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PRICEWVATERHOUSE(COPERS
EXECUTIVE SUMMARY

The aim of the current study was the compilatiewjew and evaluation of acute ecotoxicity
data of antimony for the purposes of the acute i®enmental Hazard Identification of &b

The collected data, a total number of 16 papeuslies and data sheets, were evaluated and
rated according to the Guidelines set in the Texdinbuidance Document (in support of
Commission Directive 93/67/EEC on Risk AssessmentNew Notified Substances and
Commission Regulation (EC) N01488/94 on Risk Assest for Existing Substances) and
the experiences gained in the ongoing zinc and eadrrisk assessments.

A total of 13 publications have been rated as abélle and should therefore not be used in
hazard and risk assessment procedures. Three giidnis were found to be reliable. In order

to perform a correct hazard classification, thest@ thave been further evaluated according to
their compatibility with the data originating frotine transformation/dissolution research.

On this basis only a limited set of acute ecotaxidata representing invertebrates and fishes
are available. The effect levels for these speaieswvithin the 10-100 mg/L. range. The most
sensitive species found in the evaluated databasetine algeS. capricornutumAlthough
these test results were rated as unreliable @desmmended that an acute study be performed
with SbC} since algae are known to be quite sensitive faaho®mpounds.

The selected ecotoxicity reference values are Iglesstuated above the measured dissolved
Sb** concentrations observed in the 24h transformatisselution screening test (1.86 mg/L.
at a loading rate of 100 mg/L.). On the basis & tbservation Si); can be classified as a
sparingly soluble compound. For the acute hazissification the acute ecotoxicity data
have to be compared with the short-term (7 days)sformation/ dissolution endpoint of a
full test. Therefore it is recommended to perfornfubh transformation/dissolution test for
seven days at a pH (within the range of 6-8.5) Winiaximises ecotoxicity.
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1. INTRODUCTION

Antimony trioxide can be considered as a sparisglyble metal compound (solubility at 20

°C < 0.01 g/L.) for which its potential ecotoxicoperties are related to the antimony ion. The
Hazard Identification and the Risk Assessment oftatseand sparingly soluble metal

compounds in particular is hampered by the compleri the processes involved in

governing the bioavailability of these compound$ie§e constraints have recently been
acknowledged by the EU resulting in the developmeint new and improved Hazard

Identification procedure for metals and sparingiyuble metal compounds which is being
finalized and will be implemented in the near fetur

In this procedurehe evaluation of the environmental hazard of medats sparingly soluble
metal compounds, based on short term and long texioity, is to be accomplished by the
comparison of (a) the concentration of bioavailafdlems of SB* ion, produced during
transformation or dissolution in a standard aquemeslium with (b) appropiate standard
ecotoxicity data as determined with the solubleainsélt where it can be assumed that this
toxicity is related to the Shion (acute and chronic values) (ENV/JM/HCL, 20@0,1

It is clear that the selection and evaluation oprapriate ecotoxicity data for antimony

trioxide, needed to compare with transformationadadre crucial for performing a

scientifically valid hazard identification. Theoeé the main objective of this study is the
critical evaluation of acute toxicity data on antimy compounds in order to recommend only
the most reliable and scientifically sound data dse in the acute environmental hazard
identification/classification.
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2. DATA SEARCH AND COMPILATION
2.1 AQUIRE databank

The references on the acute ecotoxicological effeftantimony salts, which were made
available to the consultant for a critical reviemgre extracted from The AQUIRE database
(US-EPA).

AQUIRE is an aquatic toxicity database establihed 1981 by the United States

Environmental Protection Agency (US-EPA), OfficeR#sticides and Toxic Substances. This
database provides scientists with objective, cohgmeive and rapid access to aquatic
toxicity data (Murphy and Balogh, 1992). The infation includes acute, chronic, sublethal
and bioconcentration effect data on both freshwatet saltwater species. The following

species are not included: bacteria, microscopiamggns, birds, many amphibians, reptiles,
rooted semi-aquatic plants and aquatic mammals.

The following major data elements are providedhiem AQUIRE-database: test chemical, test
organism, lifestage, test water, test location,oskpe time and type, water chemistry,

concentrations and control, test endpoints, bioeotration, remarks and citation. To each

document a document code representing the completenf the data is assigned. The used
codes are summarised in Table 1.
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Table 1: Document codes used in the AQUIRE-database

Documentation scoring Code Description

Complete C Thorough documentation of
methods and results

Moderate M Documentation is generally
satisfactory but one or more pieces
of information are missing

Incomplete Insufficient methods and results
documentation

2.2 Data search and results

A search for toxicity data was performed for thédfiming antimony compounds : antimony

trioxide, chloride oxide, antimony and antimonychioride. Only acute tests are being
considered. Tests were considered acute when engadswation was below or equal to 7

days. Embryo and sac-fry tests have been consideredib-chronic and were not taken into
account in this review.

