic level H D/H/C D? D/H D/H H D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

Technical performance A A A A A A A A A A A A

Duration (d) 4 10 10 10 10 10 10 10 10 10 10 10

Availability of test organism A B B B B A B B B B B B

Exposure system A B B B B A B B B B B A

Cost, equipment A A A A A A A A A A A A

Cost, labour A A A A A A A A A A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error - A A A A - - - - - - -

Range of tolerance to
environmental conditions

- A A A/B A - A A A - - -

Geographical distribution - B B B B - - - - - - -

Representativeness of the
test organism

A A A A A A A A A A A A

Extrapolation of endpoints B B B B B B B B B B B B

General sensitivity B A/B A/B - - B B B B - - -

Relevance of exposure
route and test conditions

B A A A A B A A A A A A

Standardization A A A A A A C C C A A C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : C o l d

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Corophium spinicorneRhepoxynius abroniusCorophium sp.Corophium insidiosumMicrodeutopus gryllotalpaCorophium volutatorHolmesimysis costataEohaustorius estuariusRhepoxynius abroniusCorophium sp.Rhepoxyniu sGrandReference no. 4185 4186 4198 4208 4209 4227 4236 4242 4243 4246 4256 4257

Trophic level D D/H/C D D D D O D? D/H/C D D/H/C D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

AC
LT

AC
LT

SC
LT

SC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

AC
LT

Technical performance A A A A A A A A A A A A

Duration (d) 10 10 10 28 28 10 10 10 10 10 10 10

Availability of test organism B B B B B B - B B B B B

Exposure system B B B B B B B B B B B B

Cost, equipment A A A A A A A A A A A A

Cost, labour A A A A A A A A A A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error - - - - - - - A A - - -

Range of tolerance to
environmental conditions

- - A - - A - A A - - -

Geographical distribution - B - - - - - B B - B B

Representativeness of the
test organism

A A A A A A A A A A A A

Extrapolation of endpoints B B B A+B A+B B B B B B B B

General sensitivity - B - B - B - B B - B -

Relevance of exposure
route and test conditions

A A A A+B A+B A A A A A A A

Standardization C C A C C A A A A A A A

Relative evaluation  
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Annex K: Evaluation of (epi) benthic warm marine species
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : B a c t e r i a

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Reference no. 4079 4091

Trophic level - -

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C
ST

AC
ST

Technical performance A A

Duration (h) 28 0.5

Availability of test organism A A

Exposure system A A

Cost, equipment C C

Cost, labour A A

Reproducibility - -

Sources of potential error - -

Range of tolerance to
environmental conditions

- -

Geographical distribution - -

Representativeness of the
test organism

CC CC

Extrapolation of endpoints CC CC

General sensitivity - -

Relevance of exposure
route and test conditions

B C

Standardization C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : A l g a e

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Skeletonema costatumSelosira monoliformisStephanodiscus sp.Navicula longaReference no. 4193 4194 4195 4196

Trophic level P P P P

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

C
LT

C
LT

C
LT

C
LT

Technical performance A A A A

Duration (d) 10 10 10 10

Availability of test organism A A A A

Exposure system A A A A

Cost, equipment A A A A

Cost, labour B B B B

Reproducibility - - - -

Sources of potential error - - - -

Range of tolerance to
environmental conditions

- - - -

Geographical distribution - - - -

Representativeness of the
test organism

B B B B

Extrapolation of endpoints A A A A

General sensitivity B - A/B -

Relevance of exposure
route and test conditions

B B B B

Standardization C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1  

T a x o n o m i c  g r o u p : A n n e l i d a

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Nereis virensNereis virensNeanthes arenaceodentataNeanthes arenaceodentataNereis (Neanthes) arenaceodentataNereis virensNeanthes arenaceodentataReference no. 4002 4004 4046 4090 4154 4187 4249

Trophic level D D D D D D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

AC
LT

SC
LT

AC
LT

AC
ST

AC
LT

AC
LT

Technical performance A A A A C A A

Duration (d) 10 10 <42 20 2 10 10

Availability of test organism A A A A A A A

Exposure system A A B A - A B

Cost, equipment B B A A A B A

Cost, labour A A A B C A A

Reproducibility - - - - - - -

Sources of potential error - - - - - - -

Range of tolerance to
environmental conditions

- - - - - - -

Geographical distribution - - - - - - -

Representativeness of the
test organism

A/B A/B A/B A/B A/B A/B A/B

Extrapolation of endpoints B B B B CC B B

General sensitivity B B - - - B -

Relevance of exposure
route and test conditions

A A A+B A B A A

Standardization A A C C C A A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : M o l l u sca

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Crassostrea gigasCrassostrea gigasCrassostrea virginicaCrassostrea gigasReference no. 4036 4156 4164 4206

Trophic level H H H D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

SC
LT

AC
ST

Technical performance A A C A

Duration (d) 2 4 28-77 2

Availability of test organism B B B B

Exposure system A A A A

Cost, equipment A A C A

Cost, labour B B C B

Reproducibility - - - -

Sources of potential error - - - -

Range of tolerance to
environmental conditions

- - - -

Geographical distribution - - - -

Representativeness of the
test organism

B B A/B B

Extrapolation of endpoints B B CC B

General sensitivity B B C B

Relevance of exposure
route and test conditions

A A A A

Standardization C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Eohaustorius estuariusAmpelisca abditaMicroarthridion littoraleParonychocamptus wilsoniEnhydrosoma propinquumAmphiascus tenuiremisAmphiascus tenuiremisTigriopus brevicornisTigriopus brevicornisCancer anthonyiCancer anth oLept oReference no. 4007 4008 4032 4033 4034 4065 4066 4102 4103 4114 4115 4117

Trophic level D? D/H H? H? H? H D/H H H H H D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

AC
LT

SC
ST

SC
ST

SC
ST

AC
ST

AC
ST

AC
LT

AC
ST

AC
ST

AC
ST

AC
LT

Technical performance A A A A A A A A A A A A

Duration (d) 10 10 7 7 7 4 4 10 4 7 7 10

Availability of test organism B B A A A A A A A B/C B/C B

Exposure system B B A A A A A B A A A B

Cost, equipment A A A A A A A A A A A A

Cost, labour A A A A A A A A A B B A

Reproducibility - - - - - - - - - - - -

Sources of potential error A A - - - - - - - - - -

Range of tolerance to
environmental conditions

A A/B - - - - - - - - - A

Geographical distribution B B - - - - - - - - - -

Representativeness of the
test organism

A A A A A A A B B A/B A/B A

Extrapolation of endpoints B B A A A B B A CC B B B

General sensitivity A/B - - - - - - - - - - -

Relevance of exposure
route and test conditions

A A A A A B A B B B B A

Standardization A A C C C C C C C C C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : A r t h r o p o d a / C r u st a ce a

W a r m / C o l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Leptocheirus plumulosusLeptocheirus plumulosusGrandidierella japonicaLeptocheirus plumulosusLeptocheirus plumulosusAmpelisca abditaAmpelisca abditaAmphiascus tenuiremisMysidopsis bahiaMysidopsis bigelow iMysidopsis aNeomReference no. 4118 4119 4145 4167 4168 4172 4174 4182 4232 4233 4234 4235

Trophic level D D D D D D/H D/H D D/O D/O D/O O

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
LT

SC
LT

SC
LT

AC
LT

AC
LT

AC
ST

C
LT

C
LT

AC
LT

AC
LT

AC
LT

AC
LT

Technical performance A A A A A A A A A A A A

Duration (d) 10 40 28 10 28 4 58 21 10 10 10 10

Availability of test organism B B B B B B B A A A - A

Exposure system B A B A/B A/B B B A B B B B

Cost, equipment A A A A A B B A A A A A

Cost, labour A B A A A A B B A A A A

Reproducibility - - - - - - - - - - - -

Sources of potential error - - - - - - - - - - - -

Range of tolerance to
environmental conditions

A A - A A - - - - - - -

Geographical distribution - - - - - - - - - - - -

Representativeness of the
test organism

A A A A A A A A A A A A

Extrapolation of endpoints B A+B B B B B A A B B B B

General sensitivity - - - - - - - - A - - -

Relevance of exposure
route and test conditions

A A A A A B B A A A A A

Standardization C C A A A C C C A A A A

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : E ch i n o d e r m a t a

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

Paracentrotus lividusParacentrotus lividusReference no. 4149 4150

Trophic level D D

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
ST

Technical performance B B

Duration (d) 3 1 h

Availability of test organism C C

Exposure system A A

Cost, equipment A A

Cost, labour B B

Reproducibility - -

Sources of potential error - -

Range of tolerance to
environmental conditions

- -

Geographical distribution - -

Representativeness of the
test organism

B B

Extrapolation of endpoints B B

General sensitivity - -

Relevance of exposure
route and test conditions

B A

Standardization C C

Relative evaluation
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E v a l u a t i o n ,  S ed i m en t  e n v i r o n m e n t  T a b l e  1

T a x o n o m i c  g r o u p : P i sc es

W a r m / co l d : W a r m

F r esh / m a r i n e : M a r i n e

Evaluation                    Species:
parameter:

various speciesLeistomus xanthurusReference no. 4014 4162

Trophic level C C

Duration:
(AC/ST), (AC/LT), (SC/ST),
(SC/LT), (C/ST), (C/LT)

AC
ST

AC
LT

Technical performance A A

Duration (d) 4 28

Availability of test organism B B

Exposure system A A

Cost, equipment B B

Cost, labour B A

Reproducibility - -

Sources of potential error - -

Range of tolerance to
environmental conditions

- -

Geographical distribution - -

Representativeness of the
test organism

B A

Extrapolation of endpoints B B

General sensitivity - -

Relevance of exposure
route and test conditions

B A+B

Standardization C C

Relative evaluation
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Annex L1: Pelagic test methods
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Bryozoen / Kamptozoen
Umweltforschungsplan des Bundesministers des Innern. Umweltchemikalien / Schadstoffwirkungen.
Forschungsbericht nr. 106 03 042 / 02.

