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Preface

The model of modern-day environmental protection is characterized by the term
,Sustainable development”. In 1992, the United Nations Conference on Environment
and Development in Rio de Janeiro formed the basis for a new quality in worldwide
political co-operation in both fields. |

In the years to come, one of the key issues will be to put the concept of sustainable
development into concrete terms and into praxis.

Water protection policy has to cope with the questions, which environmental quality
objectives should be pursued in the long run, which demands should be made today

and which instruments should be developed and used to put them into practice.

In view of a unified Europe, most involved parties have realized that a sustainable
and acceptable environmental quality cannot be achieved by emission decreasing

measures alone. Especially with regard to the precautionary principle it has become
necessary to develop and determine immission-related quality targets and add them

to the uniform emission limit value approach which is aligned to the state of the art.

In the past years, a federal government/federal states working group, in co-operation
with the German Federal Environmental Agency (Umweltbundesamt) and various
interest groups, has worked out a methodology to derive quality targets in order to
protect inland surface waters from hazardous substances.

These quality targets help to check if the concentrations of substances in inshore
waters are within a certain range and if additional protective measures are required. -
The quality targets are scientifically substantiated concentration data and should be

regarded as reference values and guidelines rather than legally binding limit values.

Compliance with the defined quality targets guarantees that the protected asset in
guestion is not jeopardized according to the current level of scientific Knowledge.
If quality targets are exceeded, it is recommended to explore the reasons, take steps

to reduce water pollution and evaluate the outcome of remediation measures.



In addition, this approach serves as the main basis and a connecting link to support
the activities of the International Commission for the Protection of the Rhine (ICPR)

and the European Union (EU).

According to the European Council Diréctive 76/464/EEC, Germany is committed to
determine quality targets for hazardous substances in water bodies. It is intended
that this directive become a framework directive in the future.

The European Commission has presented a proposal for a Council Directive on
creating a regulatory framework regarding Community wéter policy (water framework
directive). Article 4 of the amended proposal for a framework directive on water
policy establishes environmental quality objectives for surface waters, groundwater
and protected areas. The overall objective is to achieve a good condition for all water
bodies.

In addition, the water framework directive proposal contains default conditions to
derive quality standards for the protection of water organisms. The described
procedures to determine chemical quality standards are basically similar to the
“derivation methods of the German Laender Working Commission Water
(Lénderarbeitsgemeinschaft Wasser /LAWA 1997).
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Introduction

Quality targets are reference values and guidelines with regard to a particular
protected asset and serve as a benchmark for the quality of surface waters. After
quality targets had previously been determined for 28 industrial chemicals and 7
heavy metals, this new publication now describes the derivation of quality targets for
35 active ingredients of pesticides with regard to aquatic communities, a particular

protected asset.

The choice of the 35 active ingredients was brought into agreement with
representativeé of the BBA (Federal Biological Research Centre for Agriculture and
Forestry), the BML (Ministry of Agriculture) and the LAWA. |

Certain ingredients are listed because they were detected in surface waters by the
monitoring-programs of the federal states, althdugh they are no longer authorized in

Germany.

A detailed explanation of the quality targets derivation procedures is given in the
LAWA publication ,Konzeption zur Ableitung von Zielvorgaben zum Schutz
oberirdischer Binnengewaésser vor gefdhrlichen Stoffen* (Concept to Derive Quality
Targets to Protect Inland Surface Waters from Hazardous Substances)(LAWA
1997). -

In its groundwork for the LAWA wdrking group on water quality, the Federal
Environmental Agency has derived substantiated quality targets for 35 active
ingredients and listed them in data sheets. In a written hearing, all affected parties
were given an opportunity to state their opinions. In many cases these statements

led to a revision of the data sheets.

Quality targets serve to define a required water quality for a particular protected
asset considering the overall pollution regardless of the individual polluting sources.
Even iflegally bindung technical standards are observed, harmful effects on human
health and the environment cannot be excluded, e.g. due to a high regional density
of industrial plants, traffic and transport, private or agricultural use of chemical

products etc.
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The objective for a particular protected asset — aquatic communities — is to maintain
or restore a community of plants and animals in a certain water body or stretch of
water which is as natural, site-specific, self-reproducing and self-regulating as
possiblle. To protect an aquatic community means to safeguard the protection of
every single community member. The quality targets were determined after extensive
research regarding the toxic effects of each substance in the water. In each case the
lowest valid results from ecotoxicological tests on four trophic levels of water
biocenosis (bacteria, green algae, small crustaceans and fish) were used to derive

quality targets.

The data are generated by applying generally accepted test methods that provide
information about the highest concentration which will have no observable effect (No
Observed Effect Concentration, NOEC) at prolonged exposure. In order to take into
account the uncertainty inherent in extrapolating test results obtained in the
laboratory from a small number of single water organism species to field conditions,
the lowest test result for the most sensitive species is usually multiplied by a 0.1
"compensation factor". Another compensation factor may be applied if additional risk

factors exist.

Quality targets are concentration limits that should not be exceeded if at all possiblé.
They should be regarded as reference values or guidelines rather than legally
binding limit values. The quality target approach serves to define a quality standard
for surface waters. A comparison of actual pollution data with the quality targets for

pesticides reveals that increased efforts are necessary to reduce water pollution.

A large number of quality targets in this publication is lower than the corresponding
statutory limit values of the Drinking Water Decree. Thus the Iimit value for drinking
water which was originally defined as a precautionary measure is supported by more
stringent quality targets for aquatic communities while the demand for effect-related

water quality objectives is met.
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Glossary

Acute: Acute toxicity is the harmful effect of a substance or physical impact after a short-term exposure or
" uptake.

Aquatic community (AC): An AC is a community of various reciprocally interconnected populations of aquatic
organisms in a stretch of water or habitat.

BBA: Biologische BundesAnstalt (Federal Biological Research Centre for Agriculture and Forestry)’

BMU: Bundesministerium fuir Umwelt, Naturschutz und Reaktorsicherheit, (Federal Ministry of Environment,
Nature Conservation and Reactor Safety

Bioaccumulation factor (BAF): The ratio of the concentration of a given compound in the tissues of an
organism and its concentration either in the media in which the organism lives or in the tissues of the biota
on which the organism feeds.

