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SUMMARY

The intervention value for soil clean-up is based on the integration of a separately
derived human toxicological serious soil contamination concentration or HUMAN-
SCC as well as an ecotoxicological serious soil contamination concentration or
ECOTOX SCC. In this ECOTOX SCCs for substances evaluated in 1993 and 1994
(or the second and third series of substances) are proposed. The methodology used is
described in a number of earlier published reports. The proposed ECOTOX SCCs are
listed in the table below.

Proposals for ecotoxicological serious soil contamination concentrations (ECOTOX SCCs) in mg/kg
standard soil (=soil containing 10% organic matter and 25% clay) for substances evaluated in 1993 or
second series of substances

Second series of substances ECOTOX SCC (mg/kg)

I Metals and trace elements

antimony 2890
beryllium 29.1
boron 7.0
V Chlorinated hydrocarbons

dioxine (2,3,7,8-TCDD)* 0.046
VI Pesticides

chlordane 5.44
heptachlor 1.01
endosulfan 7.14
tributyltin oxide 0.48
fentinacetate 5.14
azinphos methyl 1.53
VII Other pollutants

methylethylketon 175

* Evaluation of dioxine took place in 1993. Because new data have become available the
ECOTOX SCC for dioxine will be re-evaluated.
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Proposals for ecotoxicological serious soil contamination concentrations (ECOTOX SCCs) in mg/kg
standard soil (=soil containing 10% organic matter and 25% clay) for substances evaluated in 1994 or
third series of substances

Third series of substances ECOTOX SCC (mg/kg)
I Metals and trace elements

silver 15
Il Aromatic compounds

dodecylbenzene -
1,2,3-trimethylbenzene 240
1,2,4-trimethylbenzene 192
1,3,5-trimethylbenzene 202
1,2,3,4-tetramethylbenzene 321
1,2,3,5-tetramethylbenzene 325
1,2,4,5-tetramethylbenzene 397
V Chlorinated hydrocarbons

1,1-dichloroethane 42
1,1,1-trichloroethane 88
1,2-dichloroethene (cis en trans) 238
VII Other pollutants

ethylene glycol 90
diethylene glycol 450000
acrylonitrile 1.3
formaldehyde 0.30
methanol 33
butanol 26
butylacetate 95

methyl tert-butyl ether 125
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SAMENVATTING

De interventiewaarde voor bodemsanering is gebaseerd op de integratie van een
humaan toxicologisch ernstige verontreinigings bodem concentratie of humane-EVBC
en ecotoxicologische ernstige bodemverontreinings concentratie of ecotox-EVBC. In
dit rapport zijn voorstellen voor eco-EVBC’s gedaan voor stoffen die in 1993 en
1994 zijn geévalueerd. De methodologie is beschreven in een serie eerder
gepubliceerde rapporten. De voorgestelde waarden zijn opgenomeen in de hieronder
gegeven tabellen.

Voorstel voor ecotoxicologische ernstige bodemverontreinigings concentraties (eco-EVBC’s) in mg/kg
standaard bodem (=bodem met 10% organisch materiaal en 25% klei) voor stoffen geévalueerd in
1993 of tweede serie stoffen

Tweede serie stoffen eco-EVBC (mg/kg)

I Metalen en spore elementen

antimoon 2890
beryllium 29.1
boron 7.0
V Gechloreerde koolwaterstoffen

dioxine (2,3,7,8-TCDD)* 0.046
VI Pesticiden

chlordane 5.44
heptachlor 1.01
endosulfan 7.14
tributyltin oxide 0.48
fentinacetate 5.14
azinphos methyl 1.53
VII Overigen

methylethylketon 175

* Dioxine is in 1993 geévalueerd. Omdat er afgelopen jaren nieuwe informatie betreffende

dioxine is gepubliceerd zal deze stof opnieuw worden geévalueerd
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Voorstel voor ecotoxicologische ernstige bodemverontreinigings concentraties (eco-EVBCs) in mg/kg
standaard bodem (=bodem met 10% organisch materiaal en 25% klei) voor stoffen ge€valueerd in
1994 of derde serie stoffen

Derde serie stoffen eco-EVBC (mg/kg)
I Metalen en spore elementen
zilver 15
11l Aromatische verbindingen
dodecylbenzeen -
1,2,3-trimethylbenzeen 240
1,2,4-trimethylbenzeen 192
1,3,5-trimethylbenzeen 202
1,2,3,4-tetramethylbenzeen 321
1,2,3,5-tetramethylbenzeen 325
1,2,4,5-tetramethylbenzeen 397
V Gechloreerde koolwaterstoffen
1,1-dichloroethaan 42
1,1,1-trichloroethaan 88
1,2-dichloroetheen (cis en trans) 238
VII Overigen
ethyleen glycol 90
diethylene glycol 450000
acrylonitrile 1.3
formaldehyde 0.30
methanol 33
butanol 26
butylacetate 95

methyl tert-butyl ether 125




1. INTRODUCTION

In the framework of the periodical revision of the Soil Protection Guidelines and
incorporation of the Interim Soil Clean-Up Act in the Soil Protection Act of the
Netherlands toxicologically based intervention values for soil clean-up- (formerly C-
values) have been derived. The intervention value for soil clean-up is based on the
integration of a separately derived human toxicological serious soil contamination criteria
or HUM-TOX SCC as well as an ecotoxicological criterium for serious soil contamination
or ECOTOX SCC (figure 1.1.). The approach has been developed in the past few years
and is described in a number of RIVM-reports. All the reports published untill now are
listed in Appendix I of this report.

The list of compounds for which an intervention value is available is far from complete at
this moment. Every year a list of 'new’ compounds is composed (a series of substances)
for which an intervention value has to be derived. The present report deals with the
ecotoxicological serious soil contamination criteria or ECOTOX SCCs for the compounds
reviewed in the years 1993 and 1994. These compounds are referred to as the second- and
third series of compounds and are listed in table 1.1. The classification of substances into
groups is the same as the one proposed by Denneman and Van Gestel (1990). The
procedure to derive the ECOTOX SCC is described in Crommentuijn et al. (1995) which
is based on the procedure described by Denneman and Van Gestel (1990, 1991). For the
substances listed in table 1.1. the HUM-TOX SCC is presented in Janssen et al. (1995)
and the integration of the HUM-TOX SCC and the ECOTOX SCC into one intervention
value for soil clean-up in Kreule et al. (1995).

In chapter 2 a short description of the method to derive the ECOTOX SCC is given. For a
detailed description it is referred to Crommentuijn et al. (1995). Chapter 3 gives the
ECOTOX SCC for the compounds listed in table 1.1. and the selected data used. The data
are presented in Appendices II to VII:

Appendix II, toxicity data terrestrial species,

Appendix III, toxicity data microbial processes and enzymatic activity,

Appendix IV, toxicity data freshwater species,

Appendix V, toxicity data marine species and

Appendix VI, QSAR data

The literature from which the data were collected is shown in Appendix VII (References).
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figure 1.1. Outline of the Intervention value for soil clean-up.
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table 1.1. Substances evaluated in 1993 and 1994 or second and third series of substances

Second series of substances

I Metals and trace elements
antimony

beryllium

boron

V Chlorinated hydrocarbons
dioxine (2,3,7,8-TCDD)

VI Pesticides

chlordane

heptachlor

endosulfan

tributyltin oxide
fentinacetate

azinphos methyl

VII Other pollutants
methylethylketon

Third series of substances

I Metals and trace elements
silver

Il Aromatic compounds
dodecylbenzene
1,2,3-trimethylbenzene
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene
1,2,3,4-tetramethylbenzene
1,2,3,5-tetramethylbenzene
V Chiorinated hydrocarbons
1,1-dichloroethane
1,1,1-trichloroethane
1,2-dichloroethene (cis en trans)
VII Other pollutants
ethylene glycol

diethylene glycol
acrylonitrile

formaldehyde

methanol

butanol

butylacetate

methyl zert-butyl ether




2. METHODOLOGY

The criterium for the ecotoxicological serious soil contamination concentration is that there
is a serious danger for a soil ecosystem when 50% of the species and 50% of the
microbial processes are threatened. This will be the case when the NOEC (No-Observed-
Effect-Concentration) for effects on vital life-functions of species (like survival, growth
and reproduction) and microbial- and enzymatic processes are exceeded. If a substance has
a potential for secondary poisoning, the possible adverse effects due to secondary
poisoning are incorporated in the criterium.