447. Norbert Scholz
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Entwicklung von Testverfahren an marinen Arten für ökotoxikologische Untersuchen nach dem ChemG
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Entwicklung von Testverfahren an marinen Arten für ökotoxikologische Untersuchungen nach dem
ChemG  Aurelia.
Umweltforschungsplan des Bundesministers des Innern. Umdweltchemikalien / Schadstoffwirkungen.
Gorschungsbericht 106 03 042 / 03

449. Th. Kaufmann; BTA C. Lange
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ChemG Tunikaten.
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Annex L2: Benthic test methods
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Ref.no: 4001 Chaetogamarus marinus
The acute toxicity of 3,5-dichlorophenol to the crustacean Chaetogammarus marinus.
The acute toxicity of Vantocil  IB to the crustaceanChaetogammarus marinus.
The acute toxicity of Bioban to the crustacean Chaetogammarus marinus.
IMW-TNO Reports 344/ 345 and 346  Parcom RingTest 1991
Adema, D.M.M. and P. Roza. The Netherlands. 1991

Ref.no: 4002 Nereis virens
The toxicity of Bioban P-1487 for Nereis virens (Parcom Ring Test).
The toxicity of Vantocil IB for Nereis virens (Parcom Ring Test).
The toxicity of CarboSea/DMA  mp(s) for Nereis virens  (Parcom Ting Test).
IMW-TNO Reports  91/327, 328 and 329 Parcom Ring Test 1991
Adema, D.M.M. and P Roza. The Netherlands. 1991

Ref.no: 4003 Echinocardium cordatum
The toxicity of Vantocil IB for Echinocardium cordatum   (Parcom Ring Test).
The toxicity of Bioban P-1487 for Echinocardium cordatum  (Parcom Ring Test).
The toxicity of Carbo Sea DMA mp(s) for Echinocardium cordatum  (Parcom Ring Test).
Reports IMW-TNO R 91/300/301 and 302 Parcom Ring Test 1991
Adema, D.M.M.  and P. Roza. The Netherlands. 1991

Ref.no: 4004 Nereis virens
The toxicity of Bioban P-1487 for Nereis virens (Parcom Ring Test).
Teh toxixity of Vantocil IB or Nereis virens  (Parcom Ring Test).
The toxicity of Carbo Sea DMA mp(s) for Nereis virens Parcom Ring Test).
Reports IMW-TNO R 91/327/ 328 and 329 Parcom Ring Test 1991
Adema, D.M.M. and P. Roza. The Netherlands.1991

Ref.no: 4005 Bacteria - Photobacterium
Evaluation of the toxicity of marine sediment and dredged spoils with the Microtox bioassay.
Chemosphere
Ankley, G.T., R.A. Hoke , J. P. Giesy and P.V. Winger.
USA. 1989

Ref.no: 4006 Rhepoxynius abronius
Standard Guide for conducting  10 day- static sediment toxicity tests with marine and estuarine amphipods.
ASTM  Guideline E1367-90
ASTM
USA. 1990

Ref.no: 4007 Eoshaustorius estuarius
Standard Guide for conducting  10 day- static sediment toxicity tests with marine and estuarine amphipods.
ASTM  Guideline E1367-90
ASTM
USA. 1990

Ref.no: 4008 Ampelisca abdita
Standard Guide for conducting  10 day- static sediment toxicity tests with marine and estuarine amphipods.
ASTM
USA. E Guideline 1367-90
USA. 1990
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Ref.no: 4009 Grandidierella japonica
Standard Guide for conducting  10 day- static sediment toxicity tests with marine and estuarine amphipods.
ASTM  Guideline  E1367-90
ASTM
USA.  1990

Ref.no: 4010 Various species
Standard Guide for collection, storage , characterization and manipulation of sediments for toxicicology
testing.
ASTM  Guideline E 1391-90
ASTM
USA.  1991

Ref.no: 4011 Chironomus riparius
Standard Guide for Conducting Sediment Toxicity Tests with freshwater invertebrates.
ASTM  Guideline E 1383 - 90
ASTM
USA. 1991

Ref.no: 4012 Hyalella azteca
Standard Guide for Conducting Sediment Toxicity Tests with freshwater invertebrates.
ASTM Guideline E 1383 - 90
ASTM
USA. 1991

Ref.no: 4013 Chironomus tentans
Standard Guide for Conducting Sediment Toxicity Tests with freshwater invertebrates.
ASTM Guideline E 1383 - 90
ASTM
USA. 1991

Ref.no: 4014 Various fish species
Effect of suspended sediment on fish eggs and larvae: A laboratory assessment.
Est. Coast. Mar. Sci.
Auld, A.H. and J.R. Schubel
USA. 1978

Ref.no: 4015 Chironomus riparius
A proposed test method for the assessment of pesticide impact on sediment dwelling larvae of the midge
Chironomus riparius.
Proceedings of the Brighton Crop Protection Conference. Pest and diseases - 1992.
Barrett, K.L. and G.P. Dohmen
U.K. and Germany. 1992

Ref.no: 4016 Bacteria (subsoil bacteria)
Toxic effects of pollutants on the mineralization of substrates at low environmental concentrations in soils,
subsoils and sediments.
Contaminated Soil. F. Arendt, M. Hinsenveld and W.J. van den Brink (eds)
Beelen, P. van, A.K. Fleuren-Kemila, M.P.A. Huys, A.C.H.A.M. van Mil and P.L.A. van Vlaardingen
The Netherlands. 1990
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Ref.no: 4017 Various species
A sediment testing intermittant renewal system for the automatic renewal of overlying water in toxicity
tests with contaminated sediments.
Water Res.
Benoit, D.A., G.L. Pipps and G.T. Ankley
USA. 1993

Ref.no: 4018 Chironomus tentans
Reduced chromosomal puffing in Chironomus tentans as a biomarker for potentially genotoxic substances.
Environ. Toxicol.  Chem.
Bentivegna, C.S. and K.R. Cooper
USA. 1993

Ref.no: 4019 Bacteria - Photobacterium
Sediment toxicity assessment using bacterial bioluminescence: effect of an  unusual phytoplankton bloom.
Mar. Ecol. Prog. Ser.
Bihari, N.,  M.  Najdek, R. Floris, R. Batel and R.K. Zahn
Germany and Yougoslavia. 1989

Ref.no: 4020 Chaetogamarus marinus
Assessment of the acute toxicity in the marine crustacean Chaetogammarus marinus.
Parcom Ring Test Protocol.
Protocol Parcom Ring Test 1991
Bogers, M.
The Netherlands. 1990

Ref.no: 4021 Hyalella azteca
A new standardised sediment bioasay protocol using the amphipod Hyalella azteca  (Saussure).
Hydrobiologia
Borgmann, U. and M. Munawar
Canada. 1989

Ref.no: 4022 Hyalella azteca
Spatial and temporal variability in toxicity of Hamilton Harbour sediments: evaluation of the Hyalella
azteca  4-week chronic toxicity test.
J. Great Lakes Res.
Borgmann, U. and W.P. Norwood
Canada. 1993

Ref.no: 4023 Echinocardium cordatum
Test guideline. Parcom sediment reworker ring-test, 1993.
Method for the assessment of acute toxicity of contaminated sediment using the burrowing sea urchin
Echinocardium cordatum.
Protocol Parcom Ring Test 1993
Bowmer, C.T.
The Netherlands. 1993

Ref.no: 4024 Mercenaria mercenaria
Influence of algal and suspended sediment concentrations on the feeding physiology of the hard clam
Mercenaria mercenaria.
Mar. Biol.
Bricelj, V.M. and R.E. Malouf
USA. 1984
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Ref.no: 4025 Macoma balthica
Effect of temperature and salinity on the toxicity of nickel and zinc to two estuarine invertebrates
(Corophium volutator, Macoma balthica).
Mar. Ecol. Prog. Ser.
Bryant, V., D.S. Newbery, D.S. McLusky & R. Campbell
U.K. 1985

Ref.no: 4026 Tubifex costatus
Effect of temperature and salinity on the toxicity of arsenic to three estuarine invertebrates (Corophium
volutator, Macoma balthica, Tubifex costatus).
Mar. Ecol. Prog. Ser.
Bryant, V., D.S. Newbery, D.S. McLusky & R. Campbell
U.K. 1985

Ref.no: 4027 Bacteria - Photobacterium
Measurement of soil and sediment toxicity to bioluminescent bacteria when in direct contact for a fixed
exposure time.
Water Environment Federation. Proceedings of 65th annual conference & exposition.
Bulich, A.A., M.W. Greene and S.R. Underwood
USA. 1992

Ref.no: 4028 Various species
Assessing the toxicity of freshwater sediments.
Environ. Toxicol. Chem.
Burton, G.A.
USA. 1991

Ref.no: 4029 Bacteria (sediment isolates)
Sediment microbial activity tests for the detection of toxicant impacts.
Aquatic Toxicology and Hazard Assessment: Seventh Symposium, ASTM STP 854, R.D. Cardwel,
R. Purdy and R.C. Bahner. Eds., American Society for Testing and Materials,  Philadelphia, pp. 214-228.
Burton, G.A., Jr. and G.R. Lanza
USA.