Bioconcentration factor (BCF): The ratio of the concentration of a given compound in the tissues of an
organism and its concentration in the media in which the organism lives

Chronic: In toxicology, the term "chronic" is used for a test duration exceeding 10% of an organism's lifespan. In
aquatic ecotoxicology the test duration depends on the tested species and should comprise at least one
entire reproductive cycle. The statistical endpoints to be determined include mortality, growth and
reproduction. Frequent parameters (final statistical values) are the NOEC (no observed effect
concentration), the NOEL (no observed effect level), the LOEC (lowest observed effect concentration) and
the LOEL (lowest observed effect level). The statistical endpoints resulting from a prolonged short-term
test or an Early life-stage test are often referred to as "subchronic" or "semichronic" effect values.

Detection limit: In an analytical procedure, the smallest concentration of a substance that can be qualitatively
distinguished with a specified degree of statistical certainty (e.g. P=95%) from the amount zero.

Determination limit: In an analytical procedure, the smallest concentration of a substance that can be
quantitatively distinguished with a specified degree of statistical certainty (e.g. P=95%) from the amount
zero. Also referred to as “Quantification limit”.

Early Iife-stagé test: 28 to 32 days (60 days for salmonids) exposures of the early life stages of a species of
fish from shortly after fertilization through embryonic, larval and early juvenile development. Data are
obtained on survival and growth.

EC (effective concentration): The concentration of a substance that is estimated to be effective in producing a
biological response, other than mortality, in a certain percentage of the test organlsms over a specific time
interval.

EC10: The concentration (with regard to a certain test criterion) of a substance which will cause a toxic effect in
10% of the organisms exposed to it over a specific time interva!l .

EC50: The concentration (with regard to a certain test criterion) of a ssubstance which will cause a toxic effect in
50% of the organisms exposed to it over a specific time intervall .

Endpoint (statistical endpoint): Parameter determined at the end of a biotest, e.g. mortality, cell multiplication,'
growth rate. The statistical parameter characteristic of a test result (e.g. LC50, LOEC, NOEC) is also
referred to as "endpoint” or "statistical endpoint".

EPA: Environmental Protection Agency of the US, Washington D.C.

Field test: Experimental tests of toxic effects caused by chemicals in biotic and abiotic system components
under natural or near natural conditions.

Full life-cycle test: See Life-cycle test.
LC (lethal concentration): Concentration that causes death in a toxicity test
LC50: Concentration that kills 50% of the organisms exposed to the test conditions within a set time period..

Life-cycle test: A chronic test which exposes an organism in all its important life stages to a certain test
substance. Generally, a life-cycle test comprises an entire reproductive cycle of the organism. There is a
distinction between a full (complete) and a partial life-cycle test. A full life-cycle test with fish includes the
exposure of embryos, larvae, young fish and adults of the F1 generation as well as the embryonic and
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larval development of the F2 generation. A partial life-cycle test includes the effect on egg production and
a subsequent early life-stage test. -

LOEC (lowest observed effect concentration): The lowest concentration of a test substance that has a
statistically significant adverse effect in a longer-term test as compared with the controls, e g. death of
parent animals, reduced reproduction rate or other biologically relevant parameters. The LOEC value is
numerically equivalent to the "upper limit" of a MATC (Maximum Acceptable Toxicant Concentration)
value or to the "chronic value”.

LOEL (lowest observed effect level): The lowest dose or concentration of a substance that causes a
recognizable effect or a recogni_zable adverse effect (LOAEL, lowest observed adverse effect level) in the
test organism after continuous feeding.

Mortality: The ratio of the number of deaths to the total population during a set time period. The ratio of
reproduction to mortality is the decisive factor in the increase or decrease of a population.

NOEC (no observed effect concentration): The highest concentration of the test substance which causes no
‘ death among the parent animals, no reduced reproduction rate, no delay in the first emergence of
offspring and no adverse effect on any other biologically relevant parameter in a longer-term test as
compared to the controls.

NOEL (no observed effect level): The highest dose or concentration of a substance that causes neither a
recognizable effect nor any recognizable adverse effect (NOAEL, no observed adverse effect level) in the
tested organism after continuous feeding.

Toxicity: The inherent potential of a chemical substance to cause adverse effects in humans, animals and
plants. There is a distinction between acute toxicity (after a one-time uptake of the active ingredient),
subacute toxicity (after repetitive uptake within a short time period) and chronic toxicity (after continuous
long-term uptake, e.g. several years).

UBA: Urqweltbundesamt, Federal Environmental Agency
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Quality Targets (Overview)

Substance Quality Target for Quality Target for

Aquatic Communities Drinking Water Supply

(ng/l) (rg/l)
Ametryn ‘ 0.5 0.1
Azinphos-methyl 0.01 0.1
Bentazon 70 0.1
Bromacil 0.6 0.1
Chloridazon 10 0.1
Chlorotoluron 04 0.1
2,4-D 12.0 0.1
Dichiorprop-P 70 01
Dichlorvos 0.0006 0.1
Dimethoate 0.2 0.1
Diuron 0.05 0.1
Endosulfan 0.005 0.1
Etrimphos 0.004 0.1
Fenitrothion 0.009 0.1
Fenthion 0.004 0.1
Hexazinone 0.07 0.1
Isoproturon 0.3 0.1
Lindéne ! 0.3 0.1
Linuron 0.3 0.1
Malathion 0.02 0.1
MCPA 2.0 0.1
Mecop'rop—P 50 0.1
Metazachlor 0.4 0.1
Methabenzthiazuron 2.0 0.1
Metolachlor 0.2 0’.1
Parathion-ethyl 0.005 0.1
Parathion-methyl 0.02 0.1
Prometryn 0.5 0.1
Simazine 0.1 0.1
Terbuthylazine 0.5 0.1
Triazophos 0.03 0.1
Trifluralin 0.03 0.1
Organotin compounds 0.1
Tributyitin compounds 0.0001 0.1
Triphenyitin compounds 10.0005

0.1
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Ametryn data sheet

Ametryn : |
N-ethyl-N'-(1-methylethyl)-6-(methylthio)-1,3,5-triazine-2,4-diamine
CAS Number: 834-12-8

Quality Target

Protected Asset Water (ng/l)
Aquatic Communities 0.5
Drinking Water Supply : 0.1

1, General

Ametryn is a selective herbicide from the triazine chemical family. After being absorbed
through the leaves and roots it moves upwards acropetally through the xylem and accumulates
in the apical meristems. Ametryn inhibits photosynthesis and other fermenting processes. It is
applied as a pre- and‘post-emergence herbicide.

Pesticides containing the active ingredient ametryn are not authorized in Germany (BBA,
1998).

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for algae,
crustaceans and fish. No data are available for bacteria. Due to the mode of action it is
assumed that tests on bacteria are not relevant to the derivation of quality targets. The most
sensitive test results are listed in section 4. The lowest NOEC value was recorded for algae
(Ankistrodesmus falcatus) at 5 pg/l.