The methodology used to derive ecotoxicological serious soil contamination concentration
or ECOTOX SCC is described in a stepwise protocol (Fig. 2.1). The procedure to derive
the ECOTOX SCC is described in Crommentuijn et al. (1995). The first step of the
protocol describes which data are needed. Data on the toxicity of the substance for
different species have to be collected from the literature. The second step gives the
formulas for normalisation and standardisation of the data on terrestrial species and
microbial processes. After normalisation and standardisation of these data in step 3 a
selection of the data is made. Step 4 describes the method used to calculate an
HC50(terrestrial species) and HC50(microbial processes). The method used to derive the
HC50(birds) and HC50(mammals) to check if there is a risk for secondary poisoning is
described in step 5.

If not enough data on terrestrial species and microbial processes are available to derive a
reliable criterium for serious soil contamination, the HC50(terrestrial species) and
HCS50(microbial processes) are compared with a partition-HC50 using data on the toxicity
of aquatic species. If no data on terrestrial species and microbial processes are available
only a partition-HC50 can be derived. The methods used to derive partition-HC50s are
described in step 6, 7, 8 and 9. In step 10 the derivation of the ecotoxicological criterium
for serious soil contamination from the HC50-values is described.
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figure 2.1. Outline of the ecotoxicological serious soil contamination concentration or ECOTOX SCC.
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3. ECOTOXICOLOGICAL SERIOUS SOIL CONTAMINATION
CONCENTRATIONS OR ECOTOX SCCs

3.1. Second series of substances, group I, metals and trace elements

- SUBSTANCE: Antimony

Selected data freshwater species:

species parameter value (mg/l)
M. aeruginosa NOEC 23.2
E. sulcatum s. NOEC 121
D. magna EC50 420
T. tubifex EC50 680
L. idus melanotus LC50 1100

Selected data marine species:
species parameter value (mg/l)
C. variegatus LC50 7.25

HC50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 34 mg/l, log Kp=1.93 l/kg (Van Den Berg et al., 1994)
partition-HC50: 2894 mg/kg

PROPOSED ECOTOX SCC: 2890 mg/kg.




- SUBSTANCE: Beryllium

Selected data terrestrial species:
species parameter value in standard soil (mg/kg)
B. oleracea NOEC 113

Selected data microbial and enzymatic processes:

process parameter value in standard soil (mg/kg)
respiration NOEC 0.66
nitrification NOEC 56.3
N-mineralisation EC50 92

Selected data freshwater species:

species parameter value (ug/l)
P. putida NOEC 1.36
M. aeruginosa NOEC 30
S. qaudricauda NOEC 2.0
C. paramecium NOEC 510
E. sulcatum NOEC 4
U. parduczi NOEC 17
C. carpio NOEC 80
D. magna EC50 1830
T. tubifex EC50 10000
I. punctatus LC50 6100
L. reticulatus LC50 3890
L. idus melanotus LC50 1920
A. opacum LC50 10100
A. maculatum LC50 11500

HC50(terrestrial species): 113 mg/kg

HC50(processes): 7.49 mg/kg

HC50(aquatic species): 89.7 ug/l, log Kp=1.58 I/kg (Van Den Berg et al., 1994)
partition-HCS50: 3.41 mg/kg

PROPOSED ECOTOX SCC: 29.1 mg/kg.

partition-HC50 NOT TAKEN INTO ACCOUNT BECAUSE RELIABILITY OF
PARTITION COEFFICIENT FOR METALS IS LOW




- SUBSTANCE: Boron

Selected data terrestrial species:

species parameter value (mg/kg)
H. vulgare NOEC 1.0
S. vulgare s. NOEC 5.04
M. sativa EC50 21

Selected data microbial and enzymatic processes.

process parameter value (mg/kg)
nitrification NOEC 38
urease NOEC 11.7
dehydrogenase EC50 253

Selected data freshwater species:

species parameter value (ug/l)
P. putida NOEC 289700
C. Paramecium NOEC 10586
E. sulcatum NOEC 270
U. parduczi NOEC 30360
M. aeruginosa NOEC 20334
S. quadricauda NOEC 160
D. magna NOEC 6197
C. decorus NOEC 10000

HCS50(terrestrial species): 2.17 mg/kg

HC50(processes): 23 mg/kg

HC50(aquatic species): 6890 pg/l, log Kp=1.00 I/’kg (Van Den Berg et al., 1994)
partition-HC50: 68.9 mg/kg

PROPOSED ECOTOX SCC: 7.0 mg/kg.

THIS VALUE IS BASED ON TOXICITY DATA WITHOUT A SOIL TYPE
CORRECTION!! partition-HC50 NOT TAKEN INTO ACCOUNT BECAUSE
RELIABILITY OF PARTITION COEFFICIENT FOR METALS IS LOW
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3.2.

11

Second series of substances, group V, chlorinated hydrocarbons
SUBSTANCE: Dioxine (2,3,7,8-TCDD)

Selected data terrestrial species:

species parameter value in standard soil (mg/kg)
A. caliginosa NOLC 9.6
fauna, general NOEC 0.0075

Selected data freshwater species:

species parameter value (ng/1)
Paranais spec. NOEC 200
Physia spec. NOEC 200
O. mykiss NOEC 0.038
O. latipes NOEC 59
E. lucius NOEC 0.05
J. floridae NOEC 0.38
O. kisutch NOEC 0.028
O. mykiss NOEC 0.86
P. promelas NOEC 0.7

Selected data mammals:

species parameter value (ng/kg food)
R. norvegicus* NO(A)EL 20

Selected data BCFs and calculated NOECs for predatory organisms.

species parameter value
freshwater fish BCF 40000
worm BCF 0.7
predatory org...;* NOEC 29  ng/kg

predatory org.,.,,* NOEC 0.0005 ng/l
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SUBSTANCE: Dioxine (2,3,7,8-TCDD)

HCS50(terrestrial species): 0.27 mg/kg
HC50(soil + predatory org..;): 0.013 mg/kg*
HC50(predatory org..;): 2.9 E-5 mg/kg*
HC50(processes): not possible to calculate

HC50(aquatic species): 1.12 ng/l, log Kp=5.50 l/kg (Liem et al.,

HC50(partition, aquatic species): 0.35 mg/kg
HC50(aquatic + predatory org.,,,..): 0.52 ng/l*
HC50(partition, aquatic + predatory Org.,q,q):0.16 mg/kg*
HC50(predatory 0rg.,q,,q.): 0-0005 ng/l*

HCS50(partition, predatory org.,q...): 1.58 E-4 mg/kg*
PROPOSED ECO SCC: 0.046 m: *x

1993)

*  Data for predatory organisms based on only one NO(A)EL for mammals, no data for other mammals

and birds available.

**  proposed ecotoxicological intervention value is based on HC50(soil + predatory org..,) and
HC50(partition, aquatic + predatory org.,,...). Reliability is very low because only few BCF data are
available. From these few data a risk for secondary poisoning seems to be expected.

NOTE: Evaluation of dioxine took place in 1993. Because new data have become

available the ECOTOX SCC for dioxine will be re-evaluated.
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3.3. Second series of substances, group VI, pesticides

- SUBSTANCE: Chlordane

Selected data terrestrial species:

species parameter value in standard soil (mg/kg)
F. candida NOEC 5.00
E. andrei LC50 42
G. pennsylvanicus LC50 4.25

Selected data microbial and enzymatic processes.:

process parameter value in standard soil (mg/kg)
respiration NOEC 34.5
invertase-activity NOEC 34.5
amylase-activity NOEC 34.5

Selected data freshwater species.

species parameter value (ng/)
D. magna NOEC 12.1
H. azteca NOEC 53
Chironumus spec. NOEC 0.7
L. macrochirus NOEC 0.54
P. promelas NOEC 0.75
S. fontinalis NOEC 0.11
P. californica LC50 15
D. magna EC50 28.4
D. pulex EC50 29
G. lacustris LC50 26
G. fasciatus LC50 40
S. serrulatus EC50 20
C. commersoni LC50 17
L. punctatus LC50 2.32
M. salmoides LC50 3
0. clarki LC50 23
O. kisutch LC50 15
O. mykiss LC50 34.7
P. flavescens LC50 9.6
S. trutta LC50 11.1

S. fontinalis LC50 47
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SUBSTANCE: Chlordane

HC50(terrestrial species): 2.58 mg/kg

HC50(processes): 34.5 mg/kg

HC50(aquatic species): 1.36 pg/l, log Kp=3.36 I/kg (log Koc=4.60 /kg, Van Den Berg et
al., 1994)

partition-HCS50: 3.14 mg/kg

PROPOSED ECOTOX SCC: 5.44 mg/kg.