Ref.no: 4030 Various species
Sediment Toxicity Evaluations.
Environ. Sci. Technol.
Burton, G.A., K.J.Scott
USA. 1992

Ref.no: 4031 Dendraster excentricus
Comparison of growth and mortality in juvenile sand dollars (Dendraster excentricus) as indicators of
contaminated marine sediments.
Environ. Toxicol. Chem.
Casillas, E.,  D. Weber, C. Haley, C. and S. Sol

Ref.no: 4032 Microarthridion littorale
Effects of sediment-bound residues of the pyrethroid insecticide fenvalerate on survival and reproduction
of meiobenthic copepods
Mar. Environ. Res.
Chandler, G.T.
USA. 1990
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Ref.no: 4033 Paronychocamptus wilsoni
Effects of sediment-bound residues of the pyrethroid insecticide fenvalerate on survival and reproduction
of meiobenthic copepods
Mar. Environ. Res.
Chandler, G.T.
USA. 1990

Ref.no: 4034 Enhydrosoma propinquum
Effects of sediment-bound residues of the pyrethroid insecticide fenvalerate on survival and reproduction
of meiobenthic copepods
Mar. Environ. Res.
Chandler, G.T.
USA. 1990

Ref.no: 4035 Monopylephorus cuticulatus
Oligochaete respiration as a measure of sediment toxicity in Puget Sound, Washington.
Hydrobiologia
Chapman, P
Canada. 1987

Ref.no: 4036 Crassostrea gigas
Sediment bioassays with oyster larvae.
Bull. Environ. Contam. Toxicol.
Chapman, P.M. and J.D. Morgan
Canada. 1983

Ref.no: 4037 Corophium volutator
Sediment bioassays with the amphipod  Corophium volutator  (Pallas).
University of Utrecht ,  The Netherlands Report for EEC project: Mast CT 91 0080.
Ciarelli, S, D. Holwerda and A. schmaal
The Netherlands. 19??

Ref.no: 4038 Corophium volutator
PCB-118 Sediment test with Corophium volutator  - Ring Test 2.
University of Utrecht, Department of Experimental Zoology and Tidal Waters Division,  Middelburg, The
Netherlands. Report for EEC project: Mast CT 91 0080.
Ciarelli, S, D. Holwerda and A. Smaal
The Netherlands. 19??

Ref.no: 4039 Corophium volutator
Protocol for sediment bioassays with the amphipod Corophium volutator.
Report for EEC project: MAST CT 91 0080
Ciarelli, S , P van den Hurk
The Netherlands. 19??

Ref.no: 4040 Various sp.
Biological test method: Acute test for sediment toxicity using marine or estuarine amphipods.
Report Environmental Protection Series 1/RM/26, December 1992
Conservation and Protection Environment, Canada
Canada. 1992
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Ref.no: 4041 Oryzias latipes
Fish-embryo toxicity associated with exposure to soils and sediments contaminated with varying
concentrations of dioxins and furans.
Mar. Environ. Res.
Cooper, K.R.,  J. Schell, T. Umbreit. and  M.  Gallo
USA. 1993

Ref.no: 4042 Pimephales promelas
Evaluation of the developmental toxicity of metal contaminated sediments using short-term fathead
minnow and frog embryo-larval assays.
Environ. Toxicol. Chem.
Dawson, D.A., E.F. Stebler, S.L. Burks and J.A. Bantle
USA. 1988

Ref.no: 4043 Xenopus laevis
Evaluation of the developmental toxicity of metal contaminated sediments using short-term fathead
minnow and frog embryo-larval assays.
Environ.Toxicol. Chem.
Dawson, D.A., E.F. Stebler, S.L. Burks and J.A. Bantle
USA. 1988

Ref.no: 4044 Lumbriculus variegatus
A simple and sensitive assay for evaluation of sediment toxicity using Lumbriculus variegatus.
Hydrobiologia
Dermott, R. and M. Munawar
Canada. 1988

Ref.no: 4045 Stenonema modestum
Use of mayflly Stenonema modestum  (Heptageniidae)  in subacute toxicity assessments.
Environ. Toxicol. Chem.
Diamond, J.M., E.L. Winchester, D.G.  Mackler and  D. Gruber
USA. 1992

Ref.no: 4046 Nereis (Neanthes) arenaceodentata
Development of a chronic sublethal bioassay for evaluating contaminated sediment with the marine
polychaete worm Nereis (Neanthes) arenaceodentata.
Environ. Toxicol. Chem.
Dillon, T.M.,  D.W. Moore and A.B. Gibson
USA. 1993

Ref.no: 4047 Noemacheilus barbatulus
Effect of sediment on cadmium and lead in the stone loach (Noemacheilus barbatulus  L.)
Aquat. Toxicol.
Douben, P.E.T. and J.H. Koeman
The Netherlands & U.K. 1989

Ref.no: 4048 Bacteria - Salmonella typhimurium
Determination of mutagenicity in sediments of the Aberjona Watershed using human lymphoblast and
Salmonella typhimurium  mutation assays.
Environ. Sci. Technol.
Durant, J.L., H.F. Hemond and W.G. Thilly
USA. 1989
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Ref.no: 4049 Abra nitida
Influence of suspended solids on bioavailability of hexachlorobenzene and lindane to the deposit-feeding
marine bivalve, Abra nitida  (Muller).
Bull. Environ. Contam. Toxicol.
Ekelund, R., A. Granmo, M. Berggren, L. Renberg and C. Wahlerg
Sweden. 1989

Ref.no: 4050 Various echinoids
Biological test method. Fertilization assay using echinoids.
Report EPS 1/RM/27
Environmental Protection Publications, Conservation and Protection
Canada. 1989

Ref.no: 4051 Various echinoids
Biological test method. Fertilization assay using echinoids.
Report EPS 1/RM/27
Environmental Protection Publications, Conservation and Protection
Canada. 1989

Ref.no: 4052 Algae - Chlorophyta - Selenastrum
Biological test method. Growth inhibition test using the freshwater alga Selenastrum capricornutum.
Report EPS 1/RM/25
Environmental Protection Publications, Conservation and Protection
Canada. 1992

Ref.no: 4053 Mammalian celis - rat hepathocytes
Chemical characterization and mutagenic properties of polycyclic aromatic compounds in sediment from
tributaries of the great lakes.
Environ. Toxicol. Chem.
Fabacher, D.L..,C.J, Schmitt and J, Besse
USA. 1988

Ref.no: 4054 Bacterial - Salmonella typhimurium
Chemical characterization and mutagenic properties of polycyclic aromatic compounds in sediment from
tributaries of the great lakes.
Environ. Toxicol. Chem.
Fabacher, D.L..,C.J, Schmitt and J, Besse
USA. 1988

Ref.no: 4055 Phoxinus phoxinus
Embryotoxic effects of tributyltin on the minnow Phoxinus phoxinus
Environ. Pollut.
Fent, K.
Switzerland. 1992

Ref.no: 4056 Daphnia magna
Sediment interstitial water toxicity evaluations using  Daphnia magna.
Thesis submitted for the degree of master of Science, Wright State University.
Fisher
USA. 1991
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Ref.no: 4057 Rana pipiens
Effects of cadmium-enriched sediment on fish and amphibian embryo-larval stages.
Ecotoxicol. Environ. Saf.
Francis, P.C., W.J. Birge and J.A. Black
USA. 1984

Ref.no: 4058 Carassius auratus
Effects of cadmium-enriched sediment on fish and amphibian embryo-larval stages.
Ecotoxicol. Environ. Saf.
Francis, P.C., W.J. Birge and J.A. Black
USA. 1984

Ref.no: 4059 Micropterus salmoides
Effects of cadmium-enriched sediment on fish and amphibian embryo-larval stages.
Ecotoxicol.  Environ. Saf.:
Francis, P.C., W.J. Birge and J.A. Black
USA. 1984

Ref.no: 4060 Pimephales promelas
Toxicity of hexavalent chromium from aqueous and sediment sources to Pimephales promelas and
Ictalurus punctatus.
Bull. Environ. Contam. Toxicol.
Gendusa, T.C., T.L.  Beitinger and J. H. Rodgers
USA. 1983

Ref.no: 4061 Pimephales promelas
Toxicity of hexavalent chromium from aqueous and sediment sources to Pimephales promelas and
Ictalurus punctatus.
Bull. Environ. Contam. Toxicol.
Gendusa, T.C., T,L. Beitinger and J. H. Rodgers
USA. 1993

Ref.no: 4062 Ictalurus punctatus
Toxicity of hexavalent chromium from aqueous and sediment sources to Pimephales promelas  and
Ictalurus punctatus.
Bull. Environ. Contam. Toxicol.
Gendusa, T.C., T.L.  Beitinger and J. H. Rodgers
USA. 1993

Ref.no: 4063Ictalurus punctatus
Toxicity of hexavalent chromium from aqueous and sediment sources to Pimephales promelas  and
Ictalurus punctatus.
Bull. Environ. Contam. Toxicol.
Gendusa, T.C., T.L. Beitinger and J. H. Rodgers
USA. 1993

Ref.no: 4064 Various species
Freshwater sediment toxicity bioassessment: Rationale for species selection and test design.
J.Great Lakes
Giesy, J.P. and R.A. Hoke
USA. 1989
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Ref.no: 4065 Amphiascus tenuiremis
Aqueous-, pore-water-, and sediment-phase cadmium toxicity relationships for a meiobenthic copepod.
Environ. Toxicol. Chem.
Green, A.S., G. Chandler and E.R. Blood
USA. 1993

Ref.no: 4066 Amphiascus tenuiremis
Aqueous-, pore-water-, and sediment-phase cadmium toxicity relationships for a meiobenthic copepod.
Environ. Toxicol. Chem.
Green, A.S., G. Chandler and E.R. Blood
USA. 1993

Ref.no: 4067 Potamogeton perfoliatus
Effects of Cu, Pb and Zn on two Potamogeton species grown under field conditions
Vegetatio
Greger, M. and L. Kautsky
Sweden. 1991

Ref.no: 4068 Potamogeton pectinatus
Effects of Cu, Pb and Zn on two Potamogeton species grown under field conditions
Vegetatio
Greger, M. and L. Kautsky
Sweden. 1991

Ref.no: 4069 Potamogeton perfoliatus
Effects of Cu, Pb and Zn on two Potamogeton  species grown under field conditions.
Vegetatio
Greger, M. and L. Kautsky
Sweden. 1991

Ref.no: 4070 Panagrellus redivivus
Assessing toxicity of Lake Diefenbaker (Saskatchewan, Canada) sediments using algal and nematode
bioassays.
Hydrobiologia
Gregor, D.J. and M. Munawar
Canada. 1989

Ref.no: 4071 Algae - Phytoplankton
Assessing toxicity of Lake Diefenbaker (Saskatchewan, Canada) sediments using algal and nematode
bioassays.
Hydrobiologia
Gregor, D.J. and M. Munawar
Canada. 1989