The quality target for aquatic communities was derived by multiplying the value of the most

sensitive alga species by the compensation factor F1 =0.1.
(QT =5pg/l x 0.1 = 0.5 pg/l). The quality target for ametryn is 0.5 pg/l.

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/L.



Ametryn data sheet

4. Test Results
Species Effect Time Value Conc. Reference
[ng/l]
Ametryn
834-12-8
Algae
Selenastrum capricornutum  no data 7 d EC50 3.67 EPA 1995
Ankistrodesmus falcatus growth 12 d NOEC 5 Tscheu-Schliiter 1976
Ankistrodesmus falcatus growth 12 d LOEC 7 Tscheu-Schliiter 1976
Isochrysis galbana oxygen production 1 h EC50 10 Hollister & Walsh
1973
Phaeodactylum tricornutum ~ oxygen production 1 h EC50 10 Hollister & Walsh
1973
Chlorococcum sp. oxygen production 1 h EC50 10 Hollister & Walsh
1973
Ankistrodesmus falcatus growth 12 d EC50 16 Tscheu-Schliiter 1976
Crustaceans
Daphnia magna no data 21 d LOEC 740 EPA 1995
Mysidopsis bahia no data 4 d LC50 2300 EPA 1995
Fish
Lebistes reticulatus mortality 4 d LC50 300 Bathe etal. 1972
Lebistes reticulatus mortality 2 d LC50 500 Bathe etal. 1972
Pimephales promelas no data 35 d LOEC 1400 EPA 1995
Oncorhynchus mykiss mortality 4 d LC50 " 3400 Bathe etal. 1972
Oncorhynchus mykiss mortality 2 d LC50 7000 Bathe etal. 1972

5. Bibliography
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Toxizitdtsbestimmung von Pflanzenschutzmitteln an Fischen.
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BBA, 1998

Liste der Wirkstoffe in zugelassenen Pflanzenschutzmitteln
www.bba.de, Phytomed-Datenbank
Biologische Bundesanstalt, Braunschweig



Ametryn data sheet
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Azinphos-methyl data sheet

Azinphos-methyl
CAS Number: 86-50-0

Quality Target

Protected Asset Water (ng/l)
Aquatic Commuﬁities ‘ 0.01
Drinking Water Supply 0.1

1. General

Azinphos-methyl is an insecticide and acaricide that inhibits choline esterase activity. It is used
in vineyards to control vine leaf-rollers and grape berry moths (2nd generation). Pesticides
containing the active ingredient azinphos-methyl are not authorized in Germany (BBA, 1998).

2. Aquatic Communities

NOEC data from longer-term tests to assess the ecotoxicological effects are available for algae,
crustaceans and fish. For bacteria only an EC50 value is available which is three orders of
magnitude higher than the lowest results for crustaceans and fish. The most sensitive species are
found among crustaceans and fish.

The acute effect data are often similar to the NOEC values from longer-term tests. The lowest
LOEC measured during a test period of 21 days for Daphnia magna (0.1 pg/l) is used to derive
the quality target. The quality target was derived by multiplying this value (0.1) by the
compensation factor F1 =0.1.

(QT=0.1 pg/l x 0.1 =0.01 pg/l). The quality target for azinphos-methyl is 0.01 pg/lL.

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.



4. Test Results

4.1 Aquatic Toxicity

Azinphos-methyl data sheet

Species Effect Time Value Conc. Reference
(ng/]

Azinphos-methyl

86-50-0

Bacteria

Photobacterium bioluminescence 15 min ECS50 315 Kadlec & Benson

phosphoreum 1995

Algae

Scenedesmus subspicatus cell multiplication 4 d NOEC 1800 PSM database
(biomass)

Scenedesmus subspicatus no data 4 d LOEC 3200 PSM database

Scenedesmus subspicatus cell multiplication 4 d EC 50 3610 PSM database
(biomass)

Scenedesmus subspicatus cell mulﬁplication 4 d  ECS50 7150 PSM database
(growth) '

Crustaceans

Daphnia magna immobilization 21 d LOEC 0.1 Dortland 1980

Daphnia magna reproduction, 21 d NOEC 0.25 PSM database
immobilization

Daphnia magna reproduction, 21 d LOEC 0.4 PSM database
mortality

Daphnia magna immobilization 10 d EC 50 0.43 PSM database

Daphnia magna 1 d EC 50 0.18 Frear & Boyd 1967

Gammarus fasciatus mortality 4 d LC 50 0.1 Sanders 1972

Gammarus lacustris mortality 4 d LC50 0.15 Sanders 1969

Palaemonetes kadiakensis mortality 4 d LC 50 0.13 Sanders 1972

Palaemonetes kadiakensis mortality 20 d LC50 0.16 Sanders 1972

Fish

Carassius auratus mortality 4 d LC50 1040 Holocomb et al. 1987

Cyprinodon variegatus*® mortality 7 d LC 2 Cripe et al. 1984

(adults)

Cyprinodon variegatus*® mortality 28 d LC 100 1 Cripe et al. 1984

(fish fry)

Cyprinodon variegatus* reproduction 14 d EC 0.5 Cripe et al. 1984

Ictalurus punctatus mortality 4 d LC50 3220 Holocomb et al. 1987

Lepomis macrochirus mortality 4 d LC50 9.3 Holocomb et al. 1987

Oncorhynchus mykiss growth 47 d NOEC 0.18 PSM database

(early life-stage test)

Oncorhynchus mykiss growth 47 d EC 10 0.29 PSM database

(early life-stage test)



Azinphos-methyl data sheet

Species Effect Time Value Conc. Reference
. [ng/
Oncorhynchus mykiss growth 47 EC 50 0.67 PSM database
(early life-stage test)
Oncorhynchus mykiss mortality 47 NOEC 0.47 PSM database
(early life-stage test)
Oncorhynchus mykiss mortality 47 LC 50 0.61 PSM database
(early life-stage test)
Oncorhynchus mykiss multiplication 85 NOEC 0.23 PSM database
(early life-stage test)
Oncorhynchus mykiss multiplication 85 LOEC 0.44 PSM database
(early life-stage test)
Oncorhynchus mykiss growth 85 LC50 0.98 PSM database
(early life-stage test)
Oncorhynchus mykiss multiplication 4 NOEC 1- PSM database
(early life-stage test)
Oncorhynchus mykiss multiplication 4 1L.C50 3 PSM database
(early life-stage test)
Oncorhynchus mykiss mortality 4 LC50 9.1 Holocomb et al. 1987
Pimephales promelas fertility 250 NOEC 0.33 Adelmann et al. 1976
(eggs/spawning
date or female)
Pimephales promelas mortality 4 LC 50 65 Holocomb et al. 1987
Other Species and/or
Parameters
Fish ;
Carassius auratus ACHhE inhibition 15 TC 1 Weiss & Gakstatter
1964
Cyprinodon variegatus™® ACHE inhibition 107 EC 0.06 Cripe etal. 1984
Lepomis macrochirus ACHE inhibition 15 TC 1 Weiss & Gakstatter
1964
Lepomis machrochirus reproduction, 63 NOEC > 4 Tanner & Knuth 1995
(field study) hatching rate,
mortality, biomass
Lepomis machrochirus mortality 8 LC100 > 6 Tanner & Knuth 1995
(field study)
Protozoa
Colpidium campylum population growth 43 LC 50 1000 Dive et al. 1980