NO RISK FOR SECONDARY POISONING IS EXPECTED (Van De Plassche et al.,
1994)




SUBSTANCE: Heptachlor

Selected data terrestrial species:

species

F. candida

H. armata

O. justi porteri

P. melanarius

G. pennsylvanicus

Selected data freshwater species:

parameter
NOEC
NOEC
NOEC
NOEC
LC50

species

D. magna

P. promelas
D. pulex

G. fasciatus
G. lacustris

0. nais

S. serrulatus
C. sabulosa

P. badia

P. californica
B. rero

E. lucius

1. melas

1. punctatus

L. reticulatus
L. macrochirus
L. microlophus
M. salmoides
O. mykiss

P. promelas

S. kisutch

S. tshawytscha
B. woodhousii f.

parameter
NOEC
NOEC
EC50
LC50
LC50
LC50
EC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50

15

value in standard soil (mg/kg)
0.5
5.0
5.0
0.05
0.57

value (pg/l)
12.5
0.86
42
47.3
29
7.8
61.3
2.8
0.9
1.1
170
6.2
63
25
85
29.9
17
10
241
42.4
59
17
440
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SUBSTANCE: Heptachlor

HC50(terrestrial species): 0.23 mg/kg

HC50(processes): not possible to calculate

HC50(aquatic species): 2.72 pg/l, log Kp=3.15 I/kg (log Koc=3.21 l/kg, Van Den Berg et
al., 1994)

partition-HC50: 4.45 mg/kg

PROPOSED ECOTOX SCC: 1.01 mg/kg.

NO RISK FOR SECONDARY POISONING IS EXPECTED (Van De Plassche et al.,
1994)
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- SUBSTANCE: Endosulfan

Selected data terrestrial species:

species parameter value in standard soil (mg/kg)
L. sativa NOEC 1600

Chlorella, Scenedesmus,

Oscillatoria NOEC 125

E. andrei LC50 6.70

L. terrestris LC50 7.80

P. posthuma LC50 5.01

Selected data microbial and enzymatic processes:
process parameter value in standard soil (mg/kg)
nitrification EC50 1423

Selected data freshwater species.

species parameter value (pg/)
C. vulgaris NOEC 700
P. aurelia NOEC 100
D. magna NOEC 2.7
S. mossambicus NOEC 0.2

HC50(terrestrial species): 16.9 mg/kg

HCS50(processes): 142.3 mg/kg

HC50(aquatic species): 13.9 pg/l, log Kp=1.87 I/kg (log Koc=3.11 I/kg, Van Den Berg et
al., 1994)

partition-HC50: 1.04 mg/kg

PROPOSED ECOTOX SCC: 7.14 mg/kg.

NO RISK FOR SECONDARY POISONING IS EXPECTED (Van De Plassche et al.,
1994)
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- SUBSTANCE: Tributyltin oxide

Selected data freshwater species:

species parameter value (ug/l)
C. pyrenoidosa NOEC 18
S. pannonicus NOEC 32
L. stagnalis NOEC 0.32
D. magna NOEC 0.30
P. reticulata NOEC 0.32

Selected data freshwater species:

species parameter value (ug/l)
M. edulis NOEC 0.1
G. aculeatus NOEC 0.1

HCS50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 0.66 pg/l, log Kp=2.86 I/kg (log Koc=4.10 I/kg, Van Den Berg et
al., 1994)

partition-HC50: 0.48 mg/kg

PROPOSED ECOTOX SCC: 048 mg/kg




SUBSTANCE: Fentinacetate

Selected data terrestrial species:

species parameter
E. andrei LC50
L. terrestris LC50

Selected data freshwater species.

species parameter
S. subspicatus NOEC
A. glabratus LC50
B. glabrata LC50
B. sudanica LC50
B. nasustus LC50
R. heteromorpha LC50

HCS50(terrestrial species): 3.22 mg/kg

HCS50(processes): not possible to calculate
HC50(aquatic species): 6.46 pg/l, log Kp=3.10 kg (log Koc=4.34 1/kg, Van Den Berg et

al., 1994)
partition-HC50: 8.20 mg/kg

19

value in standard soil (mg/kg)

27
38.3

value (pg/l)

10
22
50
254
20.5
220

PROPOSED ECOTOX SCC: 5.14 mg/kg
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- SUBSTANCE: Azinphos methyl

Selected data terrestrial species.

species parameter value in standard soil (mg/kg)
L. sativa NOEC 500
F. candida NOEC 2.5
N. brevicollis LC50 367
T. quadistria LC50 300
F. melonaria LC50 400

Selected data freshwater species:

species parameter value (pg/l)
A. aquaticus NOEC 0.25
G. pseudolimnaeus NOEC 0.1
D. magna NOEC 0.1
A. lycorias NOEC 1.36
C. crystallinus NOEC 2.0
C. dipterium NOEC 2.0
E. subvaria NOEC 2.5
H. bettoni NOEC 2.94
O. rupinsulensis NOEC 1.73
P. promelas NOEC 0.33

HCS50(terrestrial species): 35.3 mg/kg

HC50(processes): not possible to calculate

HC50(aquatic species): 0.75 pg/l, log Kp=1.94 l/kg (log Koc=3.18 I/kg, Van Den Berg et
al., 1994)

partition-HC50: 0.066 mg/kg

PROPOSED ECOTOX SCC: 1.53 mg/kg
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34. Second series of substances, group VII, other pollutants

-  SUBSTANCE: Methylethylketone

Selected data freshwater species:

species parameter
E. sulcatum NOEC
C. paramecium NOEC
U. parduczi NOEC
P. putida NOEC
M. aeruginosa NOEC
S. quadricauda NOEC

value (mg/l)

170
3000
2800
1150

120
4300

HC50(terrestrial species): not possible to calculate

HCS50(processes): not possible to calculate
HC50(aquatic species): 973 mg/l, log Kp=-1.33 (I/kg) (log Koc=-0.10 l/kg, Van Den Berg

et al., 1994)
partition-HCS50: 175 mg/kg*

PROPOSED ECOTOX SCC: 175 mg/kg

*partition-HCS0 calculated as follows (Kreule et al., 1995):

partition-HCS50= (((r*Kp)+0)/r)*HC50(aquatic species)

in which:
r=density soil=1.5 kg/dm’
o=humidity soil=0.2

Kp=partition coefficient for standard soil
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3.5. Third series of substances, group I, metals and trace elements

-  SUBSTANCE: Silver

Selected data microbial and enzymatic processes:

process parameter value (mg/kg)
catalase NOEC 25
dehydrogenase NOEC 5
nitrification NOEC 54
arylsulfatase EC50 157
urease EC50 85

Selected data freshwater species.:

species parameter value (ug/l)
P. putida NOEC 6
M. aeruginosa NOEC 0.7
S. quadricauda NOEC 9.5
C. paramecium NOEC 2.6
E. sulcatum NOEC 580
U. parduczi NOEC 100
D. magna NOEC 3.6
O. mykiss NOEC 0.15
P. promelas NOEC 0.64
P. acuticornis EC50 5300
C. elegans LC50 100
T. tubifex EC50 31
C. pseudogracilis LC50 5
L. puncratus LC50 17.3
L. macrochirus LC50 13
L. idus melanotus LC50 400
0. kisutch LC50 7.5
0. mykiss LC50 10
0. latipes LC50 300
P. promelas LC50 8.8
T. articus LC50 55
A. hypnorum LC50 241
D. polymorpha LC50 400

C. tentans EC50 10
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SUBSTANCE: Silver

Selected data marine species

species parameter value (ng/l)
C. varia NOEC 10
C. gigas NOEC 20
M. galloprovinciales  NOEC 20
M. edulis NOEC 25
S. plana LC50 271
C. variegatus LC50 58000

HC50(terrestrial species): not possible to calculate
HCS50(processes): 15 (mg/kg)*

HC50(aquatic species): 7.6 (ug/l)

Kd: 128 (Kreule et al., 1995)

partition-HC50: 0.97 mg/kg

PROPOSED ECOTOX SCC: 15 mg/kg

*calculations based on data without a soil type correction.
HC50 based on tests with different soil types.
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3.6. Third series of substances, group IIl, Aromatic compounds