A schematic overview of the number of papers re¢defor the different compounds and their
respective AQUIRE-documentation codes is preseint@&able 2.

Table 2: Overview of the retrieved toxicity data flifferent antimony compounds

Compound Documentation code
No. of references C M I
Antimony (salt 1 1 - -
form unknown)
Antimony 5 2 3 --
trioxide
Antimony 6 1 5 --
trichloride
Antimony 1 -- 1 -
pentachloride

All these papers were collected (if possible), eexd and assigned a relevance and reliability
score, according to the index set in the draft zind cadmium risk assessment documents.
The evaluation methodology will be discussed irtisac3.
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2.3 Other sources

Two ecotoxicity studies with antimony oxide ¢8B) were available from Janssen Biotech.
The tests were performed wiBrachydanio rerioand Daphnia magnaand were performed
according to the OECD guidelines. Secondly, an@coity study performed by LISEC with
antimony oxide an&elenastrum capricornutumas also available.
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3. CRITERIA FOR THE RELIABILITY, RELEVANCE AND APPL ICABILITY OF
ECOTOXICITY DATA FOR HAZARD IDENTIFICATION AND
ENVIRONMENTAL RISK ASSESSMENT

3.1 Introduction

The hazard identification and classification of gamous substances is regulated by the
directive EEC/DIR/67548/18ATP (1993). The ecotoxicological criteria that arsed to
assign a substance to one of the classificatiagoaites are summarised in Annex C.

Criteria for evaluating the relevance and reliapidif the ecotoxicity data have been proposed
by several national and international authoritiesl arganisations: USEPA (1995), IPCS
(1996), RIVM (1997) and the Belgian Cd-expert grdixp Subst. (1998). Although most of
these approaches are similar, attempts to furtbeeldp and harmonise these approaches are
currently being undertaken. According to the Guitked set out in the Technical Guidance
Document (TGD, 1996), in support of Commissioneldiive 93/67/EEC on Risk Assessment
for New Notified Substances and Commission Reguiat(EC) No01488/94 on Risk
Assessment for Existing Substances, it is very maod to evaluate ecotoxicity data with
regard to their adequacy and completeness. Thessaseat of data adequacy involves a
review of individual data elements with respectitav the study is conducted and how the
results are interpreted in order to accept (orcteje study in accordance with the purpose of
the assessment.

The term adequacy covers both the reliability @& #vailable data and the relevance of the
data for environmental hazard and risk assessnidmdse two basic elements have been
defined by the TGD as follows:

» Reliability: covering the inherent quality of a teelating to test methodology and the
way that the performance and results of a testi@seribed.

* Relevance: covering the extent to which a testpjgr@priate for a particular hazard or
risk assessment

Since the latter criterion covers mainly the ecmabrelevance of a study, a third criterion,
applicability, has been introduced and is beingneef as:

» Applicability: the usefulness of the test data wththe constraints of the
transformation/dissolution test protocol.
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Only ecotoxicity data that comply with all of theave-mentioned criteria can be considered
valid and may be used in the Hazard Identification.

The experience gained within the data evaluatidhénEU risk assessment process of metals,
such as the data quality and reliability schemesdus the Zn and Cd risk assessment
exercise, have been used as a framework for oduai@n. In addition, other reliability
factors based on test organism history (cultureitmms) and statistical robustness have been
examined.

3.2 Data reliability
3.2.1 Introduction

Standardised tests, as prescribed by organisadimts as OECD and USEPA, are used as a
reference when test methodology, performance atal td@atment/reporting are considered.
Indeed, the thorough description of key requiremmeantarantees the (high) reliability of the
reported ecotoxicity data. Non-standardised test,daowever, may also have a high
reliability, but require a more thorough check &eit compliance with reliability criteria
before being used in hazard identification and&k assessment.

Typically, four different categories of reliabilitsre identified (USEPA, 1995 and RIVM,
1997). These categories are defined in Table 3.

Table 3: Reliability index, according to USEPA (59&nd RIVM (1997)

Reliability index USEPA 1995 RIVM 1997

| (highly reliable) high confidence valid withowggtrictions
I (reliable) moderate confidence valid with restions

[l (not reliable) low confidence invalid

IV (unknown reliability) unknown confidence not agwable

This classification system leads to a prioritisatad data, reflecting their level of reliability.
For use in hazard identifications, PNEC-derivatjamsk assessments or other analyses with
legislative consequences, only data that are r@deldor 1l are being considered. The highest
possible ranking for non-standardised tests islRbhly standardised tests (cfr-OECD and
accordingly) can be ranked as RI-I.