* = salt water and brackish water organism



Azinphos-methyl data sheet
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J. Water Pollut. Control. Fed. 36 (2): 240-253



Bentazon data sheet

Bentazon |
3-(1-methylethyl)-1H-2,1,3-benzothiadiazin-4(3 H)-one 2,2-dioxide
CAS Number: 25057-89-0

Quality Target

Protected Asset Water (ng/l)
Aquatic Communities 70
Drinking Water Supply 0.1

1. General

Bentazon is a contact herbicide from the diazine chemical family. It is absorbed through the
leaves and sprouts and through the root system. Bentazon inhibits the Hill reaction and
disturbs photosynthesis.

It is mainly applied as a post-emergence herbicide to control dicotyledonous weed. Although
pesticides containing the active ingredient bentazon are authorized in Germany (BBA, 1998),
they are subject to restrictions in use.

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for bacteria,
algae, crustaceans and fish. The most sensitive test results are listed in section 4. The lowest
value was recorded for algae (Pseudokirchneriella sub.) with an NOEC of 732 pg/L.

The quality target for aquatic communities was derived by multiplying the NOEC of the most

sensitive alga species by the compensation factor F1 = 0.1.
(QT =732 pg/l x 0.1 =73.2 pg/l, rounded 70 pg/l).

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.
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4. Test Results
Species Effect Time Value Conc. Reference
(/]

Bentazon

25057-89-0

Bacteria

Proteolytic micro-organisms  no data NOEC 1000 IKSR, Bazin &
Chambon 1980

‘ Algae

Ankistrodesmus bibraianus no data 4 d NOEC 980 BBA 1993 -

" Ankistrodesmus bibraianus no data 4 d NOEC 1950 PSM database
Chlorella fusca growth 1 d EC50 42500 Faustetal. 1993
Ankistrodesmus bibraianus no data 4 d EC50 47300 PSM database 1994
Ankistrodesmus bibraianus no data 4 d LC50 47400 BBA 1993
Crustaceans
Daphnia magna no data 2 d NOEC 62500 BBA 1993
Daphnia magna no data 21 d NOEC 120000 PSM database 1994
Daphnia magna no data 2 d LC50 125000 BBA 1993
Fish
Cyprinus carpio no data 21 d NOEC 20000 BBA 1993
Oncorhynchus mykiss no data 21 d NOEC 48000 PSM database 1994
Perca flavescens no data 4 d LC50 100000 PSM database 1994
Oncorhynchus mykiss no data 4 d NOEQ - 100000 BBA 1993
‘Oncorhynchus mykiss no data 4 d LC50 190000 BBA 1993
Bentazon sodium salt
Algae
Pseudokirchneriella sub biomass 3 d NOEC 732 PSM database 1994
Lysimeter percolate
Crustaceans
Daphnia magna no data 2 d ECO 11.4 PSM database 1994
Fish
Brachydanio rerio no data 4 d LCO 11.4 PSM database 1994



Bentazon data sheet

5. Bibliography

Bazin, C., Chambon, P., 1980 .
Etudes des effects des substances suivantes sur I’environment aquatique: 132 Bentazone.
Institut Pasteur de Lyon, France

BBA, 1993

Wirkstoffdatenblatt Bentazon (Entwurf)

BBA /0335/93/08 |

Biologische Bundesanstalt fiir Land- und Forstwirtschaft, Braunschweig

BBA, 1998
Liste der Wirkstoffe in zugelassenen Pflanzenschutzmitteln
www.bba.de, Phytomed-Datenbank

Faust, M., Altenburger, R., Boedeker, W., Grimme, 1993

Additive effects of herbicide combinations on aquatic non-target organisms.

The Science of the Total Environment, Supplement 1993 Elsevier Science Publishers B. V.,
Amsterdam, 941-952

PSM-Datenbank (PSM database),
Umweltbundesamt (Federal Environmental Agency), Berlin

=11 -



Bromacil data sheet

Bromacil
5-bromo-6-methyl-3-(1-methylpropyl)-2,4(1 H,3 H)-pyrimidinedione
CAS Number: 314-40-9 '

Quality Target

Protected Asset Water (png/l)
Aquatic Communities : 0.6
Drinking Water Supply 0.1

1. General

Bromacil is a non-selective herbicide from the diazine chemical family. It is quickly absorbed
through the roots, only little enters the plant through the leaves. Inside the plant it moves
upwards through the xylem at a low transport rate. Bromacil inhibits photosynthesis,
particularly the electron transport in the photosystem II. It is primarily applied to control grass
and weed on non-cropland areas. It is often used in combination with other herbicides.
Pesticides containing the active ingredient bromacil are not authorized in Germany (BBA,
1998).

2. Aquatic Communities

Results from long-term tests to assess the ecotoxicological effects are available for algae and
fish. Only data from acute tests are available for crustaceans. No data are available for
bacteria. Due to the mode of action it is assumed that tests on bacteria are not relevant to the
derivation of quality targets. The most sensitive test results are listed in section 4. The lowest
value from long-term tests was recorded for algae (Scenedesmus subspicatus) with an NOEC
24h of 6 ng/l.

The quality target for aquatic communities was derived by multiplying the NOEC of the most
sensitive alga species by the compensation factor F1 =0.1. ’
(QT =6 pg/l x 0.1 =0.6 pg/l).

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.