- SUBSTANCE: Dodecylbenzene

Selected data freshwater species:

species parameter value (ug/l)
D. magna NOEC 14
L. idus melanotus LC50 796000

HC50(terrestrial species): not possible to calculate
HC50(processes): not possible to calculate
HC50(aquatic species): not possible to calculate
partition-HC50: not possible to calculate

NO PROPOSAL FOR ECOTOX SCC
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- SUBSTANCE: 1,2,3-trimethylbenzene

Selected data freshwater species:

species parameter value (mg/1)
C. botulinum QSAR 45
B. subtilus QSAR 4.0
P. putida QSAR 11
S. cerevisiae QSAR 56
S. costacum QSAR 8.1
S. subspicatus QSAR 24
S. capricornutum QSAR 0.35
T. pyriformis QSAR 5.6
H. oligactus QSAR 0.56
L. stagnalis QSAR 0.52
N. spinipes QSAR 0.91
D. magna QSAR 0.26
A. aegypti QSAR 0.36
C. pipiens QSAR 0.65
P. promelas QSAR 0.25
B. rerio QSAR 0.25
A. mexicanum QSAR 0.67
R. temporaria QSAR 0.28
X. laevis QSAR 0.71

Selected data marine species

species parameter value (ug/l)
P. phosphoreum QSAR 9.2

HCS50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 1.53 mg/l, Kp=157 l/kg (log Koc=3.43, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=3.82 (Kreule et al., 1995))
partition-HC50: 240 mg/kg

PROPOSED ECOTOX SCC: 240 mg/kg
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SUBSTANCE: 1,2,4-trimethylbenzene

Selected data freshwater species:

species

C. colpoda
T. elliotti

. botulinum
. subtilus

. putida
cerevisiae
costacum

subspicatus

“iyrta !0y w0

. capricornutum
T. pyriformis
H. oligactus
stagnalis

. spinipes
aegypti

. pipiens
rerio
mexicanum
temporaria
laevis

. magna

TOX=EIO>2H

promelas

parameter

NOEC
NOEC
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
EC50

LC50

Selected data marine species

species
P. phosphoreum
Artemia spec.

parameter

QSAR
LC50

value (mg/l)

1.4
12
43
3.9
10
53
7.7
2.3
0.33
53
0.52
0.49
0.86
0.33
0.62
0.24
0.63
0.26
0.67
3.6
7.7

value (mg/1)
8.8
12
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SUBSTANCE: 1,2,4-trimethylbenzene

HC50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 1.15 mg/l, Kp=167 l/kg (log Koc=3.46, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=3.85 (Kreule et al., 1995))
partition-HC50: 192 mg/kg

PROPOSED ECOTOX SCC: 192 mg/kg
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- SUBSTANCE: 1,3,5-trimethylbenzene

Selected data freshwater species:

species parameter value (mg/l)
S. subspicatus NOEC 8.1
D. magna NOEC 0.89
C. botulinum QSAR 44
B. subtilus QSAR 3.9
P. putida QSAR 11
S. cerevisiae QSAR 54
S. costacum QSAR 7.9
S. capricornutum QSAR 0.34
T. pyriformis QSAR 5.3
H. oligactus QSAR 0.53
L. stagnalis QSAR 0.50
N. spinipes QSAR 0.88
A. aegypti QSAR 0.34
C. pipiens QSAR 0.63
P. promelas QSAR 0.24
B. rerio QSAR 0.24
A. mexicanum QSAR 0.65
R. temporaria QSAR 0.27
X. laevis QSAR 0.68
C. auratus LC50 13

Selected data marine species

species parameter value (mg/1)
P. phosphoreum QSAR 8.9
Artemia spec. LC50 14
C. magister LC50 4.3

HCS50(terrestrial species): not possible to calculate

HCS50(processes): not possible to calculate

HC50(aquatic species): 1.24 mg/l, Kp=163 l/kg (log Koc=3.45, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=3.84 (Kreule et al., 1995))
partition-HC50: 202 mg/kg

PROPOSED ECOTOX SCC: 202 mg/kg
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- SUBSTANCE: 1,2,3,4-tetramethylbenzene

Selected data freshwater species.

species parameter value (mg/l)
C. botulinum QSAR 20
B. subtilus QSAR 2.2
P. putida QSAR 5.8
S. cerevisiae QSAR 26
S. costacum QSAR 4.0
S. subspicatus QSAR 1.0
S. capricornutum QSAR 0.13
T. pyriformis QSAR 2.5
H. oligactus QSAR 0.23
L. stagnalis QSAR 0.22
N. spinipes QSAR 0.42
D. magna QSAR 0.09
A. aegypti QSAR 0.11
C. pipiens QSAR 0.27
P. promelas QSAR 0.10
B. rerio QSAR 0.10
A. mexicanum QSAR 0.27
R. temporaria QSAR 0.09
X. laevis QSAR 0.28

Selected data marine species

species parameter value (mg/l)
P. phosphoreum QSAR 4.7

HCS50(terrestrial species): not possible to calculate

HCS50(processes): not possible to calculate

HC50(aquatic species): 0.65 mg/l, Kp=494 l/kg (log Koc=3.93, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=4.32 (Kreule et al., 1995))
partition-HC50: 321 mg/kg

PROPOSED ECOTOX SCC: 321 mg/kg
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- SUBSTANCE: 1,2,3,5-tetramethylbenzene

Selected data freshwater species:

species parameter value (mg/1)
C. botulinum QSAR 17
B. subtilus QSAR 1.9
P. putida QSAR 5.2
S. cerevisiae QSAR 23
S. costacum QSAR 35
S. subspicatus QSAR 0.88
S. capricornutum QSAR 0.11
T. pyriformis QSAR 2.2
H. oligactus QSAR 0.20
L. stagnalis QSAR 0.19
N. spinipes QSAR 0.37
D. magna QSAR 0.07
A. aegypti QSAR 0.10
C. pipiens QSAR 0.24
P. promelas QSAR 0.09
B. rerio QSAR 0.09
A. mexicanum QSAR 0.24
R. temporaria QSAR 0.07
X. laevis QSAR 0.24

Selected data marine species

species parameter value (mg/l)
P. phosphoreum QSAR 4.2

HC50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 0.56 mg/l, Kp=580 I/kg (log Koc=4.00, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=4.39 (Kreule et al., 1995))
partition-HCS50: 325 mg/kg

PROPOSED ECOTOX SCC: 325 mg/kg
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- SUBSTANCE: 1,2,4,5-tetramethylbenzene

Selected data freshwater species:

species parameter value (mg/1)
M. aeruginosa NOEC 34
C. botulinum QSAR 30
B. subtilus QSAR 3.0
P. putida QSAR 8.0
S. cerevisiae QSAR 38
S. costacum QSAR 5.7
S. subspicatus QSAR 1.6
S. capricornutum QSAR 0.21
T. pyriformis QSAR 3.7
H. oligactus QSAR 0.36
L. stagnalis QSAR 0.33
N. spinipes QSAR 0.62
A. aegypti QSAR 0.20
C. pipiens QSAR 0.42
P. promelas QSAR 0.16
B. rerio QSAR 0.16
A. mexicanum QSAR 0.43
R. temporaria QSAR 0.15
X. laevis QSAR 0.44
C. angulosa EC50 9.7
C. vulgaris EC50 9.9
D. magna LC50 0.47

Selected data _marine species
species parameter value (mg/l)
P. phosphoreum QSAR 6.6

HC50(terrestrial species): not possible to calculate

HCS50(processes): not possible to calculate

HC50(aquatic  species): 0.64 mg/l, Kp=621 l/kg (log Koc=4.03, derived from log
Koc=0.989(logKow)-0.346 (Karickhoff, 1981), log Kow=4.42 (Kreule et al., 1995))
partition-HC50: 397 mg/kg

PROPOSED ECOTOX SCC: 397 mg/kg




3.7.