In the present study this level of detail is notgidered meaningful since both classes can be
used for hazard identification if these studies plynwith the other two criteria (relevance
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and applicability). Therefore in this study selens have been made on a simple accept/reject

basis and no further attempt for prioritisationhintthese categories has been made.

3.2.3 Criteria for data reliability

The term reliable can be assigned to a study sf shudy complies with a number of criteria.
Some of the most important items that have to sidered are listed in Table 4.

Table 4: Checklist for the reliability evaluatiorf ecotoxicity studies criteria used for
environmental risk assessment and/or hazard idsattdn.

Type of test
» standard test or non standard test
* endpoint used
» test duration
Description of test material and methods ]
» test set-up, measuring chamber/device
» test material, solutions, dilution water
» test organism, including size (age), origin, acalion
» test design (# replicates)
» physico-chemical test conditions
Physico-chemical test conditions ]
» proper description of temperature, pH, hardnessotired oxygen
» proper control of temperature, pH, hardness, dissbbxygen
* pH, dissolved oxygen should be within the requiethes of standardised tests:
‘Chemical analysis ]
» test concentrations during the test are measured
» test concentrations are not measured, but inditasiogiven that the nomingl
concentrations are close to measured concentrations
* evidence is given that concentrations were maiathiduring the test (< 300
variation)
‘Concentration-effect relationship
» acceptable control mortality
» sound statistics used, 95 % confidence limits riejlor
e concentration range should be given
» concentration series of =<0.5 log units (cfr. OEGIy applied

* aconcentration response should be clear
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Type of test

Standard OECD approved tests and non standardisesiitave been considered as suitable.
Preference is given to data extracted from peaewsd publications, but data from national
environment agencies (US EPRIVM, ...) are also retained. In the present studly acute
tests have been considered. Tests have beerdemtsiacute when exposure duration was
below or equal to 7 days. Seven-day embryo andrgaests have been considered as sub-
chronic and were not taken into account in thisenev

Description of test material and methods

Tests should be performed according to standardatpeal procedures. A detailed
description of methods employed in the study shdxddorovided. This description should
include, method of test solution (environment) rgtion, timing of administration and
observations recorded, etc.

Physico-chemical test conditions

General water characteristics such as temperatdygen, hardness, salinity and pH should
be within the tolerance limits of the test organishthese requirements are exceeded the test
has to be considered invalid

Chemical analysis

Since the acute effect levels are well above regaantimony background concentrations and
exposure durations are quite short, both effectl$based on actual (measured) and nominal
concentrations have been found reliable as longoasble antimony salts have been used.
When the solubility of a metal salt (e.g. in theeaf antimony oxide we are dealing with a

sparingly soluble product) is exceeded the tesbkeas considered as unreliable.

Actual measurement of the metal concentration, lewds preferred because this makes it
possible to evaluate if the exposure concentrattwasadequately maintained over the course
of the test. If it is not mentioned wether the L@Ey)values are based on measured or nominal
concentrations, they were considered as nominaerarations.
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Concentration-effect relationships

Minimal requirements for endpoints such as mostaligrowth, reproduction (e.g.; control
mortality < 10 %) are often given in standard pahees. These requirements should be met
in order to prevent any influence of confoundingtfeas.

Because effect concentrations are statisticallyvedrvalues, information concerning the
statistics should be used as a criterion for dekaction. If no methodology is reported or if
values are ‘visually’ derived, the data were coesd unreliable. Effect levels derived from
toxicity tests using only 1 test concentration alsvaesults in unbounded and therefore
unreliable data.

Tests that do not comply with the above-mentiorntgaligtions are rated as not reliable and
are not recommended for use in hazard identifioadiad/or risk assessment exercises.

3.3 Data relevancy
Not all data that are rated as reliable can be tdigedhazard identification purposes. The
relevancy of these data should be considered dbrebased on the items summarised in

Table 5.

Table 5: Evaluation of data relevancy

Biological relevancy . The use of non-standardisedpeints (enzyme activity
. morphological changes,...) should be done with ioadt
EPreference is given to toxicological criteria tinady affect
Ethe species at the population level (e.g. survigadwth and
 reproduction).

Relevancy of the test substanfcblnless impurities can have an effect on the tpxaperties
éof the substance under investigation or has a tefiect
itself, studies involving test substances in whistpurity
levels >1% should not be used.

Relevancy of the test mediurrf: Used media shouldepessentative for the environmental
| compartment(s) studied.

Ecological relevancy of data The assessment ofettidogical relevancy of a particular
Estudy requires that certain basic ecological carsiibns be
‘taken into account (e.g; test organisms should| be
representative for the environment.