Ref.no: 4072 Algae - Concentrated mixed algal
Assessing toxicity of Lake Diefenbaker (Saskatchewan, Canada) sediments using algal and nematode
bioassays.
Hydrobiologia
Gregor, D.J. and M. Munawar
Canada. 1989
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Ref.no: 4073 Bacteria - Salmonella typhimurium
Characterization of genotoxic components in sediments by mass spectrometric techniques combined with
Salmonella/Microsome Test
Arch. Environ. Contam. Toxicol.
Grifoll, M., A.M. Solanas and J.M.Bayon
Spain

Ref.no: 4074 Echinocardium cordatum
The effect of lead concentrate from the coaster Nordfrakt on the sediment burrowing heart urchin
Echinocardium cordatum.
Report IMW-TNO R 93/067
Hanstveit, A.O., C. Degeling, P. Roza and C.T. Bowmer
The Netherlands. 1993

Ref.no: 4075 Chironomus riparius
Protocol for the prolonged toxicity testing of Trifluarin (480g/l  EC)  to the sediment dwelling larvae of
Chironomus riparius.
BBA/IVA ad hoc Working Group “Sediment Toxicity Tests”, pp1-3.
Heimbach, F.
Germany. 1992

Ref.no: 4076 Chironomus anthracinus
Behavioural responses to changing oxygen concentrations of deposit feeding chironomid larvae (Diptera)
of littoral and profundal habitats.
Arch. Hydrobiol.
Heinis, F and T. Crommentuijn
The Netherlands. 1992

Ref.no: 4077
Use of protozoan communities to assess the ecotoxicological hazard of contaminated sediments.
Toxicity Assess: Internat. J.
Henebry, M.S. and P.E. Ross
USA. 1989

Ref.no: 4078 Bacteria - Photobacterium
Physical and chemical parameters of sediment extraction and fractionation that  influence toxicity as
evaluated by Microtox.
Environ. Toxicol. Chem.
Ho, K.T.Y. and J.G. Quinn
USA. 1993

Ref.no: 4079 Bacteria - Photobacterium
Bioassay-directed fractionation of organic contaminants in estuarine sediment using the new mutagenic
bioassay,  Mutatox.
Environ. Toxicol. Chem.
Ho, K.T.Y. and J.G. Quinn
USA. 1993

Ref.no: 4080 Daphnia magna
Development of ecotoxicological test systems to assess contaminated sediments.
Joint report no. 1: Acute and (sub)chronic tests with the model compound chlorpyrifos.
Reports IMW-R 93/111; RIVM-719102022; RIZA-93.090X
Hooftman, R.N., K van de Guchte and C.J. Roghair
The Netherlands. 1993
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Ref.no: 4081 Chironomus riparius
Development of ecotoxicological test systems to assess contaminated sediments.
Joint report no. 1: Acute and (sub)chronic tests with the model compound chlorpyrifos.
IMW-R 93/111; RIVM-719102022; RIZA-93.090X
Hooftman, R.N., K van de Guchte and C.J. Roghair
The Netherlands. 1993

Ref.no: 4082 Daphnia magna
Development of ecotoxicological test systems to assess contaminated sediments.
Joint report no. 1: Acute and (sub)chronic tests with the model compound chlorpyrifos.
IMW-R 93/111; RIVM-719102022; RIZA-93.090X
Hooftman, R.N., K van de Guchte and C.J. Roghair
The Netherlands. 1993

Ref.no: 4083 Chironomus riparius
Development of ecotoxicological test systems to assess contaminated sediments.
Joint report no. 1: Acute and (sub)chronic tests with the model compound chlorpyrifos.
IMW-R 93/111; RIVM-719102022; RIZA-93.090X
Hooftman, R.N., K van de Guchte and C.J. Roghair
The Netherlands. 1993

Ref.no: 4084 Chironomus riparius
Development of ecotoxicological test systems to assess contaminated sediments.
Joint report no. 1: Acute and (sub)chronic tests with the model compound chlorpyrifos.
IMW-R 93/111; RIVM-719102022; RIZA-93.090X
Hooftman, R.N., K van de Guchte and C.J. Roghair
The Netherlands. 1993

Ref.no: 4085 Bathyporeia sarsi
Bathyporeia sarsi  (Amphipoda, Crustacea)
Sediment bioassay.
Report Parcom Ring Test 1991
Hurk, P  van den
The Netherlands. 1990

Ref.no: 4086 Monhystera disjuncta
Effects of pollutants on the life-history parameters of the marine nematode Monhystera disjuncta.
ICES J. Mar. Sci.
Vranken, G., R. Vanderhaeghen and C. Heip
Belgium and The Netherlands. 1991

Ref.no: 4087 Monhystera disjuncta
Efects of pollutants on the life-history parameters of the marine nematode Monhystera disjuncta.
ICES J. Mar. Sci.
Vranken, G., R. Vanderhaeghen and C. Heip
Belgium and The Netherlands. 1991

Ref.no: 4088 Bacteria - Photobacterium
Comparison  of sediment extract Microtox Toxicity with semi-volatile organic priority pollutant
concentrations.
Arch. Environ. Contam. Toxicol.
Jacobs, M.W., J.A. Coates,  J.J. Delfino, G. Bitton, W.M. Davis and K.L. Garcia
USA. 1993
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Ref.no: 4089 Lemna minor
Duckweed Lemna minor  as a tool for testing toxicity of coal residues and polluted sediments.
Arch. Environ. Contam. Toxicol.
Jenner, H. A. and P.M. Janssen-Mommen
The Netherlands. 1993

Ref.no: 4090 Nereis (Neanthes) arenaceodentata
A sublethal sediment toxicity test using juvenile Neanthes sp. (Polychaeta: Nereidae)
Aquatic Toxicology and Hazard Assessment: Fourteenth volume, ASTM STP 1124, M.A. Mayes and
M.G. Barron, Eds., American Society for Testing Materials, Philadelphia,  pp280-293.
Johns, D.M., R.A. Pastorok and T.C. Ginn
USA. 1991

Ref.no: 4091 Bacteria - Photobacterium
Potential genotoxicity of sediments from the great lakes
Environ. Toxicol. Water Qual.
Johnson, B.T.
USA. 1992

Ref.no: 4092 Stylodrilus heringianus
Population-specific toxicity responses by the freshwater oligochaete Stylodrilus heringianus, in natural
lake Michigan sediments.
Environ. Toxicol. Chem.
Keilty, T.J., and P.F. Landrum
USA. 1990

Ref.no: 4093 Stylodrilus heringianus
Short-term lethality and sediment avoidance assays with endrin-contaminated sediment and two
oligochaetes from Lake Michigan.
Arch. Environ. Contam. Toxicol.
Keilty, T.J.,D.S.  White  and P.F. Landrum
USA. 1988

Ref.no: 4094 Limnodrilus hoffmeisteri
Short-term lethality and sediment avoidance assays with endrin-contaminated sediment and two
oligochaetes from Lake Michigan.
Arch. Environ. Contam. Toxicol.
Keilty, T.J., D.S.  White and P.F. Landrum
USA. 1988

Ref.no: 4095Limnodrilus hoffmeisteri and Stylodrilus heringianus
Short-term lethality and sediment avoidance assays with endrin-contaminated sediment and two
oligochaetes from Lake Michigan.
Arch. Environ. Contam. Toxicol.
Keilty, T.J., D.S. White and P.F. Landrum
USA. 1988

Ref.no: 4096 Chironomus decorus
Chronic toxicity of copper to a partial life cycle of the midge,  Chironomus decorus.
Arch. Environ. Contam. Toxicol.
Kosalwat, P and A.W. Knight
USA. 1987
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Ref.no: 4097 Chironomus decorus
Chronic toxicity of copper to a partial life cycle of the midge,  Chironomus decorus.
Arch. Environ. Contam. Toxicol.
Kosalwat, P and A.W. Knight
USA. 1987

Ref.no: 4098 Chironomus decorus
Chronic toxicity of copper to a partial life cycle of the midge,  Chironomus decorus.
Arch. Environ. Contam. Toxicol.
Kosalwat, P and A.W. Knight
USA. 1987

Ref.no: 4099 Bacteria - Escherichia coli
Evaluation of toxi-Chromotest direct sediment toxicity testing procedure and Microtox solid-phase testing
procedure.
Bull. Environ. Contam. Toxicol.
Kwan,  K.K. and B.J. Dutka
Canada. 1992

Ref.no: 4100 Bacteria - Phytobacterium
Evaluation of toxi-Chromotest direct sediment toxicity testing procedure and Microtox solid-phase testing
procedure.
Bull. Environ. Contam. Toxicol.
Kwan,  K.K. and B.J. Dutka
Canada. 1992

Ref.no: 4101 Algae - Chlorophyta - Selenastrum
Action of sediments in the river Seine (Paris area) on the short term development of cultures  in the micro-
alga Selenastrum capricornatum.
Revue des Sciences de l’ eau
Lacaze, J.C., A., Chesterikoff. and B. Garban
France. 1989

Ref.no: 4102 Tigriopus brevicornis
Evaluation of the degree of pollution of marine sediments by means of two sublethal tests applied on the
copepod Tigriopus brevicornis . Effects on larval production and the consumption of algae. (In French).
Revue des Sciences de l’ eau
Lacaze, J.C. and F. Paquet
France. 1989

Ref.no: 4103 Tigriopus brevicornis
Evaluation of the degree of pollution of marine sediments by means of two sublethal tests applied on the
copepod Tigriopus brevicornis . Effects on larval production and the consumption of algae. (In French).
Revue des Sciences de l’ eau
Lacaze, J.C. and F. Paquet
France. 1989