212 -



Bromacil data sheet

4. Test Results

Species ‘ Effect Time Value Conc. Reference

[ng/]
Bromacil
314-40-9
Algae
Scenedesmus subspicatus photosynthetic rate 1 d NOEC 6 Schifer et al. 1994
Seleénastrum capricornutum  no data 5 d EC50 6.8 EPA 1995
Scenedesmus subspicatus growth 1 d NOEC 24 Schéfer et al. 1994
Scenedesmus subspicatus growth 3.d NOEC 45 Schéfer et al. 1994
Scenedesmus subspicatus growth 3 d EC50 97 Schéfer et al. 1994
Crustaceans
Mysidopsis bahia ; no data 4 d LC50 1000 PSM database 1980
Penaeus aztecus mortality 2 d LC50 . 1000 EPA 1995
Fish
Leiostomus xanthurus mortality 2 d LC50 1000 EPA 1995
Oncorhynchus mykiss mortality 4 d LC50 36000 EPA 1995
Pimephales promelas growth 64 d TC < 1000 Call etal. 1987

5. Bibliography
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Arch. Environ. Contam. Toxicol. 16, 607-613

PSM-Datenbank (PSM database),
Umweltbundesamt (Federal Environmental Agency), Berlin

Schifer, H., Hettler, H., Fritsche, U., Pitzén, G., Roderer, G., Wenzel, A., 1994
Biotests using unicellular algae and ciliates for predicting longterm effects of toxicants.
Ecotoxicology and Environmental Safety 27, 64-81

U.S. EPA, Office of Pesticide Programs, 1995

Environmental Effects Database (EEDB).
Environmental Fate and Effects Division, U.S. EPA, Washington, D.C.
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Chloridazon data sheet

Chloridazon
5-amino-4-chloro-2-phenyl-3(2H)-pyridazinone
CAS Number: 1698-60-8

Quality Target

Protected Asset Water (pg/l)
Aquatic Communities 10
Drinking Water Supply 0.1

1. General

Chloridazon is a selective herbicide from the diazine chemical family. It is mainly absorbed
by the roots and moves upward in the plant through the xylem. Chloridazon inhibits
photosynthesis. It is applied as a pre- and post-emergence herbicide, especially to control seed
weed and grass weed in sugar beets, fodder beets, red beets, onions and mangel.

Pesticides containing the active ingredient chloridazon are authorized in Germany (BBA,
1998).

2. Aquatic Communities

Ecotoxicological results from longer-term tests are available for bacteria, algae, crustaceans
and fish. The most sensitive test results are listed in section 4. The lowest value from longer-
term tests was recorded for algae (Selenastrum capricornutum) with an EC10 of 118 pg/l.

The quality target for aquatic communities was derived by multiplying the EC10 of the most

sensitive alga species by the compensation factor F1 = 0.1.
(QT =118 pg/l x 0.1 = 11.8 pg/l, rounded 10 pg/l).

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target 1s 0.1 pg/l.
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Species Time Value Conc. Reference
[ng/l]

Chloridazon

1698-60-8

Bacteria

Pseudomonas putida no data 1 d NOEC 420000 PSM database 1988
Pseudomonas putida no data 1 d EC10 680000 PSM database 1988
Pseudomonas putida no data 1 d EC50 2000000 PSM database 1988
Algae

Selenastrum capricornutum  biomass 5 d EC50 340 EPA 1995
Selenastrum capricornutum  biomass 5 d EC25 . 213 EPA 1995
Selenastrum capricornutum  biomass 3 d EC10 118 EPA 1995
Navicula no data 5 d EC50 550 EPA 1995
Skeletonema costatum no data 5d EC50 1030 EPA 1995
Chlorella fusca growth 5 d ECO 730 PSM database 1982
Chlorella fusca growth 5 d EC50 1900 PSM database 1982
Crustaceans

Daphnia magna reproduction 21 d EC10 6230 PSM database 1989
Daphnia magna reproduction 21 d LOEC 7810 PSM database 1989
Daphnia magna no data 21 d NOEC 10000 PSM database 1994
Daphnia magna no data 21 d LOEC 20000 PSM database 1994
Daphnia magna immobilization 21 d . ECO 31200 PSM database 1989
Daphnia magna no data d NOEC 32000 PSM database 1977
Daphnia magna no data d EC50 50100 PSM database 1977
Fish

Oncorhynchus mykiss growth 28 d NOEC 3160 PSM database 1990
Oncorhynchus mykiss no data 28 d NOEC 10000 PSM database 1990
Blue-green algae

Anabaena flos-aquae no data 5 d EC50 570 EPA 1995
Macrophytes

Lemna gibba no data 14 d EC50 > 4600 EPA 1995
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Chloretoluron data sheet

Chlorotoluron
N'-(3-chloro-4-methylphenyl)-N, N-dimethylurea
CAS Number: 15545-48-9

Quality Target

Protected Asset Water (ug/l)
Aquatic Communities 0.4
Drinking Water Supply l 0.1

1. General

Chlorotoluron is a selective herbicide from the group of urea derivatives. It is absorbed
through the roots and transported to the stems and leaves by transpiration flux. Only a small
amount is absorbed through the leaves where the active ingredient moves to the leaf tips.
Chlorotoluron inhibits photosynthesis (photosystem II). It is mainly used to control annual
weed including some grass species. It is applied as a pre- and post-emergence herbicide on
winter grain.

Pesticides containing the active ingredient chlorotoluron are authorized in Germany (BBA,
1998).

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for algae;
crustaceans and fish. Only results from acute tests are available for bacteria. The most
sensitive test results are listed in section 4. The lowest value from long-term tests was
recorded for algae (Scenedesmus subspicatus) with an NOEC of 4 pg/l.

The quality target for aquatic communities was derived by multiplying the NOEC of the most
sensitive alga species by the compensation factor F1 = 0.1.

(QT =4 png/1x 0.1 =04 png/l).

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.
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Chlorotoluron data sheet

4. Test Results
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Species Effect " Time Value Conc. Reference
[ng/l]

Chlorotoluron

15545-48-9

Bacteria

Sewage sludge bacteria respiration 3 h EC50 > 100000 PSM database

(aerobic)

Algae

Chlorella pyrenoidosa growth 4 d NOEC 50 Antonetal. 1993

Scenedesmus subspicatus biomass 3 d ECI0 4 PSM database

Scenedesmus subspicatus growth 3 d LOEC 10 BBA 1993

Chlorella fusca growth 1 d EC50 23 Faust et al. 1993

Scenedesmus subspicatus growth 3 d EC50 24 BBA 1993

Chlorella pyrenoidosa growth 4 d EC50 > 25.8 Anton et al. 1993

Chlorella pyrenoidosa growth 4 d NOEC 50 Antonetal. 1993

Chlorella pyrenoidosa growth 4 d EC50 100 Anton et al. 1993
. Chlorella pyrenoidosa growth 4 d EC50 > 100 Anton et al. 1993