10
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Because abiotic factors can influence speciatiod,therefore bioavailability and toxicity of
antimony, water characteristics of the test medieehbeen taken into account for freshwater
data selection. Both natural and artificial tedugons waters are accepted provided that the
major physico-chemical characteristics (in paracupH and hardness) are similar to the
ranges that would be encountered in natural fresnaa

According to the Zn risk assessment, the followmadues for pH and hardness have been
used for data selection, primarly departing from ¢luirrent OECD guidelines: the pH values
should be within 6 to 9 and the hardness shoulditten 24 and 250 mg/l CaGO

3.4 Applicability

Not all available reliable and relevant ecotoxiaityta can be used for the purpose of the
hazard identification of metals and sparingly stdulnetal compounds. Tests, which could be
applicable, should comply with the constraintshaf transformation/dissolution test protocol.
According to this protocdhe evaluation of the environmental hazard of metats sparingly
soluble metal compounds, based on short term argltlerm toxicity, is to be accomplished
by the comparison against two criteria. Thesga@r¢he concentration of bioavailable forms,
produced during transformation or dissolution instandard aqueous medium , and (b)
appropiate standard ecotoxicity data as determimild the soluble metal salt (acute and
chronic values) (ENV/JIM/HCL, 2000,14).

The standard aqueous medium is generally ISO 63dium with a mean water hardness of
250 mg/l as Ca Cf® However, the most important restriction is thatyothe ecotoxicity
results of soluble metal salts should be used.

In this study tests were considered applicablests were executed with a soluble form of

antimony and in a medium similar to the medium usedhe transformation/dissolution
protocol.

11
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4. RELIABILITY-EVALUATION OF THE COLLECTED DATA

A list of all evaluated studies and articles isgar@ed in Annex A. Each of these publications
has been studied carefully and evaluated basedtoscientific merits. The data reliability
evaluation sheet of each study is given in AnneX8Bsed on the results, data were either
classified as reliable (accepted) or not reliabdgetted). An overview of the reliable articles
is presented in paragraph 4.1. The rejected astarle presented in paragraph 4.2.

4.1 Reliable data

The studies which were found to be reliable arersanzed in Table 6. All studies were
performed on antimony trichloride. Only one stuimball G. (1978) can be rated as highly
reliable. Although not performed under GLP, thedgteonforms to the specifications set in
3.2. Origin and condition of the test organisms specified, physico-chemical parameters
before, during and after the test are reported mastllts are reported based on actual
measurements. The test results reveal that eféeeid of antimony trichloride on fathead
minnows (96 h L& = 21.9 mg Sb3L. ) and Daphnids (48h L& = 18.8 mg SH/L. ) are
quite similar.

Two other studies by Sauvant et al (1995a; 199sne missing some information on pH and
hardness but are still considered reliable. Eftkata are given folfetrahymnea pyriformis

and a cell culture df-929 fibroblasts

The reported values in these studies and the mme the Kimball study were for each
species in the same order of magnitude.

12



PRICEWATERHOUSE(QOPERS

Table 6: Selected data for acute antimony toxis#ged on the reliabilty criteria set out in 3.2

Test Test organism Test medium Test Nominal/| Dura- |Endpoint| NOEC LOEC L(E)Cso References
substance conditions |Measured| tion (h) (mgL?h | (mgL?h | (mg SB'LY
SbCk Tetrahymena PPYSm medium (proteo|Static N 36 growth Microplate: 6Sauvant M.P.et al, 1995
pyriformis peptone yeastxtrac|T: 28 (Relative
substrate modified) doubling Flask: 16
time)
SbCk L-929 Fibroblasts [Eagle’s Minimum Essential Static N 24 22|Sauvant M.Pet al, 1995

Medium (MEM); 5% fetal |[T: 37
calf serum; 1% L-glutamine,
1% non-essential amino
acids; 1% vitamins; 0.1 g
gentamicine/|

Tetrahymena 3 60
pyriformis GL Proteose peptone/yeast |Static 6 38
extract medium enriched |T: 28 9 20
with inorganic salts
ShCk Pimephales Hard well water (tapping the M (AAS) |96 21.9Kimball G., 1978
promelas Jordan sandstone stratum 192 20.2
underlying the Minneapolis-
Daphnia magna [St Paul metropolian area. 48 18.8

13
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4.3 Not-reliable data

A total of 13 publications have been rated as alélile and should therefore not be used in
hazard identification and risk assessment procadiigese studies and the toxicity data noted
in the publications, are summarized in table 7. tMaféen results of these studies were
rejected because exposure concentrations excebdesblubility of the antimony salt used
and/or the effect data were unbounded (= greater values).