Ref.no: 4104 Diporeia sp (previously named Pontoporeia hoyi)
Toxicokinetics and toxicity of a mixture of sediment-associaed polycyclic aromatic hydrocarbons to the
amphipod Diporeia  sp.
Environ. Toxicol. Chem.
Landrum, P.F., B.J. Eadie and W.R. Faust
USA. 1991
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Ref.no: 4105 Diporeia sp (previously named Pontoporeia hoyi)
Bioavailability and toxicity of a mixture of sediment -associated chlorinated hydrocarbons to the amphipod
Pontoporeia hoyi.
Aquatic Toxicology and Hazard Assessment: 12 th volume, ASTM STP 1027, U.M. Cowgill and L.R.
Williams, Eds., American Society for Testing and Materials,  Philadelphia, pp. 315-329
Landrum, P.F., W.R.  Faust and B.J. Eadie
USA. 1989

Ref.no: 4106 Daphnia magna
Method for the preliminary assessment of aquatic contamination sites using sediment extract toxicity tests.
Bull. Environ Contam. Toxicol.
Larson, J.L
USA. 1989

Ref.no: 4107 Pimephales promelas
A method of assessing the toxicity of contaminated sediments
Aquatic Toxicology and Hazard Assessment: Seventh Symposium. ASTM STP 854, R.D. Cardwell,
R.Purdy and R.C. Bahner, Eds., American Society for Testing Materials, Philadelphia.
LeBlanc, G.A. and D.C. Surprenant
USA. 1985

Ref.no: 4108 Paratanytarsus parthenogeneticus
A method of assessing the toxicity of contaminated sediments
Aquatic Toxicology and Hazard Assessment: Seventh Symposium. ASTM STP 854, R.D. Cardwell,
R.Purdy and R.C. Bahner, Eds., American Society for Testing Materials, Philadelphia.
LeBlanc, G.A. and D.C. Surprenant
USA.

Ref.no: 4109 Daphnia magna
A method of assessing the toxicity of contaminated sediments
Aquatic Toxicology and Hazard Assessment: Seventh Symposium. ASTM STP 854, R.D. Cardwell,
R.Purdy and R.C. Bahner, Eds., American Society for Testing Materials, Philadelphia.
LeBlanc, G.A. and D.C. Surprenant
USA. 1985

Ref.no: 4110 Various species
Appropriate uses of marine and estuarine sediment bioassays.
Handbook of Ecotoxicology. Volume one.Ed. Peter Calow. Blackwell Scientific Publications
Luoma, S.N. and K.T. Ho
USA. 1993

Ref.no: 4111 Chironomus riparius
Methode beschrijvingen voor de beoordeling van verontreinigde waterbodems volgens de TRIADE
benadering.
Nota RIZA nr 03.027
Maas, J.L., C. van de Guchte and F.C.M. Kerlkum
The Netherlands. 1993

Ref.no: 4112 Daphnia magna
Methode beschrijvingen voor de beoordeling van verontreinigde waterbodems volgens de TRIADE
benadering.
Notanr. 93.027 RIZA, Lelystad, The Netherlands
Maas, J.L., C. van de Guchte and F.C.M. Kerlkum
The Netherlands. 1993
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Ref.no: 4113 Bacteria - Phytobacterium
Methode beschrijvingen voor de beoordeling van verontreinigde waterbodems volgens de TRIADE
benadering.
Notanr. 93.027 RIZA, Lelystad, The Netherlands
Maas, J.L., C. van de Guchte and F.C.M. Kerlkum
The Netherlands. 1993

Ref.no: 4114 Cancer anthonyi
Acute toxicities of eleven metals to early life-history stages of the yellow crab Cancer anthonyi.
Mar. Biol.
Macdonald, J.M., J.D. Shields and R.K. Zimmer-Faust
USA. 1988

Ref.no: 4115 Cancer anthonyi
Acute toxicities of eleven metals to early life-history stages of the yellow crab Cancer anthonyi.
Mar. Biol.
Macdonald, J.M., J.D. Shields and R.K. Zimmer-Faust
USA. 1988

Ref.no: 4116 Hexagenia limbata
Effects of Hexagenia on daphnia response in sediment toxicity tests.
Environ. Toxicol. Chem.
Malueg, K.W.,  G.S. Schuytema, J.H. Gakstatter and D.F. Krawczyk
USA. 1983

Ref.no: 4117 Leptocheirus plumulosus
Assessing sublethal levels of sediment contamination using the estuarine amphipod Leptocheirus
plumulosus.
Environ. Toxicol. Chem.
McGee, B.L., C.E. Schlekat and E. Reinharz
USA. 1993

Ref.no: 4118 Leptocheirus plumulosus
Assessing sublethal levels of sediment contamination using the estuarine amphipod Leptocheirus
plumulosus.
Environ. Toxicol. Chem.
McGee, B.L., C.E. Schlekat and E. Reinharz
USA. 1993

Ref.no: 4119 Leptocheirus plumulosus
Assessing sublethal levels of sediment contamination using the estuarine amphipod Leptocheirus
plumulosus.
Environ. Toxicol. Chem.
McGee, B.L., C.E. Schlekat and E. Reinharz
USA. 1993

Ref.no: 4120 Thymallus articus
Responses of arctic grayling (Thymallus arcticus) to acute and prolonged exposure to Yukon placer mining
sediment.
Can J. Fish Aquat. Sci
McLeay, D. J., I.K.Birtwell, G,F. Hartman and G.L. Ennis
Canada. 1987
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Ref.no: 4121 Thymallus articus
Responses of arctic grayling (Thymallus arcticus) to acute and prolonged exposure to Yukon placer mining
sediment.
Can J. Fish Aquat. Sci
McLeay, D. J., I.K .Birtwell, G.F. Hartman and G.L. Ennis
Canada. 1987

Ref.no: 4122 Tubificid sp.
Avoidance of sublethal doses of copper and zinc by tubicid oligochaetes.
J.Great Lakes Res.
McMurtry, M.J.
Canada. 1984

Ref.no: 4123 Dendraster excentricus
An analysis of the relationship between a sand-dollar embryo elutriate assay and sediment contaminants
from stations in an urban embayment of Puget Sound, Washington.
Mar. Environ. Res.
Meador, J.P., B.D. Boss, B.D, P.A. Dinnel and S.J. Picquele
USA. 1990

Ref.no: 4124 Tubifex tubifex
Biological characterization of sediments by standardized tubificid bioassays.
Hydrobiologia
Milbrink, G.
Sweden. 1987

Ref.no: 4125 V79  lung fibroblasts
Genotoxic effects of complex marine sediment extracts on V79 Chinese Hamster Lung Fibroblasts.
Environ. Toxicol. Chem.
Mueller, C., S. Anderson and G. Pesch
USA. 1991

Ref.no: 4126 Algae - ultraplankton
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F., Munawar
Canada. 1987

Ref.no: 4127 Algae - Ankistrodesmus braunii
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F. Munawar
Canada. 1987

Ref.no: 4128 Algae - Chlorella vulgaris
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F. Munawar
Canada. 1987
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Ref.no: 4129 Algae - Ankistrodesmus braunii
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F. Munawar
Canada. 1987

Ref.no: 4130 Algae - Phytoplankton
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F. Munawar
Canada. 1987

Ref.no: 4131 Algae - ultra - and microplankton
Phytoplankton bioassays for evaluating toxicity in situ  sediment contaminants.
Hydrobiologia
Munawar, M. and I.F. Munawar
Canada. 1987

Ref.no: 4132 Algae - ultraplankton and micro-net
Toxicity of Detroit river sediment-bound contaminants to ultraplankton.
J. Great Lakes Res.
Munawar, M., R.L. Thomas, W. Norwood, and A. Mudroch
Canada. 1985

Ref.no: 4133 Chironomus riparius
Guide to the preparation of artificial sediment for use in tests with Chironomus riparius .
Guideline of the Department of Plant and Animal Sciences, University of Sheffield.
Naylor, C.
U.K.  19??

Ref.no: 4134 Chironomus riparius
Guide to the 10 day growth test using Chironomus riparius  in a flow through toxicant delivery system.
Guideline of the Department of Plant andAnimal Sciences, University of Sheffield, pp 1-2
Naylor, C.
U.K. . 19??

Ref.no: 4135 Daphnia magna
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, J.W. Malueg, G.S. Schuytema and D.F.  Krawczyk
USA. 1984

Ref.no: 4136 Daphnia magna
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H.  Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4137 Hyalella azteca
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F.
USA. 1984
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Ref.no: 4138 Daphnia magna
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J..H. Gakstatter, k.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4139 Daphnia magna
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4140 Chironomus tentans
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4141 Gammarus lacustris
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4142 Chironomus tentans
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4143 Hyalella azteca
Biological methods for determining toxicity of contaminated freshwater sediments to invertebrates.
Environ. Toxicol. Chem.
Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, K.W. Malueg, G.S. Schuytema and D.F. Krawczyk
USA. 1984

Ref.no: 4144 Grandidierella japonica
Short- and long-term sediment toxicity test methods with the amphipod Grandidierella japonica.
Environ. Toxicol. Chem.
Nipper, M.G., D.J. Greenstein and S.M. Bay
USA. 1989

Ref.no: 4145 Grandidierella japonica
Short- and long-term sediment toxicity test methods with the amphipod  Grandidierella japonica.
Environ. Toxicol. Chem.
Nipper, M.G., D.J. Greenstein and S.M. Bay
USA. 1989

Ref.no: 4146 Polychaete sp.
Responses of polychaetes to cadmium-contaminated sediment: Comparison of uptake and behavior.
Environ. Toxicol. Chem.
Olla, B.L., V.B. Estelle, R.C. Schwartz, G. Braun and A.L.Studholme
USA. 1988
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Ref.no: 4147 Various species
Report of the OECD workshop on effects assessment of chemicals in sediment
Environmental Monograph No. 60
Organisation for Economic Co-operation and Development
OECD. 1992

Ref.no: 4148 D. magna and  C.tentans
Evaluation of the effects of storage time on the toxicity of sediments.
Chemosphere
Othoudt, R.A., J.P. Giesy, K.R. Grzyb, D.A. Verbrugge, R.A. Hoke, J.B. Drake and D.Anderson
USA. 1991