HC50(terrestrial species): not possible to calculate
HC50(processes): not possible to calculate
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Third series of substances, group IV, Chlorinated hydrocarbons

SUBSTANCE: 1,1-dichloroethane

Selected data freshwater species:

species

C. botulinum
B. subtilus

. putida
cerevisiae

costacum

“ 'y

subspicatus

S. capricornutum

T. pyriformis
H. oligactus
L. stagnalis
N. spinipes
A. aegypti

C. pipiens

P. promelas
B. rerio

A. mexicanum
R. temporaria
X. laevis

D. magna

parameter

QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
EC50

Selected data marine species:

species

P. phosphoreum

parameter

QSAR

1729
66
178
1775
193
111
31
192
25
24
29
48
30
12
12
34
38
39
92

181

HCS50(aquatic species): 26 mg/l

Kp: 1.60 l/kg (Koc=27.5 I/kg , Kreule et al., 1995)
partition-HC50: 41.6 mg/kg
PROPOSED ECOTOX SCC: 42 mg/kg

value (mg/1)

value (mg/l)
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- SUBSTANCE: 1,1,1-trichloroethane

Selected data freshwater species.

species parameter value (mg/l)
P. putida NOEC 47
M. aeruginosa NOEC 180
S. quadricauda NOEC 220
D. magna NOEC 1.3
C. carpio NOEC 7.7
C. angulosa EC50 280
C. vulgaris EC50 150
S. aurantia EC50 410
L. macrochirus LC50 72
P. promelas LC50 49

Selected data marine species:

species parameter value (mg/l)
P. phosphoreum EC50 8.0
C. variegatus LC50 71

HC50(terrestrial species): not possible to calculate
HC50(processes): not possible to calculate
HC50(aquatic species): 16 mg/l

Kp: 5.41 (log Koc=1.97 l/kg, Kreule et al., 1995)
partition-HC50: 88 mg/kg

PROPOSED ECOTOX SCC: 88 mg/kg




- SUBSTANCE: 1,2-dichloroethene

Selected data freshwater species.:

species parameter

C. botulinum
B. subtilus
P. putida

S. cerevisiae

S. costacum

S. subspicatus

S. capricornutum
T. pyriformis

H. oligactus
stagnalis

. spinipes
aegypti

. pipiens
promelas
rerio
mexicanum

. temporaria

. laevis

. magna

MO X EE®RTO>2D

. macrochirus

QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
QSAR
LC50

LC50

Selected data marine species:

species parameter

P. phosphoreum

HCS50(terrestrial species): not possible to calculate
HCS50(processes): not possible to calculate

QSAR

35

value (mg/l)

5357
159
428

5201
521
365
125
579

84
78
84
219
98
41
41
114
170
136
220
140

value (mg/l)

461

HC50(aquatic species): 63 mg/l
Kp: 3.78 l/kg (Koc=65.1, Kreule et al., 1995)

partition-HC50: 238 mg/kg

PROPOSED ECOTOX SCC: 238 mg/kg
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3.8. Third series of substances, group VII, Other pollutants
- SUBSTANCE: Ethyleneglycol

Selected data freshwater species:

species parameter value (mg/1)
M. aeruginosa NOEC 2000
C. paramaecium NOEC 112
D. magna LC50 46300
O. mykiss LC50 28664
P. promelas LC50 52899

Selected data marine species:
S. ocellatus EC50 124

SUBSTANCE: Ethyleneglycol

HC50(soil organisms): not possible to calculate
HCS50(processes): not possible to calculate

HC50(aquatic species): 676 mg/l, Kp=0 (Kreule et al., 1995)
partition-HC50: 90 mg/kg*

PROPOSED ECOTOX SCC: 90 mg/kg

*partition-HC50 calculated as follows (Kreule et al., 1995):
partition-HC50= (((r*Kp)+o)/r)*HC50(aquatic species)

in which:
r=density soil=1.5 kg/dm’
o=humidity s0il=0.2
Kp=partition coefficient for standard soil



- SUBSTANCE: Diethylene glycol

Selected data freshwater species.

species parameter
P. putida NOEC
M. aeruginosa NOEC
S. quadricauda NOEC
E. sulcatum NOEC

Selected data marine species.
P. phosphoreum EC50

38

value (mg/l)
8000
1700
2700

10800

29000

HCS50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 3598 mg/l
Kp: 125 (Koc=2149, Kreule et al., 1994)
partition-HC50: 448462 mg/kg

PROPOSED ECOTOX SCC: 450000 mg/kg
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- SUBSTANCE: Acrylonitril

Selected data freshwater species:

species parameter value (mg/l)
D. magna EC50 9.1
B. rerio LC50 25
L. macrochirus LC50 13
P. promelas LC50 14
P. reticulata LC50 34

Selected data marine species:

species parameter value (mg/l)
0. diadema LC50 68
L. rhomboides LC50 25

HC50(terrestrial species): not possible to calculate
HC50(processes): not possible to calculate

HC50(aquatic species): 2.2 mg/l

Kp: 0.60 (log Koc=1.02, geometric mean of values in Appendix V)
partition-HC50: 1.3 mg/kg

PROPOSED ECOTOX SCC:_1.3 mg/kg




SUBSTANCE: Formaldehyde

Selected data freshwater species:

species

P. putida

M. aeruginosa
S. quadricauda
C. paramaecium
E. sulcatum

U. parduczi
Cypridopsis spec.
D. magna

P. kadiakensis
Corbicula spec.
Helisoma spec.
Notonecta spec.
P. phosphoreum
1. melas

1. punctatus

L. cyanellus

L. macrochirus
L. idus melanotus
M. dolomieui
M. salmoides

O. mykiss

0. salar

S. namaycush

P. reticulata

parameter
NOEC
NOEC
NOEC
NOEC
NOEC
NOEC
EC50
ECS50
EC50
EC50
EC50
EC50
EC50
EC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50
LC50

Selected data marine species:

species
C. chanos
M. saxatilis

parameter

LC50
LC50

40

value (mg/l)
5
0.14
0.88
1.6
7.7
2.3
9.2
15
186
5
37
330

25
20
69
40
15
54
57
43
69
39
27

value (mg/l)
232
5.7
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SUBSTANCE: Formaldehyde

HC50(terrestrial species):not possible to calculate
HC50(processes):not possible to calculate

HC50(aquatic species): 2.3 mg/l, Kp=0 (Kreule et al., 1995)
HC50(partition): 0.30 mg/kg*

PROPOSED ECOTOX SCC :0.30 mg/kg

*partition-HC50 calculated as follows (Kreule et al., 1995):
partition-HC50= (((r*Kp)+0)/r)*HC50(aquatic species)

in which:
r=density soil=1.5 kg/dm’
o=humidity so0il=0.2
Kp=partition coefficient for standard soil
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- SUBSTANCE: Methanol

Selected data freshwater species.

species parameter value (mg/1)
P. putida NOEC 6600
M. aeruginosa NOEC 530
S. qaudricauda NOEC 8000
C. paramaecium NOEC 441
C. pyredoinosa EC50 29
A. cylindrica EC50 20
A. inaequalis EC50 21
A. variabilis EC50 25
P. caudatum LC50 7700
D. magna EC50 13200
L. macrochirus LC50 19100
O. mykiss LC50 618
P. promelas LC50 29000

Selected data marine species

species parameter value (mg/1)
P. phosphoreum EC50 72457

E. modestus EC50 0.77

N. spinipes LC50 12000

A. alburnus LC50 28000

S. ocellatus EC50 120

HC50(terrestrial species):not possible to calculate
HC50(processes): not possible to calculate

HC50(aquatic species): 250 mg/l, Kp=0 (Kreule et al., 1995)
partition-HC50= 33*

PROPOSED ECOTOX SCC:_33 mg/kg

*partition-HC50 calculated as follows (Kreule et al., 1995):
partition-HC50= (((r*Kp)+0)/r)*HC50(aquatic species)

in which:
r=density soil=1.5 kg/dm’
o=humidity so01l=0.2
Kp=partition coefficient for standard soil



- SUBSTANCE: Butanol
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Selected data freshwater species:

species parameter value (mg/l)
P. putida NOEC 650

M. aeruginosa NOEC 100

S. quadricauda NOEC 95

C. paramaecium NOEC 28

E. sulcatum NOEC 55

U. parduczi NOEC 8

X. laevis LC50 1200

D. magna EC50 1880

C. auratus LC50 1900

L. idus malnotus LC50 1200

P. promelas LC50 1730
Selected data marine species:

species parameter value (mg/l)
P. phosphoreum EC50 3039

E. modestus EC50 2.8

N. spinipes LC50 2100

A. alburnus LC50 2290

HC50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 76 mg/l
Kp: 0.34 (log Koc=0.76, Kreule et al., 1995)

partition-HC50: 26 mg/kg

PROPOSED ECOTOX SCC: 26 mg/kg
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- SUBSTANCE: Butylacetate