One study (Anderson, 1948) did not comply with 8igulations for reliable data for a
limited number of parameters. No information isegivon the statistics used to derive the
effect concentration. Furthermore, no details avergon how the tests were performed (e.g.
# replicates). The data (64h tdfor Daphnia magna= 19.7 mg SBH/L. ) in this study can
therefore not be used for hazard identificatiorppses.

Two studies, Tarzwell and Henderson (1960) and B8&-E1978) were not considered
reliable due to the lack of information on test hoetology and test medium. For the latter
only a summary table from Charles E. Stephan wasdadble. According to Charles Stephan
(personal communication, 2000) the contractor wéwsied out the tests was only obliged to
publish the results but unfortunately not to waténal report.

15
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Table 7: Rejected data for acute antimony toxibaged on the reliabilty criteria set out in 3.2

Test Test organism Test medium Test Nominal/ | Dura- | Endpoint| NOEC LOEC L(E)Cso References
substance conditions| Measured| tion (h) (mg LY | (mgL? (mg
Sb3+L-l)
Antimony |Daphnia magna |Reconstituted well water; H:|Static N 24 mortality > 53(LeBlanc G.A., 1980
(salt form 72+6; pH: 7.0 £0.2; DO 6.5- [T: 22¢1 48 530 > 53(
unknown) 9.1
Sh0; Daphnia magngFiltered aerated tubewell Static N 24 immobility 555.3Khangarot B.S. and
water; H: 235-360; Alk: 390-|T: 13+2 48 423.5Ray P.K., 1989
415; pH: 7.2 -7.8;
Sh,0, Lepomis Reconstituted water; H: 328;|Semi-stati¢gN 24 mortality > 443Buccafusco R.xt al
macrochirus Alk: 28-34, pH; 6,5-7,9 T: 2241 96 > 4431981
Sh,04 Tubifex tubifex Tubewell water; H: 230-250;|Static N 24 immobility 108Khangarot B.S.,1991
Alk: 390-410; pH: 7.5-7.7 |T:30 %1 48 (mortality) 920
96 678
SbCk Caenorhabditis Nutrient-free medium, Static N 96 mortality > 20Williams P.L. and
elegans distilled H,0 with 1.23 g NaC|T: 20 Desenbery D.B.,
and 0.968 g KCI (K-medium 1990
ShCk Daphnia magna [Natural water: Lake Erie, sen8tatic N 64 immobility 19.71Anderson B.G., 1948
hard water; pH: 8.2-8.4 T: 25
SbCk Pimephales Hard water; H: 400; Alk: 360, 96 mortality 14Tarzwell C.M. and
promelas pH 8.2 Henderson C., 1960
9
Soft water; H: 20; Alk: 18; pHi 96
7.4 > 80
Sh,0, Hard water; H: 400; Alk: 360, 96 > 80
pH 8.2
Soft water; H: 20; Alk: 18; pHl 96
7.4
SbCk Petromyzon Natural water: Hammond Baltatic N 24 mortality >2.6TApplegate V.C,
marinus of Lake Huron. T:12.8 Howell J.H. Hall

16
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Test Test organism Test medium Test Nominal/ | Dura- | Endpoint| NOEC LOEC L(E)Cso References
substance conditions| Measured| tion (h) (mg LY | (mgL? (Bfng1
Sk’ L™
pH: 7.5-8.2; DO: 8.6-13.7 >2.67A.E., 1957
Salmo gairdnerii 24
>2.67
Lepomis
macrochirus 24
>2.04
SbCk Petromyzon 24 >2.04
marinus
>2.04
Salmo gairdnerii 24
Lepomis
macrochirus 24
Antimony  |Selenastrum unknown unknown | unknown| 96 Inhibition 0.61QU.S. Environmental
(salt form  [capricornutum of Protection Agency
unknow) chlorophyl (1978)
96 I (i) 0.630
Reduction
in cell
number (r)
Sh0s Pimephales Freshwater; Static M (AAS)| 96 mortality > 834 Curtis M.W. and
promelas Ward H.., (1980).
ShO; Selenastrum Algal medium (recommend{Static M (ICP) (72 growth (b) 8.3 28.4LISEC (1994)
capricornutum in OECD Guideline 201T: 23.6-
Concentrations (24.1
macronutrients in - mg/l 72 growth 55.8
NH,CI (15); MgCh.6H,O (12 rate (r)

and CaGl.2H,0 (18;
MgaSQ.7H,0 (18); NaHCQ
(50) and KHPO, (1.6) and
several micronutrients in mg

FeChL.6H,0 (0.08); HBO;

17
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Test
substance

Test organism

Test medium

Test
conditions

Nominal/
Measured

Dura-
tion (h)

Endpoint

NOEC
(mg L™

LOEC
(mg L™

L(E)Cso
(mg
SE*L™Y)