Ref.no: 4149 Paracentrotus lividus
Effects on sea urchin fertilization and embryogenesis of water  and sediment from two rivers in Campania
Italy.
Arch. Environ. Contam. Toxicol.
Pagano, G., Anselmi, B. Dinnel, P.A. Esposito, A. Guida,  M., Iaccarino, M., Melluso, M. Pascale and
N.M. Trieff
Italy and USA. 1993

Ref.no: 4150 Paracentrotus lividus
Effects on sea urchin fertilization and embryogenesis of water  and sediment from two rivers in Campania,
Italy.
Arch. Environ. Contam. Toxicol.
Pagano, G.,  B. Anselmi, P.A.  Dinnel,  A. Esposito, M.  Guida,  M. Iaccarino, G. Melluso, M. Pascale and
N.M. Trieff
Italy and USA. 1993

Ref.no: 4151 Sphaerechinus granularis
Effects on sea urchin fertilization and embryogenesis of water  and sediment from two rivers in Campania,
Italy.
Arch. Environ. Contam. Toxicol.
Pagano, G.,  B. Anselmi, P.A.  Dinnel,  A., Esposito,  M. Guida,   M. Iaccarino, M., Melluso, M. Pascale
and N.M. Trieff.
Italy and USA. 1993

Ref.no: 4152 Chironomus riparius
Effects and fate of cadmium during toxicity tests with Chironomus riparius -  the influence of food and
artificial sediment.
Arch. Environ. Contam. Toxicol.
Pascoe, D., A.F. Brown, B.M.J. Evans and C. McKavangh
U.K. . 1990

Ref.no: 4153 Pseudopleuronectes americanus
What is a safe level of poycyclic aromatic hydrocarbons for fish: subchronic toxicity study on winter
flounder  (Pseudopleuronectes americanus)
Can. J. Fish. Aquat. Sci.
Payne, J.F.,  J. Kineniuk,  L.L. Fancey, U.  Williams, G.L.  Fletcher, A. Rahimtul  and B. Fowler
Canada. 1988
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Ref.no: 4154 Nereis (Neanthes) arenaceodentata
Neanthes arenaceodentatai a cytogenic model for marine genetic toxicology.
Aquat. Toxicol.
Pesch, G.P., C.E. Pesch and A. Russel Malcolm
USA. 1981

Ref.no: 4155 Corbicula fluminea
Sediment toxicity of the Anacostia River Estuary, Washington, DC
Bull. Environ. Contam. Toxicol.
Phelps, H.L.
USA. 1993

Ref.no: 4156 Crassostrea gigas
Estuarine sediment bioassay with oyster pediveliger larvae (Crassostrea gigas).
Bull. Environ. Contam. Toxicol.
Phelps, H.L. and K.A. Warner
USA. 1990

Ref.no: 4157 Lumbriculus variegatus
Use of the aquatic oligochaete Lumbricus variegatus  for assessing the toxicity and bioaccumulation of
sediment-associated contaminants.
Environ.Toxicol. Chem.
Phipps, G.L., G. Ankley, D.A. Benoit and V.R. Mattson
USA. 1993

Ref.no: 4158Chironomus riparius
Bioavailability of sediment-sorbed and aqueous surfactants to Chironomus riparius (midge).
Environ. Toxicol. Chem.
Pittinger, C.A.,  D.M. Woltering and J.A. Masters
USA. 1989

Ref.no: 4159 Hexagenia limbata
A 96-hour sediment bioassay of Duluth and Superior harbor basins (Minnesota)  using Hexagenia limbata,
Asellus communis, Daphnia magna and Pimephales promelas.
Bull. Environ. Contam. Toxicol.
Prater, B.L. and M.A. Anderson
USA. 1977

Ref.no: 4160 Various species
Freshwater sediments
Handbook of Ecotoxicology. Volume one. Ed. Peter Calow. Blackwell Scientific Publications
Reynoldson, T.B. and K.E. Day
1993

Ref.no: 4161 Tubifex tubifex
A sediment bioassay using the tubificid oligochaete worm  Tubifex tubifex.
Environ. Toxicol.  Chem.
Reynoldson, T.B., S.P. Thompson and L. Bamsey
Canada. 1991
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Ref.no: 4162 Leistomus xanthurus
Acute toxicity of PAH contaminated sediments to the estuarine fish, Leistomus xanthurus.
Bull. Environ. Contam. Toxicol.
Roberts, M.H., W.J. Hargis, C.J.  Strobel and P.F. De Lisle
USA. 1989

Ref.no: 4163 Branchiura sowerbyi
Ontwikkeling van sedimenttoxiciteits-toetsen;
III: Een voorlopige kweekmethode voor en toxiciteitstoets met de oligchaete worm Branchiura sowerbyi.
Report RIVM 719102 013
Roghair, C.J. and M.A.H. Wolters
The Netherlands. 1993

Ref.no: 4164 Crassostrea virginica
Effects of laboratory exposure to sediments contaminated with polycyclic aromatic hydrocarbons on the
hemocytes of the American oyster Crassostrea virginica.
Mar. Environ. Res.
Sami, S., M. Faisal  and R.J. Huggett
USA. 1993

Ref.no: 4165 Ceriodaphnia dubia
In situ and laboratory sediment toxicity testing with Ceriodaphnia dubia.
Environ. Toxicol. Chem.
Sasson-Brickson, G. and G.A. Burton
USA. 1991

Ref.no: 4166 Bacteria Phytobacterium
Use of a bacterial bioluminescence assay to assess toxicity of contaminated marine sediments.
Can. J. Fish. Aquat. Sci.
Schiewe, M.H., E.G. Hawk, D.I.  Actor  and M.M. Krahn
USA. 1985

Ref.no: 4167 Leptocheirus plumulosus
Testing sediment toxicity in Chesapeake bay with the amphipod Leptocheirus plumulosus: An evaluation.
Environ. Toxicol. Chem.
Schlekat, C.E., B.L. McGee and E. Reinhaez
USA. 1992

Ref.no: 4168 Leptocheirus plumulosus
Testing sediment toxicity in Chesapeake bay with the amphipod Leptocheirus plumulosus: An evaluation.
Environ. Toxicol. Chem.
Schlekat, C.E., B.L. McGee and E. Reinhaez
USA. 1992

Ref.no: 4169 Various species
A sediment suspension system for bioassays with small aquatic organisms.
Hydrobiologia
Schmidt-Dallmier,, M.J. , G.J. Archison, M.T. Steingraeber and B.C. Knights
USA. 1992
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Ref.no: 4170 Ceriodaphnia dubia
The behavior and identification of toxic metals in complex environmental mixtures: Examples from
effluent and sediment pore water toxicity identification evaluations.
Arch. Environ. Contam. Toxicol.
Schubauer-Berigan, M.K., J.R. Amato, G.T. Ankley, S.E. Baker, L.P. Burkhard, J.R. Dierkes, J.J. Jenson,
M.T. Lukasewycz and T.J. Norberg-King
USA. 1993

Ref.no: 4171 Daphnia magna
Toxicity of cadmium in water and sediment slurries to  Daphnia magna.
Environ. Toxicol. Chem.
Schuytema, G.S., P.O. Nelson, K.W. Malueg, A,V, Nebeker, D.F. Krawczyk, A.k. Ratcliff and J.H.
Gakstatter
USA. 1984

Ref.no: 4172 Ampelisca abdita
The effects of contaminated dredged material on laboratory populations of the tubicolous amphipod
Ampelisca abdita.
Aquatic Toxicology and Hazard Assessment: 12th volume , ASTM  STP 1027, U.M. Cowgill and L.R.
Williams, Eds., American Society for Testing and Materials.
Scott, K.J. and M.S. Redmond
USA. 1989

Ref.no: 4173 Various species
Freshwater benthic toxicity tests
Sediment toxicity assesment, edited by G. Allen Burton. Lewis publishers, INC, Chelsea, USA.
Burton, G.A.,  M.K. Nelson and C.G. Ingersoll
USA. 1992

Ref.no: 4174 Ampelisca abdita
The effects of contaminated dredged material on laboratory populations of the tubicolous amphipod
Ampelisca abdita.
Aquatic Toxicology and Hazard Assesment: 12th volume , ASTM STP 1027, U.M. Cowgill and L/R.
Williams, Eds., American Society for Testing and Materials,  Philadelphia.
Scott, K.J. and M.S. Redmond.
USA. 1989

Ref.no: 4175 Various species
Assessment of sediment toxicity to marine benthos.
Sediment toxicity assessment by G.A, Burton, Lewis publishers, INC, Chelsea, USA.
Lamberson, J.O., T.H. DeWitt and R.C. Schwartz
USA. 1992

Ref.no: 4176 Opsanus tau
Altered phagocytic activity of macrophages in oyster toadfish from a highly polluted sub-estuary.
J. Aquat. Anim. Health
Seeley, K.R. and B.A. Weeks-Perkins
USA. 1991
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Ref.no: 4177 Algae - picoplankton
Measurements of sediment toxicity of autotrophic and heterotrophic picoplankton by epifluoresence
microscopy.
Hydrobiologia
Severn,  S.R.T., M. Munawar and C.I. Mayfield
Canada. 1989

Ref.no: 4178 Pimephales promelas
Laboratory and in situ sediment toxicity evaluations in ealy life stages of Pimephales promelas.
Thesis submitted for the degree of Master of Science, Wright State University.
Skalski J.
USA. 1991

Ref.no: 4179 Pristina leidyi
An evaluation of a naidid oligochaete as a toxicity test organism.
Environ.Toxicol. Chem.
Smith, D.P., J.H. Kennedy and K.L. Dickson
USA. 1991

Ref.no: 4180 Daphnia magna
Effect of sediment spatial variance and collection method on cladoceran toxicity and indigenous microbial
activity determinations.
Environ. Toxicol. Chem.
Stemmer, B.L., Burton, G.A. and G. Sasson-Brickson
USA. 1990