Selected data freshwater species:

species parameter value (mg/l)
P. putida NOEC 115
M. aeruginosa NOEC 280
S. quadricauda NOEC 21
C. paramaecium NOEC 670
E. sulcatum NOEC 321
U. parduczi NOEC 574
D. magna EC50 205
L. macrochirus LC50 100
L. idus melanotus LC50 71
P. promelas LC50 18

Selected data marine species:
species parameter value (mg/l)
M. beryllina LC50 185

HCS50(terrestrial species): not possible to calculate

HC50(processes): not possible to calculate

HC50(aquatic species): 43 mg/l, Kp=2.2 (log Koc=1.58, Kreule et al., 1995)
partition-HC50: 95 mg/kg

PROPOSED ECOTOX SCC: 95 mg/kg




- SUBSTANCE: Methyl-t-butylether

Selected data freshwater species.

species parameter
C. botulinum QSAR
B. subtilus QSAR
P. putida QSAR
S. costacum QSAR
S. subspicatus QSAR
S. capricornutum QSAR
S. cerevisiae QSAR
T. pyriformis QSAR
H. oligactus QSAR
L. stagnalis QSAR
N. spinipes QSAR
D. magna QSAR
A. aegypti QSAR
C. pipiens QSAR
B. rerio QSAR
A. mexicanum QSAR
R. temporaria QSAR
X. laevis QSAR
P. promelas LC50

Selected data marine species

species parameter

P. phosphoreum

QSAR

45

7633
206
554
705
533
197

7278
819
122
114
118
185
364
143

60
169
282
204

689

611

HCS50(terrestrial species):not possible to calculate

HCS50(processes):not possible to calculate

HC50(aquatic species): 162 mg/l

Kp: 0.77 (Koc=13.3, Kreule et al., 1995)

partition-HC50: 125 mg/kg

PROPOSED ECOTOX SCC: 125 mg/kg

value (mg/l)

value (mg/l)
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APPENDIX I: RIVM-reports published in the Soil Intervention Project

Linders, J.B.H.J. (1990) Risicobeoordeling bij de mens bij blootstelling aan stoffen. Uitgangs-punten en
veronderstellingen. [In Dutch] RIVM-report no. 725201003, dated August 1990.
Contains: description of calculation formulas to be used for estimation of human exposure via several
routes in case of soil contamination; the formulas in this report were used in the compilation of the
CSOIL-model as reported in the RIVM-report by van den Berg (1991/1994).

Denneman, C.A.J. & Gestel, C.AM. van (1990) Bodemverontreiniging en bodemecosystemen: voorstel voor
C-(toetsings)waarden op basis van ecotoxicologische risico’s. [In Dutch] RIVM-report no. 725201001, dated
April 1990.
Contains: ecotoxicolgical criteria for Ist series of chemicals; only data for soil organisms taken into
consideration; the separate data for the individual compounds are presented in the appendix to this

report.

Denneman, C.A.J. & Gestel, C.A.M. van (1991) Afleiding van C-waarden voor bodemecosystemen op basis

van aquatisch ecotoxicologische gegevens. [In Dutch] RIVM-report no. 725201008, dated September 1991.
Contains: for the Ist series of chemicals aquatic ecotoxicological data and QSARs were now also taken
into consideration for derivation of C-values for water; from the latter values soil C-values were
calculated and compared to the soil C-values previously derived leading to changes for several
chemicals.

Vermeire, T.G., Apeldoorn, M.E. van, Fouw, J.C. de & Janssen, P.J.CM. (1991) Voorstel voor de
humaantoxicologische onderbouwing van C-(toetsings)waarden. [In Dutch] RIVM-report no. 725201005,
dated February 1991.
Contains: human-toxicological criteria (MPR-values) for 1st series of chemicals, this Ist series consists
of 55 compounds or groups of compounds; includes description of the method used to derive the MPR-

values.

Berg, R. van den (1991/1994) Blootstelling van de mens aan bodemverontreiniging. Een kwalitatieve en
kwantitatieve analyse leidend tot voorstellen voor humaantoxicologische C-toetsingswaarden (beperkt
herziene versie). [In Dutch] RIVM-report no. 725201006, dated April 1991/January 1994. Modified version
of the original report from 1991.
Contains: description of the formulas that form the CSOIL model, the model used to estimate human
exposure in case of soil pollution; based on the human-toxicological criteria (MPR-values) for the Ist
series of chemicals, CSOIL is used to derive human-toxicological intervention values; appendix 1.11 to

this report gives "new" modified human-toxicological intervention values.

Berg, R. van den & Roels, JM. (1991) Beoordeling van risico’s voor mens en milieu bij blootstelling aam
bodemverontreiniging. Integratie van deelaspecten. [In Dutch] RIVM-report no. 725201007, dated February
1991.
Contains: for the Ist series of chemicals: integration of ecotoxicological criteria with the results of
CSOIL calculations based on the human-toxicological criteria, yielding proposal for soil intervention
values; note that several of the then proposed values have been modified at a later stage.
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APPENDIX I (continued): RIVM-reports published in the soil Intervention project

Vermeire, T.G. (1993) Voorstel voor de humaantoxicologische onderbouwing van C-(toetsings)waarden.

Betreft addendum op rapport 725201005. [In Dutch] RIVM-report no. 715801001, dated May 1993.
Contains: re-evaluation of 9 (groups of) compounds from the set dealt with in the Vermeire et al.-report
from 1991.

Bockting, G.J.M., Swartjes, F.A., Koolenbrander, L.GM. & Berg, R. van den (1994) Beoordeling-
ssystematiek bodemkwaliteit ten behoeve van bouwvergunningsaanvragen. Deel 1. Bodem-gebruiksspecifieke
beoordelingsmethodiek voor de humane blootstelling. [In Dutch] RIVM-report no. 715810001, dated June
1994.
Contains: methodology for estimating human exposure based on calculation formulas from the CSOIL
model; several standard soil use categories are defined using standard assumptions as to human
exposure; the result is a exposure estimate for a specific kind of site; this method is part of a system for
the evaluation of soil quality in dealing with requests for official building permits to be granted by local
authorities; the method is yet to be further developed in future work.

Swartjes, F.A., Koolenbrander, L.G.M. & Bockting, G.J.M. (1994) Beoordelingssystematiek bodemkwaliteit
ten behoeve van bouwvergunningsaanvragen. Deel II. Methodiek ter bepaling van het verspreidingsrisico. [In
Dutch] RIVM-report no. 715810002, dated June 1994.
Contains: method for classification of calculated fluxes into 3 classes of increasing risk of contaminant
dispersal; this classification provides a pragmatic assessment of the risk of dispersal; this method is part
of a system for the evaluation of soil quality in dealing with requests for official building permits to be
granted by local authorities; this methodology will be tested in practice, future adjustments may be

necessary.

Crommentuijn, G.H., Plassche, E.J. van de & Canton, J.H. (1994) Guidance document on the derivation of
ecotoxicological criteria for serious soil contamination in view of the intervention value for soil clean-up.
RIVM-report no. 950011003, dated November 1994.
Contains: description of the methodology used to derive ecotoxicological criteria in a stepwise protocol:
data needs, formulas for normalisation & standardisation, data selection & method for calculation of the
several HC50-values.

Berg, R. van den, Bockting, G.J.M., Crommentuyn, G.H. & Janssen, P.J.C.M. (1994) Proposals for interven-
tion values for soil clean-up: Second series of chemicals. RIVM-report no. 715810004, dated December
1994.
Contains: physicochemical properties, results of CSOIL calculations, derivation of the serious-soil-
contamination-concentrations (scc) using the ecotoxicological and human-toxicological criteria;
integration of values yielding proposal for intervention values; this 2nd series consists of 12 chemicals.

Kreule, P., Berg, R. van den, Waitz, M.E.W. & Swartjes, F.A. (1995) Calculation of human-toxicological
Serious-Soil-Contamination-Concentrations and proposals for intervention values for clean-up of soil and
groundwater: Third series of compounds. RIVM-report no. 715810 010.
Contains: physicochemical properties, results of CSOIL calculations, derivation of the serious-soil-
contamination-concentrations (scc) using the ecotoxicological and human-toxicological criteria;

integration of values yielding proposal for intervention values; this 3rd series consists of 14 compounds.
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APPENDIX II: toxicity data terrestrial species

In this appendix the toxicity data for terrestrial species are presented.