References

(0.185); MnC}.4H,0O (0.415)
Na,EDTA.2H,0 (0.10)
CuCh.2H,0O (0.00001); ZnG
(0,003); CoC4.6H,0O (0.0015)
NaMo00,.2H,0 (0.007); pH
7.96-8.80

Sbh,0s

Daphnia magna

Dilution water was prepared
accordance with the ISO no
“1SO-6341, 1982", to whic
mircronutrients were added
mg/l): NaHCQ (64.75); KCI
(5.75); CaCl.2H,O (294)
MgSQO,.7H,O (123.25); K-
EDTA.2H,O (1.086)
FeCk.6H,O (1.5)
MnSO,.H,O (0.031)
Na,M00QO,.2H,0 (0.013)
ZnSQ.7H,O (0.004); Seg
(0.001); vitamine B, (0.001).
pH: 7,91 and H: 240

Static
T: 201

N

48

immobility

> 348

Janssen Biotech N.V.
(1990)

Sh0O,

Brachydanio rerio

Dilution water was prepared
accordance with the ISO no
“ISO/DIS 7346/1, 1982". Th
constituents of this mediu
are (in ml/ll): NaHCQ (5);
KCI (5); CaCh2H,O (5);
MgSG,. 7H,0 (5)

pH: 7.85 and H: 241.8

Static
T: 22-23

N

96

mortality

> 41

ldanssen Biotech
N.V.(1990)

H: hardness (mg/l CaCg),, Alk: alkalinity (mg/l CaC@), DO: Dissolved oxygen (mg/l), T: temperature (°C)

18
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5. Relevance and applicability evaluation of acceptl data
5.1 Introduction

As previously mentioned in section 3.3, only rel@vacotoxicological data should be used in
hazard identification and risk assessment studies.data used should therefore comply to
the following stipulations:

» biological relevant (used endpoints,..)
* relevant test substances

* relevant test medium

» ecological relevant data

In addition if the results have to be used in tiaenework of the hazard identification (section
6) of sparingly soluble metal compounds such asremty trioxide, these results should also
meet the requirements (paragraph 3.4) set outdohalzard identification scheme used in this
context. In this regard tests conducted with aldeldorm of antimony and in a medium

similar to the medium used in the transformatissgdiution protocol should be favoured

(e.g.. standard OECD tests with daphnids and fish).

5.2 Selection of ecotoxicity data

The data, obtained fdd. magnaand the teleosPimephales promelaathead minnow) in
the study by Kimball G. (1978) are the only resultsch fulfill most of the above-mentioned
restrictions/requirements. The followed procedwese not entirely in accordance with the
OECD Guideline 202 “Daphnia sp. Acute immobilisatitest and reproduction test” and
OECD Guideline 203 “Fish, Acute Toxicity Test”. Thests were for example not performed
in OECD test medium but in hard well water (an dltsohardness value was not given, but
the OECD test medium can also be classified as\natelr).

The two other tests witlietrahymena pyriformiand a cell culture of-929 fibroblastsare

considered less relevant for the acute hazardifobetiton process (in particular the used test
medium is less relevant).

19



PRICEWATERHOUSE(QOPERS

The selected data are summarised in Table 8

Table 8: Selected acute ecotoxity data on antinretigble for the purpose of acute hazard
identification/classification.

Test organism Duration (h) L(E}&(mgSB'L™) Reference

Daphnia magna 48 18.8 Kimbal (1978)

Pimephales promelas 96 21.9 Kimbal (1978)
196 20.2

20
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6. HAZARD IDENTIFICATION/CLASSIFICATION

6.1 Introduction

The hazard identification and classification of gewous substances is regulated by the
directive EEC/DIR/67548/18 ATP (1993). The ecotoxicological criteria that arged to
assign a substance to one of the classificatiagoaes are summarised in Annex C. The risk

phrases are summarised in Table 9.

Table 9: Applied Risk-phrases for the aquatic emvinent

R50: | Very toxic to aquatic organisms

R51: | Toxic to aquatic organisms

R52: | Harmful to aquatic organisms

R53: | May cause long-term adverse effects in the@genvironment

Recently a new approach has been suggested fonahard classification of metals and
sparingly soluble metal compounds. This classificats based on a comparison between a
reference ecotoxicity value and the amount andaftissolution of the metal in standard test
water (as determined in a standard transformatimsblution test).