Crustaceans

Daphnia magna reproduction 21 d NOEC 16670 BBA 1993

Daphnia magna reproduction 21 d LC100 30900 BBA 1993

Fish

Oncorhynchus mykiss growth 21 d NOEC 400 BBA 1993

Oncorhynchus mykiss no data 21 d NOEC 410 PSM database

Oncorhynchus mykiss no data 21 d NOEC 440 PSM database

Oncorhynchus mykiss growth 21 d LOEC 1800 BBA 1993

Oncorhynchus mykiss no data 21 d LOEC 1960 PSM database

Oncorhynchus mykiss growth 21 d LC100 7000 BBA 1993

Oncorhynchus mykiss mortality 4 d LC50 35000 Bathe etal. 1972

Oncorhynchus mykiss mortality 2 d LC50 45000 Bathe etal. 1972
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2,4-D data sheet

2,4-D
(2,4-dichlorophenoxy)acetic acid
CAS Number: 94-75-7

Quality Target

Protected Asset Water (ng/l)
Aquatic Communities 3' 2.0
Drinking Water Supply 0.1

1. General

(2,4-dichlorophenoxy)acetic acid (2,4-D) is primarily used as a growth-regulating herbicide.
In most cases it is applied in combination with other herbicides to control dicotyledonous
weed in cereals and lawns. Pesticides containing the active ingredient 2,4-D are authorized in
Germany to control dock species and dicotyledonous weed (BBA, 1998). Various 2,4-D salt
and ester variants are also in use.

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for bacteria,
algae, crustaceans, fish and other species groups. The most sensitive test results for 2,4-D
including its salt and ester variants are listed in section 4. The test results of 2,4-D ester
variants were not used to derive a quality target because they hydrolyze quickly into 2,4-D.
However, the 2,4-D ester variants are more toxic to crustaceans and fish than 2,4-D itself. 2,4-
D and its 2,4-D ester variants are almost equally toxic on algae and aquatic plants. A complete
documentation of the extensive acute test results is not included in this publication.

Among the tested species, the most sensitive to 2,4-D are aquatic plants (Lemna perpusilla,

11 d, growth, EC10 = 20 pg/l and Myriophyllum spicatum, 5 d, growth, NOEC = 20 pg/l). In
the case of 2,4-D butyl glycol ester, higher mortality rates were observed among the species
Elodea candensis, Myriophyllum spicatum and Vallisneria americana, even at a concentration
of 10 pg/l. Algae species proved to be significantly less sensitive than aquatic plants. In the
case of plants, a combinatory effect can be expected whenever several active ingredients of
phenoxycarboxylic acids are present in the water at the same time, due to the mode of action
of that substance group.

Fish (salmonids) proved to be more sensitive to 2,4-D butyl ester, 2,4-D propylene glycol
butyl ether ester and 2,4-D butyl glycol ester than they were to 2,4-dichlorophenoxyacetic
acid. The NOEC for the most sensitive fish species (Oncorhynchus clarki, 60 d) was 24 pg/l
for 2,4-D butyl ester.
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2,4-D data sheet

The quality target for aquatic communities was derived by multiplying the EC10 of the
aquatic plant Lemna perpuscilla by the compensation factor F1 = 0.1.
(QT =20 pg/l x 0.1 =2 pg/l). The quality target for the overall concentration of all 2,4-D
variants and their conversion products (with regard to 2,4-D) is 2 pg/l.

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.

4. Test Results
Species Effect Time ~ Value Conc. Reference
ng/l
2,4-D
94-75-7
Bacteria ‘
Photobacterium bioluminescence 5 min EC50 100700 Somasundaram et al.
phosphoreum ‘ 1990
Photobacterium bioluminescence 15 min ECS50 5680 Kaiser & Palabrica
phosphoreum ‘ 1991
Pseudomonas putida cell multiplication 4 d NOEC 105000 PSM database
Pseudomonas putida cell multiplication 4 d EC50 440000 PSM database
Algae
Chlorella fusca cell multiplication 1 d EC50 88900 Faust et al. 1993
Polytoma uvella cell multiplication 120 h TC 2210 Pelekis et al. 1987
Polytomella papillata cell multiplication 80 h TC 2210 Pelekis et al. 1987
Scenedesmus quadricauda cell multiplication .~ 20 d EC50 98000 Fargasova 1994
Selenastrum capricornutum  cell multiplication d NOEC 26400 PSM database
Selenastrum capricornutum  cell multiplication d EC25 29000 PSM database
Selenastrum capricornutum  cell multiplication d EC50 33000 PSM database
Aquatic plants
Lemna minor physiological 4 d TC 200 O'Brien 1979
effect
Lemna perpusilla growth 11 d TC 100 Schott & Worthly
1974
Lemna perpusilla growth 11 d EC50 120 PSM database, Schott
& Worthly 1974
Lemna perpusilla growth 11 d EC10 20 PSM database Schott
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2.,4-D data sheet