Ref.no: 4181 Daphnia magna
Effect of sediment test variables on selenium toxicity to Daphnia magna.
Environ. Toxicol. Chem.
Stemmer, B.L., G.A. Burton Jr and S. Leibfritz-Frederick
USA. 1990

Ref.no: 4182 Amphiascus tenuiremis
Reproductive output of a meiobenthic copepod exposed to sediment-associated fenvarelate.
Arch. Environ. Contam. Toxicol.
Strawbridge, S.,  B.C. Coull  and G.T.  Chandler
USA. 1992

Ref.no: 4183 Abra alba
Test protocol for  Alba alba  ring test.
Protocol Parcom Ring Test 1993
Stromgren, T.
Norway. 1993

Ref.no: 4184 Abra alba
The effect of hydrocarbons and drilling fluids on the fecal pellet production of the deposit feeder Abra
alba.
Aquat. Toxicol.
Stromgren, T, M.V. Nielsen and L.O. Reiersen
Norway. 1993
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Ref.no: 4185 Corophium spinicorne
Toxicity of fluoranthene in sediment to marine amphipods: a test of the equilibration partioning approach
to sediment quality criteria.
Environ. Toxicol. Chem.
Swartz, R.C., D.W. Schults, T.H. Dewitt, G.R., Ditsworth and J.O. Lamberson
USA. 1990

Ref.no: 4186 Rhepoxynius abronius
Phoxocephalid amphipod bioassay for marine sediment toxicity.
Aquatic Toxicology and Hazard Assesment: Seventh Symposium, ASTM STP 854, R.D. Carwel,  R.
Purdy and R.C. Bahner. Eds., American Society for Testing and Materials,  Philadelphia, pp. 284-307.
Swartz, R.C.,  W.A. DeBen,  J.K.P. Jones, J.O.  Lamberson and  F.A. Cole.
USA. 1985

Ref.no: 4187 Nereis virens
Nereis virens sediment bioassay protocol.
Protocol Parcom Ring Test 1993
Thain, J.England
U.K. . 1993

Ref.no: 4188 Arenicola marina
A sediment bioassay using the polychaet Arenicola marina.
Protocol Parcom Ring Test 1993
Thain, J., S. Bilfield
U.K. . 1993

Ref.no: 4189 Lytechinus pictus
Chronic effects of contaminated sediments on the urchin Lytechinus pictus.
Environ. Toxicol. Chem.
Thompson, B.E., S.M., Bay., J.W.  Anderson, J.D. Laughlin, D.J. Greenstein and D.T. Tsukada
USA. 1989

Ref.no: 4190 Lytechinus pictus
Sublethal effects of hydrogen sulfide in sediments on the urchin Lytechinus pictus.
Mar. Environ. Res.
Thompson, B.E., S. Bay,  D. Greenstein and J. Laughlin
USA. 1991

Ref.no: 4191 Chironomus attenuatus
The effects of pH, phenol and sodium chloride on survival and caloric, lipid, and nitrogen content of a
laboratory population of Chironomus attenuatusI.
Hydrobiologia
Thornton, K. and j. Wilhm
USA. 1974

Ref.no: 4192 Bacteria - Photobacterium
Relationships between Microtox test results, extraction methods, and physical and chemical compositions
of  marine sediment samples.
Tox. Assess.: An Internat. Journal
True, C.J. and A.A. Heyward
USA. 1990
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Ref.no: 4193 Algae - Chrysophyta
Toxicity of zinc smelter wastes to some marine diatoms.
Indian J. Mar. Sciences
Umamaheswara Rao, M. and V. Mohanchand
India. 1990

Ref.no: 4194 Algae - Chrysophyta - Melosira
Toxicity of zinc smelter wastes to some marine diatoms.
Indian J. Mar. Sciences
Umamaheswara Rao, M. and V. Mohanchand
India. 1990

Ref.no: 4195 Algae - Stephanodiscus sp.
Toxicity of zinc smelter wastes to some marine diatoms.
Indian J. Mar. Sciences
Umamaheswara Rao, M. and V. Mohanchand
India. 1990

Ref.no: 4196 Algae - Navicula longa
Toxicity of zinc smelter wastes to some marine diatoms
Indian J. Mar. Sciences
Umamaheswara Rao, M. and V. Mohanchand
India. 1990

Ref.no: 4197 Bacteria - Archaebacteria
Toxic effects of pollutants on methane  production in sediments of the river Rhine.
Bull. Environ. Contam. Toxicol.
Vlaardingen van P.L. and P. van Beelen
The Netherlands. 1992

Ref.no: 4198 Corophium sp.
A sediment bioassay using  an amphipod Corophium  sp.
Protocol Parcom Ring Test 1993
McMinn, W, J. Thain, P van den Hurk and B. Roddie
U.K. and The Netherlands. 1993

Ref.no: 4199 Anodonta imbicilis
Juvenile freshwater mussels as a laboratory test species for evaluating environmental toxicity.
“Handout” for presentation/distribution at ASTM E 47.03 sub committee meeting,  San Fransisco, april
1990.
Wade, D.C.
USA. 1990

Ref.no: 4200 Scophthalmus maximus
Scophthalmus maximus  (pisces).
Acute toxicity.
Report Parcom Ring Test 1991
Whale, G.F.,  F.M. Fairurst and V. Bashford
U.K. 1991
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Ref.no: 4201 Scophthalmus maximus
Scophthalmus maximus (pisces).
Acute toxicity).
Report Parcom Ring Test 1991
Whale, G.F.,  F.M. Fairurst and V. Bashford
U.K. 1991

Ref.no: 4202 Stylodrilus heringianus
Burrowing avoidance assays of contaminated Detroit river sediments, using the freshwater oligochaete
Stylodrilus heringianus  (Lumbriculidae)
Arch. Environ. Contam. Toxicol.
White, S.D., T.J. Keilty
USA. 1988

Ref.no: 4203 Tubificid sp.
Bulk sediment bioassays with five species of fresh-water oligochaetes. All species can be bred in the
laboratory. T. tubifex  is the preferred organism, because of the ease of handling, the rapid development
and high reproduction. Reproduction was the mos
Water, Air and Soil Pollut.
Wiederholm, A., G. Milbrink
Sweden. 1987

Ref.no: 4204 Chironomus riparius
Effect of cadmium on oviposition and egg viability in Chironomus riparius
Bull. Environ. Contam. Toxicol.
Williams, K.A.,  D.W.J. Green, D. Pascoe and D.E. Gower
USA. 1987

Ref.no: 4205 Chironomus riparius
The acute toxiciy of cadmium to different larval stages of Chironomus riparius (Diptera: Chironomidae)
and its ecological sgnificance for pollution regulation.
Oecologia (Berlin)
Williams, K.A.,  D.W.J. Green, D. Pascoe and D.E. Gower
U.K. . 1986

Ref.no: 4206 Crassostrea gigas
A comparative evaluation of marine sediment toxicity using bacterial luminescence,  oyster embryo and
amphipod sediment bioassays.
Mar. Environ. Res.
Williams, L.G., P.M. Chapman and T.C. Ginn
Canada. 1986

Ref.no: 4207 Bacteria - Phytobacterium
A comparative evaluation of marine sediment toxicity using bacterial luminescence,  oyster embryo and
amphipod sediment bioassays.
Mar. Environ. Res.
Williams, L.G., P.M. Chapman and T.C. Ginn
Canada. 1986

Ref.no: 4208 Corophium insidiosum
A new method for testing chronic oil pollution by means of amphipods.
Proceedings of the 12th Baltic marine Biologists Symposium
Bjornestad, E. and K. Jensen
Denmark
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Ref.no: 4209 Microdeutopus gryllotalpa
A new method for testing chronic oil pollution by means of amphipods.
Proceedings of the 12th Baltic marine Biologists Symposium
Bjornestad, E. and K. Jensen
Denmark.

Ref.no: 4210 Various species
Evaluation of dredged material proposed for ocean disposal
Testing manual
EPA
USA. 1991

Ref.no: 4211 Various species
Standard Guide for collection, storage , characterization and manipulation of sediments for toxicicology
testing.
ASTM  Guideline E 1391-90
ASTM
USA. 1991

Ref.no: 4212 Various species
Standard Guide for collection, storage , characterization and manipulation of sediments for toxicicology
testing.
ASTM  Guideline E 1391-90
ASTM
USA. 1991

Ref.no: 4213 Human lymohoblasts
Determination of mutagenicity in sediments of the Aberjona Watershed using human lymphoblast and
Salmonella typhimurium  mutation assays.
Environ. Sci. Technol.
Durant, J.L., H.F. Hemond and W.G. Thilly
USA. 1992

Ref.no: 4214 Glyptotendipes pallens
Short-term effects of cadmium on the filter feeding chironomid larva Glyptodentipes pallens  (Meigen)
(Diptera).
Aquat. Toxicol.
Heinis, F. K. Timmermans and W.R. Swain
The Netherlands. 1990

Ref.no: 4216 Various species
Biologische effect parameters als indicatoren voor verontreinigde waterbodems
Report 90/1568.09/2K
Keulen, A. van, J.F. de Kreuk and L.R.M. de Poorter

Ref.no: 4217 Various species
Biologische effect parameters als indicatoren voor verontreinigde waterbodems
Report 90/1568.09/2K
Keulen, A. van, J.F. de Kreuk and L.R.M. de Poorter



ENV/MC/CHEM(98)19/PART2

289

Ref.no: 4218 Various species
Appropriate uses of marine and estuarine sediment bioassays.
Handbook of Ecotoxicology. Volume one.Ed. Peter Calow. Blackwell Scientific Publications
Luoma, S.N. and K.T. Ho
USA. 1993

Ref.no: 4219 Various species
Freshwater sediments
Handbook of Ecotoxicology. Volume one.Ed. Peter Calow. Blackwell Scientific Publications
Reynoldson, T.B. and K.E. Day
Canada. 1993

Ref.no: 4220 Chelon labrosus
Some effects of elevated levels of chromium (III) in sediments to the mullet Chelon labrosus.
Ecotoxicol. Environ. Saf.
Walsh, A.R., J.O. Halloran, M. Gower
U.K. . 1994