The standard laboratory transformation/dissolugiostocol is based on a simple experimental
procedure of agitating various quantities of thst teubstance in a pH buffered aqueous
medium, and sampling and analysing the solutiorspatific time intervals to determine the
concentrations of total dissolved metal. Two typésests are available: a 24 h “screening”
test and a 7 or 28 days “full” test. The functidrifee screening test (at a single loading of 100
mg/l) is to identify those metal compounds thatengd rapid transformation or dissolution
such that they are not distinguishable from solublens. Metal compounds that do not
behave in this way are then subjected to a full tésfull test is normally performed at three
loadings: 1, 10 and 100 mg/. The short-term transédion/dissolution endpoints are based
on the total dissolved metal concentrations obthideiring a 7 days transformation/
dissolution period. The long-term transformatiosgdiution endpoint is obtained during a 28
days transformation/dissolution period, using algiroad of 1 mg/l (ENV/IJM/HCL (2000)
14.

The results of the short-term transformation/dissoh tests are used for the acute hazard
classification. Figure 1 gives an overview of ticata hazard classification scheme.
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Toxicity assessment

Solubility = L(E)Cs

[C] 24h athigh loading= L(E)Csy

[C] 7 days atow loading = L(E)Csq

[C] 7 days ammedium
loading

2 L(E)Css |y
0]

[C] 7 days ahigh

loading
2 L(E)Cso

No classification

ye

ye

ye

ye

Acute classification

Considered solubl
classify on basis
of soluble ion corrected for MW

Classify as soluble ion corrected for

ACUTE |
N; R50-53

ACUTE
I
N; R51-53

ACUTE 1l
N; R52-53

MW

Figure 1: Acute hazard identification/classificatiecheme
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6.2 Available transformation/dissolution data on atimony trioxide

Two transformation/dissolution studies are avadabfor antimony trioxide. One
transformation/dissolution test has been perforrhgdLISEC (January 2000). In a 24 h
screening test 100 mg &b (average particle size ranged from 0.95-1.35 ung agded to
ISO 6341 medium at a pH of 8. The test was perfdraezording the draft OECD document
(1999) on transformation/dissolution of metals anetal compounds in agqueous media as
presented in the Room Document ENV/JM/HCL (2000Q) Tii4e average dissolved antimony
concentration after 24 hours was 1.86 mg/l. A sdaindy, on the transformation/dissolution
kinetics of ShOs, is reported by Umweltanalytik (1993). The soliipibf the test substance
was conducted at pH 5, 7 and 9. Ten gglwas added to 100ml of distilled water. Solutions
were buffered by adding the buffer system ;REWNaHPQO,. The average dissolved
antimony concentrations after 24 h were 16.4 mg21,2 mg/L. and 23.8 mg/L. for
respectively a pH of 5, 7 and 9. A summary of tiet conditions for both tests is given in
Table 10.

Table 10: Transformation/dissolution results 0§G&in agueous media.

LISEC (2000)
Substance Medium| Time (h) Loading| Buffer pH Dissolved
(mg system Sh (mg/L.)

ShO4/L.)
SkOs ISO 6341 24 100 Air 8 1.86

buffering
Umweltanalytik (1993)

Substance Medium| Time (h) Loading| Buffer pH Dissolved
(mg system Sh (mg/L.)

ShOs/L.)
ShO3 Distilled 24 100,000 KHPOy/ 5 16.4
water NapxHPOy 7 21.2
9 23.8

The data from Umweltanalytik are not useful for thepose of hazard identification. The test
does not comply with the Guidance given by the OECT8sts were conducted in distilled
water instead of the standard ISO 6341 medium. Udesl pH range was outside the range
recommended by the OECD: 6-8.5 (the data at pHd59ashould therefore not be used. The
test performed at pH 7 is still valid accordingthe pH criterion). Only air buffering or GO
buffering should be used to stabilize the pH. lis #tudy a buffer KpPOy/NaHPO, was
added. The addition of a buffer should be avoidedesdoing so could alter the chemical
composition of the aqueous medium. But above sikteere executed at a very high loading,
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100 g/L, instead of the 100 mg/L. recommended by @ECD, probably resulting in
increased Sb concentrations due to abrasion phereme

It is clear from the results above, screening tedubility of 1.86 mg/L., that antimony
trioxide should be considered as a sparingly selabétal compound as the solubility at 24h
is below the lowest ecotox figure of ¥b

6.3 Acute hazard classification of antimony trioxie

In order to perform a correct hazard classificatitre selected ecotoxity data have to be
compared with data originating from the transfolioratlissolution research.

The following conclusions can be formulated frons ttomparison:

Only a limited set of reliable acute ecotoxicityta@aepresenting invertebrates and fishes
are available (paragraph 5.2). The effect leveistliese species are within the 10-100
mg/L. range. The most sensitive species founthénelvaluated database was the &ga
capricornutum Although these test results were rated as uteliais recommended that
an acute test be performed with Sh€ihce algae are known to be quite sensitive t@mime
compounds.