Species Effect Time Value ‘Conc. Reference
ng/l
2,4-D
94-75-7
Myriophyllum brasiliense growth 14 d NOEC 221 Sutton & Bingham
1970
Myriophyllum brasiliense growth 14 d LOEC 553 Sutton & Bingham
1970
Myriophyllum spicatum growth 5 & NOEC 20 Christopher & Bird
1992
Myriophyllum spicatum growth 5d LOEC 40 Christopher & Bird
1992
Myriophyllum spicatum growth 5 d EC50 40 Bird 1993~
Myriophyllum spicatum growth 11 w - NOEC 30 Westerdahl & Hall
1983
Potamogeton pectinatus growth 11 w NOEC 30 Westerdahl & Hall
1983
Potamogeton pectinatus growth 11 w LOEC 50 Westerdahl & Hall
1983
Crustaceans
Daphnia magna no data 21 d NOEC 79000 PSM database
Daphnia magna no data 21 d LOEC 142000 PSM database
Daphnia magna mortality 2 d LC50 181300 Fargasova 1994
Daphnia magna no data 21 d  EC50 235000 PSM database
Fish
Cyprinus carpio no data 4 d NOEC 180000 PSM database
Oncorhynchus mykiss no data 4 d NOEC 100000 PSM database
Other Species and/or
Parameters
Worms
Tubifex tubifex mortality 4 d LC50 161170 Fargasova 1994
2,4-D butyl ester
94-80-4
Fish
Oncorhynchus clarki mortality 60 d NOEC 24 Woodward & Mayer
‘ 1978
Oncorhynchus clarki mortality 60 d LOEC 44 Woodward & Mayer
1978
Salvelinus namaycush mortality 60 d NOEC 33 Woodward & Mayer
1978
Salvelinus namaycush mortality 60 d LOEC 60 Woodward & Mayer
’ 1978
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Species Effect Time Value Conc. Reference
‘ pg/l
2,4-D butyl glycol ester
1929-73-3
Aquatic plants
Elodea canadensis mortality 13 TC 10 Quinn et al. 1977
Myriophyllum spicatum mortality 22 TC 10 Quinn et al. 1977
Vallisneria americana mortality 39 TC 10 Quinn et al. 1977
Fish
Oncorhynchus tshawytscha growth 86 NOEC 40 Finlayson & Verrue
1985
Oncorhynchus tshawytscha’  mortality 86 NOEC 40 Finlayson & Verrue
1985
Oncorhynchus tshawytscha growth 86 LOEC 60 Finlayson & Verrue
1985
Oncorhynchus tshawytscha mortality 86 LOEC 60 Finlayson & Verrue
1985
2,4-D dimethylamine
salt
20940-37-8
Algae
Selenastrum capricornutum  no data NOEC 19200 PSM database
Selenastrum capricornutum  no data EC25 25900 PSM database
Selenastrum capricornutum  no data EC50 66500 PSM database
Blue-green algae
Anabaena flos-aquae no data EC25 38500 PSM database
Anabaena flos-aquae no data NOEC 67860 PSM database
Anabaena ﬂos—aqﬁae no data EC50 153000 PSM database
Agquatic plants
Salvinia natans physiological 28 NOEC 100 Goncz & Sencic 1994
effect
Salvinia natans physiological 28 ECS50 300 Goncz & Sencic 1994
effect
Salvinia natans physiological 28 LOEC 1000 Goncz & Sencic 1994
effect
Salvinia natans growth 28 NOEC 1000 Goncz & Sencic 1994
Salvinia natans growth 28 EC50 6000 Goncz & Sencic 1994
Salvinia natans growth 28 LOEC 10000 Goncz & Sencic 1994
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Species Effect Time Value Conc. Reference
‘ ng/l

2,4-D dimethylamine

salt

20940-37-8

Crustaceans

Daphnia magna no data 21 d NOEC 27500 PSM database

Daphnia magna no data 21 d LOEC 59600 PSM database

Daphnia magna no data 21 d LC50 91200 PSM database

Daphnia magna no data 2 d LC50 184000 PSM database

Daphnia magna no data d LC50 406000 PSM database

Fish ;

Lepomis macrochirus no data 4 d LC50 524000 PSM database

Oncorhynchus mykiss no data 21 d NOEC 60000 PSM database

Oncorhynchus mykiss no data 28 d LCO 120000 PSM database

Oncorhynchus mykiss no data 21 d LOEC 120000 PSM database

Oncorhynchus mykiss no data » 4 d LC50 250000 PSM database

Pimephales promelas no data 4 d LC50 344000 PSM database

2,4-D sodium salt

2702-72-9

Bacteria

Mizxed population cell multiplication 4 h EC50 540000 Kwasniewska et al.
1980

Fish

Mugil cephalus mortality 4 d LC50 32000 Tag El-Din et al. 1981

2,4-D propylene glycol

butyl ether ester

1320-18-9

Fish

Oncorhynchus clarki mortality 60 d NOEC 31 Woodward & Mayer
1978

Oncorhynchus clarki mortality 60 d LOEC 60 Woodward & Mayer
1978

Salvelinus namaycush mortality 60 d LOEC 52 Woodward & Mayer
1978 ,

Salyelinus namaycush mortality 60 d NOEC 100 Woodward & Mayer

‘ 1978
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Dichlorprop-P
(R)-2-(2,4-dichlorophenoxy)propanoic acid
CAS Number: 15165-67-0

Quality Target

Protected Asset Water (ng/l)
Aquatic Communities 10
Drinking Water Supply 0.1

1. General

Dichlorprop is a selective herbicide from the group of phenoxycarboxylic acids (growth-
regulating herbicides). Due to its asymmetrical carbon atom, dichlorprop exists as a mixture
of two optically active forms of which only dichlorprop-P (the R form) is herbicidally very
active. It is assumed that it disturbs the plant's growth-regulating balance by inhibiting
synthesis, decomposition and the function of natural growth-regulating substances. The mode
of absorption by the plant depends on whether the active ingredient is a salt or an ester. As a
salt it is mainly absorbed through the roots, as an ester through the leaves and stems. Once in
the plant, the substance moves from one cell to another cell as well as through the phloem and
xylem.

Dichlorprop is mainly used to control cleavers, chickweed and knotweed species. In
combination with other herbicides it is applied as a post-emergence herbicide in winter grain
and spring corn. Only dichlorprop-P is still authorized in Germany (BBA, 1998). Alongside
dichlorprop-P (acid) various salt and ester variants are in use.

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for bacteria,
algae, higher aquatic plants, crustaceans and fish. The test results for dichlorprop including its
salt and ester variants are listed in section 4. The test results for dichlorprop ester variants
were not used to derive a quality target as they hydrolyze quickly into dichlorptop. Among the
tested species, aquatic plants were the most sensitive to dichlorprop. The most sensitive
species tested in the laboratory was duckweed (Lemna gibba, number of leaflets, 14 d,

EC10 = 1500 pg/l dichlorprop-P DMA salt or 1260 pg/l dichlorprop-P, respectively). A
microcosm test with dichlorprop-P potassium salt showed a lower value. When water milfoil
(Myriophyllum spicatum) was tested with a concentration of 100 pg/l dichlorprop-P, its
biomass was significantly reduced in the spring season that followed as compared to the
controls and there were no young shoots. Approximately 9 months into the test which was
started at a concentration of 100 pg/l, Myriophyllum spicatum began to recover. At the end of
" the test, the concentrations were approximately 15 pg/l or 40 pg/l, respectively, in the parallel
compartments. Based on the microcosm test it can be expected that the NOEC for
Myriophyllum spicatum at a longer-term exposure is < 40 pg/l.
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In the case of plants, a combinatory effect can be expected whenever several active ingredients
of phenoxycarboxylic acids are present in the water at the same time, due to the mode of
action of that substance group.

The quality target for aquatic communities was derived by multiplying the EC10 for
duckweed (Lemna gibba EC10 = 1260 pg/l dichlorprop-P) by the compensation factors
F1=0.1 and F2 =0.1.

(QT =1260 pg/1 x 0.1 x 0.1 = 12.60 pg/l, rounded 10 pg/l).