Ref.no: 4221
An improved elutration technique for the bioassessment of sediment contaminants
Hydrobiologia
Daniels, S.A., M. Munawar and C.I. Mayfield
Canada. 1989

Ref.no: 4222 Corophium volutator
Development of a chronic sediment toxicity test for Corophium volutator
Report Aquasense, Amsterdam
Hurk, P. van den and A. Horan
The Netherlands. 1993

Ref.no: 4223 Mysidopsis bahia
The effects of storage temperature and time on sediment toxicity
Arch. Environ. Contam. Toxicol.
Dillon, T.M., D.W. Moore and A.S. Jarvis
USA. 1994

Ref.no: 4224 Hypomesus pretiosus
effect of contaminatred sediments on viability, length, DNA and protein content of larval surf smelt,
Hypomesus pretosius
Mar. Environ. Res.
Misitano, D.A., E. Casillas and C.R. Haley
USA. 1994

Ref.no: 4225 Echinocardium cordatum
Sediment Reworker Test
Report IMW-TNO; R 93/317
Bowmer, C.T.
The Netherlands. 1993

Ref.no: 4226 Abra alba
Sediment Reworker Test
Report IMW-TNO; R 93/317
Bowmer, C.T.
The Netherlands. 1993
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Ref.no: 4227 Corophium volutator
Sediment Reworker Test
Report IMW-TNO; R 93/317
Bowmer, C.T.
The Netherlands. 1993

Ref.no: 4228 Arenicola marina
Sediment Reworker Test
Report IMW-TNO; R 93/317
Bowmer, C.T.
The Netherlands. 1993

Ref.no: 4229 Various species
Guidance document on sediment toxicity tests and bioassays for freshwater and narne environments.
Setac document
Hill, A.R., P. Matthiessen. and f Heimbach.
The Netherlands. 1993

Ref.no: 4230 Various species
Guidance document on sediment toxicity tests and bioassays for freshwater and narne environments.
Setac document
Hill, A.R., P. Matthiessen. and f Heimbach.
The Netherlands. 1993

Ref.no: 4231 Hyalella azteca
Methods for measuring th e toxicity and bioaccumulation of sediment-associated contaminants with
freshwater invertebrates
Report EPA 600/R-94/024
EPA
Office of Research and Development, U.S. Environmental Protection Agency, Duluth.
USA. 1994

Ref.no: 4232 Mysidopsis bahia
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA

Ref.no: 4233 Mysidopsis bigelowi
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4234 Mysidopsis almyra
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994
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Ref.no: 4235 Neomysis americana
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4236 Holmesimysis costata
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4237 Peneaus sp.
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4238 Paleomenetes sp.
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4239 Tubifex tubifex
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4240 Lumbriculus variegatus
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4241 Chironomus tentans
Methods for measuring th e toxicity and bioaccumulation of sediment-associated contaminants with
freshwater invertebrates
Report EPA 600/R-94/024
EPA
Office of Research and Development, U.S. Environmental Protection Agency, Duluth.
USA. 1994

Ref.no: 4242 Eoshaustorius estuarius
Methods for assesing the toxicity of sediment associated contaminants with estuarine and marne
amphipods
Report EPA 600/R-94/025
EPA
Office of Reseaerch and development, U.S. Environmental protection Agency, Narragansett, Rhode Island
USA. 1994
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Ref.no: 4243 Rhepoxynius abronius
Methods for assesing the toxicity of sediment associated contaminants with estuarine and marne
amphipods
Report EPA 600/R-94/025
EPA
Office of Reseaerch and development, U.S. Environmental protection Agency, Narragansett, Rhode Island

Ref.no: 4244 Ampelisca abdita
Methods for assesing the toxicity of sediment associated contaminants with estuarine and marne
amphipods
Report EPA 600/R-94/025
EPA
Office of Reseaerch and development, U.S. Environmental protection Agency, Narragansett, Rhode Island

Ref.no: 4245 Leptochirus plumulosus
Methods for assesing the toxicity of sediment associated contaminants with estuarine and marne
amphipods
Report EPA 600/R-94/025
EPA
Office of Reseaerch and development, U.S. Environmental protection Agency, Narragansett, Rhode Island

Ref.no: 4246 Corophium sp.
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4247 Hexagenia limbata
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4248 Hyalella azteca
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4249 Neanthes arenaceodentata
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4250 Anodonta imbiciles
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994
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Ref.no: 4251 Chironomus riparius
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4252 Chironomus tentans
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4253 Pristina leidyi
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4254 Chironomus riparius
OECD Guideline for the testing of chemicals.
Chironomid, chronic toxicity test on larva in spiked freshwater sediiments.
Workingdocument RIZA 93.155X
Guchte, C. v.vd, E.E.M. Grootelaar en J.L. Maas
1993

Ref.no: 4255 Leptocheirus plumulosus
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4256 Rhepoxynius abronius
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4257 randidierella japonica
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994

Ref.no: 4258 Ampelisca abdita
Evaluation of dredged material proposed for discharge in waters of the U.S.-Testing Manual (Draft)
Report EPA-823-B-94-002
EPA and US-ACE
USA. 1994
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Contributors to the development of the Detailed Review Paper on aquatic toxicity methods

Country Contact person Submission of information

on test guideline or other

methods

Additional contacts/ resp. to

earlier DRP draft version

Australia Geoff Brand

John Chapman x

Des Connell

Doug Holdway x

Arthur Johnston

Jeff Spickett

Austria Norbert Bornatowicz

Werner Bruller

Britta Grillitsch

Gerhard Kavka

Dieter Kohl

Wolfgang Rodinger

V.R. Schulte Hermann x

Belgium R. Amparado

M. Benyts x

M. de Bie x

Birgitte Lauwaert

G. Persoone x

C. van der Wielen x

Canada C. Blaise x

Christine Neville x

R.D. Scroggins x

Denmark Finn Bro-Rasmussen x

Thomas Forbes x

Kim Gustavson
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Country Contact person Submission of information
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Additional contacts/ resp. to

earlier DRP draft version

Denmark Ole Kusk x x

Frank Stuer-Lauridsen x

Henrik Tyle x x

Helle Vang-Andersen x

J. Larsen x x

Finland Jukka Ahtiainen x

Aimo Okari

Marja Ruoppa x

Maaril Priha x

S. Nimela x

K.M. Vuori x

France Mme Arielle Gard

M. Beuffe

J.C. Boutonnet x

M. Ferard

M. Galgani x

Mme Garric

M. Larbaigt

Mme Le Baut

M. Lejeune

M. Peres

M. Proniewski

M. Roger Cabridenc

M. Roubaud x

Mme Vasseur
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Additional contacts/ resp. to

earlier DRP draft version

Germany W. Klein x

Reinhart Munk

Roland Nagel x

Mr. Ratte

Klaus Steinhauser

Arno Lange x

U. Klaschka x x

Schiecke x

F. Heimbach x

Ireland P.L. Chambers

P.J. Lawlor

Fiona Mitchell

Italy Luigi Dojmi di Delupis

Silvana Galassi x

Cinzia La Rocca

Silvia Marchini

Luigi Vigano

Luciano Vittozzi

Mr. Vighi

Calamari

Japan Hiroshi Tadokoro x

Yoshimasa Yoshioka

Mr. Hatekeyama x

Mr. Kobayashi x
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Additional contacts/ resp. to
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The Netherlands D.M.M. Adema

F. Balk

G.M.J.B. van Henegouwen

J. Blok

M. Bogers

T. Bowmer

R. Bulthuis

M. Cerutti

J.W. Everts x x

A. Goovers

A. Hanstveit

Rob Hendriks

D. Hortensius

P. Leeuwangh

M.A. Leopold

Ute Mark

J.M. Marquenie

K. Meijer

A. Opperhuizen x

C.J. Roghair x x

P. Seeger

C. van Zwol

P. van den Hurk x

C. Van der Guchte x x

P. Van Beelen x
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Additional contacts/ resp. to
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The Netherlands M.A. Van der Gaag x

C.J. Van Leeuwen x

A.G.M. Van Hattum

H. Verhagen

R. Wijngaarden x

K. Wieriks

J. de Bruijn x

R.N. Hooftmann x

Norway T. Aunaas

Siri Bakke

K. Bonaunet

O.G. Brakstad

Johanne Brendehaug

Annelise Gjose

A. Goksoyr x

Henry Hovde

Geir Indrebö

Bente Jarandsen

Torsten Kallquist x x

Gert Knudsen

Morten Laake

Åge Molversmyr

M. Nielsen

Lars-Otto Reiersen

T. Solberg
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Norway Tor Strømgren x

E. Vik x

M. Weideborg

Helena Westin

Portugal M. Garcia

Amadeu Soares

Switzerland A. de Morsier

H. Guttinger x

J. Tarradellas

R. Vogel

W. Vogel

Verena Wüthrich x

Sweden Göran Dave

S. Fisher x

Åke Granmo x

K. Haglund x

Åke Larsson

N.G. Lindquist

Alf Lundgren x

A.L. Patt

P. Solyom x

Maria Tarkpea x x

United Kingdom Neil Adams x

K. Armstrong

I. Barber
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United Kingdom D.J. Bealing

R. Blackman

Stig Borgvang

Clare Caley x

P.J. Campbell x

B.M. Clitherow

J. Davies

I.M. Dickie

M.T. Douglas

Steven Iles Jonas

Brian Knight

D. Lloyd

B.G. Maddock

Michael Mallett

S. Marshall

L. Massie x

Pter Matthiessen

J. Moorfield

Claire Nihoul

A.D. Read

I. Simms

R.R. Stephenson

M. Thomas x

Roy Thomson

Graham Whale
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Gregory Biddinger x

Wesley Birge

W.E Bishop

John Cairns x

George Cary

James Clark

Steven Hansen

Robert Morcock x x

George Morrison x

Theresa Norberg-King

W.H. Peltier x

James Pratt

S.C. Schimmel

G.W. Suter x

M. Zeeman x

J. Smrchek x