Legend:

soil type natural soils classified according to the American Soil
Classification System, am= artificial medium

% o.m. % organic matter content

exp. time exposure time: h= hour(s), d= day(s), w= week(s),
m= month(s), min= minute(s)

result, > and > value indicated is highest concentration used in the test

< and < value indicated is lowest concentration used in the test

result stand. soil result calculated for standard soil containing 10% organic matter
(o.m.) and 25% clay

content:

beryllium (52)

boron (53)

dioxine (2,3,7,8-TCDD) (54)
chlordane (55)

heptachlor (56)

endosulfan (57)

fentinacetate (58)

azinphos methyl (59)
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APPENDIX III: toxicity data microbial and enzymatic processes

In this appendix the toxicity data for microbial and enzymatic processes are presented.

Legend:

soil type natural soils classified according to the American Soil
Classification System, am= artificial medium

% o.m. % organic matter content

exp. time exposure time: h= hour(s), d= day(s), w= week(s),

result, > and >
< and <
result stand. soil

m= month(s), min= minute(s)

value indicated is highest concentration used in the test

value indicated is lowest concentration used in the test

result calculated for standard soil containing 10% organic matter
(o.m.) and 25% clay

content:
beryllium (62)
boron (63)
chlordane (64)
endosulfan (65)
silver (66)
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APPENDIX IV: toxicity data freshwater species

In this appendix the toxicity data for freshwater species are presented. For each substance

the data are divided in chronic toxicity data and acute toxicity data.

Legend:

A Y= test substance analyzed in test solution
N= test substance not analyzed in solution or no data

test type S= static, R= renewal, CF= continuous flow

test sub. purity ag= analytical grade, rg= reagent grade, tech= technical grade

test water am= artificial medium, DSW:=Dutch Standard Water, dtw:=
dechlorinated tap water, nw= natural water, rw= reconstituted water,
rdw= reconstituted deionized sterile-filtered water, sw= standard
water, tw= tap water

exp. time exposure time: h= hour(s), d= day(s), w= week(s), m= month(s),

result > and >
< and <

min= minute(s)

value indicated is highest concentration used in the test
value indicated is lowest concentration used in the test
given value based on measured concentrations

Content:
antimony (71)
beryllium (72)
boron (74)

2,3,7,8-TCDD (75)

chlordane (77)
heptachlor (79)
endosulfan (81)

tributyltin oxide (82)
fentinacetate (83)

azinphos methyl (84)
methylethylketon (85)

silver (86)

dodecylbenzene (90)
1,2,4-trimethylbenzene (91)
1,3,5-trimethylbenzene (92)
1,2,4,5-tetramethylbenzene (93)



1,1-dichloroethane (94)
1,1,1-trichloroethane (95)
1,2-dichloroethene (97)
ethyleneglycol (98)
diethyleneglycol (99)
acrylonitril (100)
formaldehyde (101)
methanol (103)

butanol (105)
butylacetate (106)
methyl zert-butyl ether (107)
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APPENDIX V: toxicity data marine species

In this appendix the toxicity data for marine species are presented. For each substance the
data are divided in chronic toxicity data and acute toxicity data.

Legend:

A Y= test substance analyzed in test solution
N= test substance not analyzed in solution or no data

test type S= static, R= renewal, CF= continuous flow

test sub. purity ag= analytical grade, rg= reagent grade, tech= technical grade

test water am= artificial medium, DSW:=Dutch Standard Water, dtw:=
dechlorinated tap water, nw= natural water, rw= reconstituted water,
rdw= reconstituted deionized sterile-filtered water, sw= standard
water, tw= tap water

exp. time exposure time: h= hour(s), d= day(s), w= week(s), m= month(s),

result > and >
<and <
o

min= minute(s)

value indicated is highest concentration used in the test
value indicated is lowest concentration used in the test
given value based on measured concentrations

Content:
antimony (110)
boron (111)

tributltin oxide (112)
acrylonitril (113)

n-butanol (114)

butylacetate (115)
1,1,1-trichloroethane (116)
diethyleneglycol (117)
mono-ethyleneglycol (118)
formaldehyde (120)
methanol (121)

silver (122)
1,2,4-trimethylbenzene (123)
1,3,5-trimethylbenzene (124)
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APPENDIX VI: QSAR-data for freshwater and marine species, 1,2,3-trimethylbenzene

log Kow 3.82

Molecular Weight (g) 120.2

Species NOEC [mg/1] log Kow range
Bacteria

Clostridium botulinum 45.45 0.77 - 6.11
Bacillus subtilus 4.03 -0.77 - 4.57
Pseudomonas putida 10.84 -0.25 - 2.72
Photobacterium phosphoreum 9.17 -1.31-4.14
Fungi

Saccharomonas cerevisiae 56.27 -0.77 - 1.56
Algae

Skeletonema costatum 8.12 1.48 - 4.60
Scenedesmus subspicatus 2.42 0.76 - 3.53
Selenastrum capricornutum 0.35 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 5.55 -0.77 - 5.58
Coelenterata

Hydra oligactis 0.56 -0.25-2.72
Mollusca

Lymnea stagnalis 0.52 -0.25 - 2.72
Arthropoda

Nitocra spinipes 0.91 -0.77 - 5.13
Daphnia magna 0.26 -0.24 - 5.18
Aedes aegypti 0.36 -1.36 - 2.72
Culex pipiens 0.65 -0.25 - 2.72
Pisces

Pimephales promelas/ 0.25 046 - 524
Brachydanio rerio

Amphibia

Ambystoma mexicanum 0.67 -0.25-2.72
Rhana temporaria 0.28 -0.77 - 2.97

Xenopus laevis 0.71 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,2,4-trimethylbenzene

log Kow 3.85

Molecular Weight (g) 120.2

Species NOEC [mg/1] log Kow range
Bacteria

Clostridium botulinum 42.94 0.77 - 6.11
Bacillus subtilus 3.85 -0.77 - 4.57
Pseudomonas putida 10.37 -0.25-272
Photobacterium phosphoreum 8.75 -1.31 - 4.14
Fungi

Saccharomonas cerevisiae 53.32 -0.77 - 1.56
Algae

Skeletonema costatum 7.73 1.48 - 4.60
Scenedesmus subspicatus 2.29 0.76 - 3.53
Selenastrum capricornutum 0.33 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 5.25 -0.77 - 5.58
Coelenterata

Hydra oligactis 0.52 -0.25-2.72
Mollusca

Lymnea stagnalis 0.49 -0.25 - 2.72
Arthropoda

Nitocra spinipes 0.86 -0.77 - 5.13
Daphnia magna 0.24 -0.24 - 5.18
Aedes aegypti 0.33 -1.36 - 2.72
Culex pipiens 0.62 -0.25 - 2.72
Pisces

Pimephales promelas/ 0.24 0.46 - 5.24
Brachydanio rerio

Amphibia

Ambystoma mexicanum 0.63 -0.25-2.72
Rhana temporaria 0.26 -0.77 - 2.97

Xenopus laevis 0.67 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,3,5-trimethylbenzene

log Kow 3.84

Molecular Weight (g) 120.2

Species NOEC [mg/l] log Kow range
Bacteria

Clostridium botulinum 43.76 0.77 - 6.11
Bacillus subtilus 3.91 -0.77 - 4.57
Pseudomonas putida 10.53 -0.25 - 2.72
Photobacterium phosphoreum 8.89 -1.31 - 4.14
Fungi

Saccharomonas cerevisiae 54.29 -0.77 - 1.56
Algae

Skeletonema costatum 7.85 1.48 - 4.60
Scenedesmus subspicatus 2.33 0.76 - 3.53
Selenastrum capricornutum 0.34 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 5.34 -0.77 - 5.58
Coelenterata

Hydra oligactis 0.53 -0.25-2.72
Mollusca

Lymnea stagnalis 0.50 -0.25 - 2.72
Arthropoda

Nitocra spinipes 0.88 -0.77 - 5.13
Daphnia magna 0.24 -0.24 - 5.18
Aedes aegypti 0.34 -1.36 - 2.72
Culex pipiens 0.63 -0.25 - 2.72
Pisces