The compensation factor F2 = 0.1 accounts for the fact that Myriophyllum spicatum proved to
be comparatively more sensitive in a non-standardized microcosm field test. The quality target
for the overall concentration of all dichlorprop variants and their conversion products (with
regard to dichlorprop) is 10 pg/l.

3. Drinking Water Supply

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.

4. Test Results

Species Effect " Time Value Conc. Reference
[mg/]

Dichlorprop

120-36-5

Bacteria

Pseudomonas putida no data -9 h NOEC 100000 PSM database

Algae

Chlorella pyrenoidosa no data 96 h ECO 35100 PSM database

Crustaceans

Daphnia magna no data 48 h EC50 5400 U.S. EPA 1995

Daphnia magna reproduction 21 d NOEC < 10000 PSM database

Fish

Oncorhynchus mykiss mortality 96 h LC50 500 U.S. EPA 1995

Poecilia reticulata mortality 96 h LC50 2300000 PSM database
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Species Effect Time Value Conc. Reference
[ng/l]
Dichlorprop-P
(D-isomer)
Bacteria
Pseudomonas spec. no data 4 d NOEC > 2000000 PSM database
Algae
Pseudokirchneriella biomass d EC10 196000 PSM database
Pseudokirchneriella biomass d EC50 676000 PSM database
Crustaceans
Daphnia magna reproduction 21 d NOEC 100000 PSM database
Fish
Lepomis macrochirus lethality 4 d NOEC 25000 PSM database
Lepomis macrochirus lethality 4 d LC50 100000 PSM database
Oncorhynchus mykiss no.data 28 d NOEC 100000 PSM database
Oncorhynchus mykiss no data 4 d LC50 > 100000 PSM database
Dichlorprop DMA salt
Crustaceans
Daphnia magna reproduction .21 d NOEC 10000 PSM database
Fish
Oncorhynchus mykiss no data 21 d NOEC 122000 PSM database
Dichlorprop-P DMA
salt
104786-87-0
Blue-green algae
Anabaena flos-aquae biomass, growth 5d NOEC 9500 PSM database
rate
Aquatic plants _
Lemna gibba number of leaflets 14 d EC10 1500 PSM database
Dichlorprop-P
potassium salt
Aquatic plants |
abundance 350 d LOEC 100" Huber et al. 1995

Myriophylum spicatum

? refers to dichlorprop-P
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Species Effect Time Value Conc. Reference
v [ng/]
Dichlorprop
butoxyethyl ester
Fish . ‘
Oncorhynchus gorbuscha mortality 96 LC50 600 Wanetal. 1990
Oncorhynchus tshawytscha mortality 96 LC50 600 Wan et al. 1990
Dichlorprop isooctyl
ester
28631-35-8
Crustaceans
Daphnia magna reproduction 21 NOEC 400 PSM database
Fish
Oncorhynchus mykiss no data 21 NOEC 400 PSM database
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Dichlorvos ,
2,2-dichloroethenyl dimethyl phosphate
CAS Number: 62-73-7 |

Quality Target

Protected Asset Water (pg/l)
Aquatic Communities 0.0006
Drinking Water Supply 0.1

Dichlorvos is an insecticide and acaricide from the group of phosphoric acid esters. It is a
respiratory and contact poison that inhibits acetylcholine esterase. Due to its high volatility the
permanent effect is limited, yet it may be applied shortly before harvest and to control indoor
hygienic pests and store pests. When applied in the field the permanent effect can be improved
by using special additives or a combination with other active ingredients.

Pesticides containing the active ingredient dichlorvos are authorized in Germany (BBA,

1998). :

2. Aquatic Communities

Results from longer-term tests to assess the ecotoxicological effects are available for algae,
crustaceans and fish. For bacteria only results from acute tests are available. The test results
are listed in section 4. The lowest value was recorded for crustaceans (Daphnia magna) with
an NOEC of 0.006 ug/l. The active ingredient is also toxic to insects.

The quality target for aquatic communities was derived by multiplying the lowest value for

crustaceans by the compensation factor F1 = 0.1.
(QT = 0.006 png/l x 0.1 =0.0006 pg/l). The quality target for dichlorvos is 0.0006 pg/l.

3. Drinking Water Suppl_v

The maximum value of 0.1 pg/l determined in EC Directive 80/778/EEC is adopted to protect
the drinking water supply. The quality target is 0.1 pg/l.
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4. Test Results
Species Effect Time Value Conc. Reference
[ng/l]
Dichlorvos
62-73-7
Bacteria no data 20 min EC50 202800 Amann 1989
Algae
Plankton cell multiplication 90 d TC < 14 Pal & Konar 1985
Plankton "C fixation 4 h NOEC > 500 Raine et al. 1990
Plankton "C fixation 4 h LOEC < 1000 Raineetal 1990
Scenedesmus subspicatus no data 4 d NOEC 18000 PSM database 1985
Scenedesmus subspicatus no data 4 d LOEC 32000 PSM database 1985
Scenedesmus subspicatus. no data 4 d EbC50 52800 PSM database 1985
Scenedesmus subspicatus no data 4 d ErC50 159600 PSM database 1985
Crustaceans
Daphnia magna reproduction 21 d NOEC 0.006 Bruns & Knacker
1998
Daphnia magna no data 2 d NOEC 0.056 PSM database 1985
Daphnia pulex no data 2 d EC50 0.07 U.S. EPA 1995
Daphnia magna no data d EC50 0.19 PSM database 1985
Marine crustaceans
Homarus gammarus L. mortality 23 d NOEC 0.63 Mc Henery et al.
1996
Fish
Tilapia mossambica growth 90 d LOEC 14 Pal & Konar 1985
Cyprinus carpio growth 60 d MATC > 16 Verma et al. 1981
Cirrhinus mrigala mortality 60 d MATC > 18.1 Verma et al. 1984
Cirrhinus mrigala mortality 60 d MATC < 21.3 Vermaetal. 1984
Cirrhinus mrigala mortality 4 d LCs0 290 Verma et al. 1984
Oncorhynchus mykiss no data 1 d LC50 500 PSM database
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Species Effect Time Value Conc. Reference

[ng/]
Worms
Branchiura sowerbyi mortality LCS 32 Pal 1983
Branchiura sowerbyi mortality LC50 71 Pal 1983
Branchiura sowerbyi mortality LC95 109 Pal 1983
Shells
Anodonta cygnea behaviour 5 d TC 9.9 Varanka 1987
Insects
Pteronarcys californica mortality 4 d LC50 0.1 Johnson & Finley

1980
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