Pimephales promelas/ 0.24 0.46 - 5.24
Brachydanio rerio

Amphibia

Ambystoma mexicanum 0.65 -0.25 - 2.72
Rhana temporaria 0.27 -0.77 - 2.97

Xenopus laevis 0.68 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,2,3,4-tetramethylbenzene

log Kow 4.32

Molcular Weight (g) 134.2

Species NOEC [mg/1] log Kow range
Bacteria

Clostridium botulinum 19.74 0.77 - 6.11
Bacillus subtilus 2.15 -0.77 - 4.57
Pseudomonas putida 5.79 -0.25-2.72
Photobacterium phosphoreum 4.68 -1.31-4.14
Fungi

Saccharomonas cerevisiae 25.59 -0.77 - 1.56
Algae

Skeletonema costatum 3.96 1.48 - 4.60
Scenedesmus subspicatus 1.01 0.76 - 3.53
Selenastrum capricornutum 0.13 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 2.46 -0.77 - 5.58
Coelenterata

Hydra oligactis 0.23 -0.25 - 2.72
Mollusca

Lymnea stagnalis 0.22 -0.25 - 2.72
Arthropoda

Nitocra spinipes 0.42 -0.77-5.13
Daphnia magna 0.09 -0.24 - 5.18
Aedes aegypti 0.11 -1.36 - 2.72
Culex pipiens 0.27 -0.25-2.72
Pisces

Pimephales promelas/ 0.10 0.46 - 5.24

Brachydanio rerio

Amphibia
Ambystoma mexicanum 0.27 -0.25 - 2.72
Rhana temporaria 0.09 -0.77 - 2.97

Xenopus laevis 0.28 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,2,3,5-tetramethylbenzene

log Kow 439

Molcular Weight (g) 134.2

Species NOEC [mg/1] log Kow range
Bacteria

Clostridium botulinum 17.30 0.77 - 6.11
Bacillus subtilus 1.94 -0.77 - 4.57
Pseudomonas putida 5.23 -0.25 - 2.72
Photobacterium phosphoreum 4.19 -1.31-4.14
Fungi

Saccharomonas cerevisiae 22.57 -0.77 - 1.56
Algae

Skeletonema costatum 3.52 1.48 - 4.60
Scenedesmus subspicatus 0.88 0.76 - 3.53
Selenastrum capricornutum 0.11 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 2.17 -0.77 - 5.58
Coclenterata

Hydra oligactis 0.20 -0.25-2.72
Mollusca

Lymnea stagnalis 0.19 -0.25-2.72
Arthropoda

Nitocra spinipes 0.37 -0.77 - 5.13
Daphnia magna 0.07 -0.24 - 5.18
Aedes aegypti 0.10 -1.36 - 2.72
Culex pipiens 0.24 -0.25-2.72
Pisces

Pimephales promelas/ 0.09 046 - 5.24

Brachydanio rerio

Amphibia
Ambystoma mexicanum 0.24 -0.25 - 2.72
Rhana temporaria 0.07 -0.77 - 2.97

Xenopus laevis 0.24 -0.25 - 272
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,2,4,5-tetramethylbenzene

log Kow 4.1

Molcular Weight (g) 134.2

Species NOEC [mg/1] log Kow range
Bacteria

Clostridium botulinum 29.91 0.77 - 6.11
Bacillus subtilus 2.98 -0.77 - 4.57
Pseudomonas putida 8.01 -0.25-2.72
Photobacterium phosphoreum 6.60 -1.31-4.14
Fungi

Saccharomonas cerevisiae 38.00 -0.77 - 1.56
Algae

Skeletonema costatum 5.70 1.48 - 4.60
Scenedesmus subspicatus 1.56 0.76 - 3.53
Selenastrum capricornutum 0.21 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 3.70 -0.77 - 5.58
Coelenterata

Hydra oligactis 0.36 -0.25-2.72
Mollusca

Lymnea stagnalis 0.33 -0.25-2.72
Arthropoda

Nitocra spinipes 0.62 -0.77 - 5.13
Daphnia magna 0.15 -0.24 - 5.18
Aedes aegypti 0.20 -1.36 - 2.72
Culex pipiens 042 -0.25 - 2.72
Pisces

Pimephales promelas/ 0.16 046 - 524

Brachydanio rerio

Amphibia
Ambystoma mexicanum 0.43 -0.25-2.72
Rhana temporaria 0.15 -0.77 - 2.97

Xenopus laevis 0.44 -0.25-2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,1-dichloorethaan

log(kow) 1.79

MW(g) 98.95

Species NOEC [mg/1] log Kow range

Bacteria

Clostridium botulinum 1728.29 0.77 - 6.11
Bacillus subtilus 66.04 -0.77 - 4.57
Pseudomonas putida 177.75 -0.25 - 2.72
Photobacterium phosphoreum 181.22 -1.31 - 4.14
Fungi

Saccharomonas cerevisiae 1775.07 -0.77 - 1.56
Algae

Skeletonema costatum 193.47 1.48 - 4.60
Scenedesmus subspicatus 111.18 0.76 - 3.53
Selenastrum capricornutum 31.29 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 192.05 -0.77 - 5.58
Coelenterata

Hydra oligactis 25.47 -0.25 - 2.72
Mollusca

Lymnea stagnalis 23.77 -0.25 - 2.72
Arthropoda

Nitocra spinipes 28.79 -0.77 - 5.13
Daphnia magna 27.15 -0.24 - 5.18
Aedes aegypti 48.34 -1.36 - 2.72
Culex pipiens 29.92 -0.25 - 2.72
Pisces

Pimephales promelas/ 12.25 0.46 - 5.24

Brachydanio rerio

Amphibia
Ambystoma mexicanum 33.90 -0.25 - 2.72
Rhana temporaria 37.52 -0.77 - 297

Xenopus laevis 39.30 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, 1,2-dichlooretheen

log(kow) 1.18

MW(g) 96.94

Species NOEC [mg/1] log Kow range

Bacteria

Clostridium botulinum 5356.77 0.77 - 6.11
Bacillus subtilus 158.97 -0.77 - 4.57
Pseudomonas putida 427.86 -0.25 - 2.72
Photobacterium phosphoreum 461.43 -1.31 - 4.14
Fungi

Saccharomonas cerevisiae 5201.19 -0.77 - 1.56
Algae

Skeletonema costatum 521.08 1.48 - 4.60
Scenedesmus subspicatus 364.50 0.76 - 3.53
Selenastrum capricornutum 124.88 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 578.77 -0.77 - 5.58
Coelenterata

Hydra oligactis 83.50 -0.25 - 2.72
Mollusca

Lymnea stagnalis 77.93 -0.25 - 2.72
Arthropoda

Nitocra spinipes 84.35 -0.77 - 5.13
Daphnia magna 114.63 -0.24 - 5.18
Aedes aegypti 218.93 -1.36 - 2.72
Culex pipiens 98.11 -0.25 - 2.72
Pisces

Pimephales promelas/ 40.73 0.46 - 524
Brachydanio rerio

Amphibia

Ambystoma mexicanum 114.31 -0.25 - 2.72
Rhana temporaria 169.94 -0.77 - 297

Xenopus laevis 136.30 -0.25 - 2.72
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APPENDIX VI (continued): QSAR-data for freshwater and marine species, methyl-t-butylether

log(kow) 0.940

MW(g) 88.150

Species NOEC [mg/1] log Kow range

Bacteria

Clostridium botulinum 7663.415 0.77 - 6.11
Bacillus subtilus 205.884 -0.77 - 4.57
Pseudomonas putida 554.144 -0.25 - 2.72
Photobacterium phosphoreum 610.973 -1.31 - 4.14
Fungi

Saccharomonas cerevisiae 7278.172 -0.77 - 1.56
Algae

Skeletonema costatum 705.379 1.48 - 4.60
Scenedesmus subspicatus 533.117 0.76 - 3.53
Selenastrum capricornutum 197.343 2.19 - 4.05
Protozoa

Tetrahymena pyriformis 818.884 -0.77 - 5.58
Coelenterata

Hydra oligactis 122.130 -0.25 - 2.72
Mollusca

Lymnea stagnalis 113.978 -0.25 - 2.72
Arthropoda

Nitocra spinipes 118.038 -0.77 - 5.13
Daphnia magna 185.192 -0.24 - 5.18
Aedes aegypti 363.599 -1.36 - 2.72
Culex pipiens 143.490 -0.25 - 2.72
Pisces

Pimephales promelas/ 59.899 0.46 - 5.24
Brachydanio rerio

Amphibia

Ambystoma mexicanum 169.053 -0.25 - 2.72
Rhana temporaria 282.242 -0.77 - 297

Xenopus laevis 203.809 -0.25 - 2.72
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