The selected ecotoxicity reference values are lglesituated above the measured
dissolved S# concentrations observed in the 24h transformatissélution screening
test (1.86 mg/L. at a loading rate of 100 mg/L.h the basis of this observation,Sh
can be classified as a sparingly soluble compouruat. the acute hazard classification the
acute ecotoxicity data have to be compared withstimt-term (7 days) transformation/
dissolution endpoint of a full test. Therefore & fecommended to perform a full
transformation/dissolution test for seven days atHa(within the range of 6-8.5) which
maximises ecotoxicity.
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ANNEX A: Full references of the evaluated publicatns
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ANNEX B: Data reliability evaluation sheets
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Data Reliability Evaluation Sheet

Title The apparent tresholds of toxicity Braphnia magndor chlorides of]
various metals when added to lake Erie water
Author Anderson Bertil G. (1948)

Test substance

SbCk

Test species

Daphnia magnétraus. Origin: laboratory cultures. Neonates:4h+
were used.

Test medium

Natural water: Lake Erie water, semi-hard water,rpAged from 8.2

to 8.4.

D

Test endpoint

Immobilisation

Test conditions

Static bioassays were conducted at 25 °C for 64h.

Comments

o Test concentrations were not measured. No evideras given
that the concentrations were maintained duringgbe
No concentration-effect relation is reported.
No confidence limits are given.
Used statistics are not reported.
Acute toxicity (mg SB/L.)
= LCso(64h): 19,7 mg/L.)

00D Oo

Reliability

This study is being classified as not reliable simo information ig
given on the statistics used to derive the effemicentration. In

addition no further details are given on how treidevere performed

(e.g. number of replicates)
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Data Reliability Evaluation Sheet

Title

Toxicity of 4,346 chemicals to larval lampreys disthes

Author

Applegate V.C., Howell J.H. Hall A.E. (1957)

Test substance

SbCk and SbhQ

Test species

o Oncorhynchus mykiss (Salmo gairdnefiginbow trout):
commercial supplier, fingerling size (4 inches layhly less in
lenght were used)

o Lepomis macrochiruébluegill sunfish): commercial supplier,
fingerling size (4 inches or slightly less in lehgrere used)

Test medium

Natural water: Hammond Bay of Lake Huron. pH: 7,3-®issolved
oxygen 8.6-13.7 mg/l. Further data on physico-cloain
characteristics has been presented in Ayers ¢D&bf.

Test endpoint

Mortality

Test conditions

All tests were conducted by introducing 6 testaoigms in 5 L. of
test water in a 10-L glass battery jar. Tests warrducted at on
concentration only.

1%}

Comments

o No hardness is reported.

o No alkalinity is reported.

o Only a preliminary screening method have been (testing of
only one concentration).

o No concentration-effect curve is reported.

o Test concentrations were not measured. No evideasggiven
that the concentrations were maintained duringebe

o Acute toxicity (mg SB'/L.)
= O. mykissLCsq(24 h) for (SbG): > 2,67 mgl/L.
= O. mykissLCsq(24 h) for (SbG) > 2,04 mgl/L.
= L. macrochirus LCso(24 h) for (SbQ): >2,67 mgl/L.
* L. macrochirus LCso(24 h) for (SbGJ) > 2,04 mg/L.

Reliability

—

This study is being classified as not reliable sitite reported effeg
data are unbounded. Furthermore only one exposureeatration ha
been tested.

U7
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Data Reliability Evaluation Sheet

Title

Acute toxicity of priority pollutants to bluegilLépomis macrochirus

Author

Buccafusco R.J., Ells S.J. and LeBlanc G.A. (1981)

Test substance

SkhOs

Test species

Lepomis macrochirusOrigin: commercial supplier, Juvenile blue
gill: wet weight ranged from 0.32-1.2 g.

Test medium

Reconstituted water according to recommended proesd (U.S,
EPA, 1975} the water had a total hardness of 32-48 mg/L. @a&
pH of 6.7-7.8, a dissolved oxygen concentratioi.0f8.8 mg/L. and :
specific conductance as 93-190 pmhos/cm.

Test endpoint

Mortality

Test conditions

Tests were conducted in 19.6 | glass jarrs comgirdi5 L. of test
solution. Ten fish per concentration. Tests werllrated at 22 +
°C. Fish mortality and behavioral responses wersenked ang
recorded at time 0 and every 24 h during exposuex( 96 h).

Comments

o The authors draw the attention on the fact thatamty trioxide
was undissolved. Therefore the 4g@alues reported are high a
do not reflect the actual concentrations of thenghal which was
in solution in the diluent. No actual measuremevese made.

o No concentration series were reported.

o No concentration-effect curves were reported.

o Acute toxicity of SB":
= LCsp(24h) > 443 mg/L. (> 530 mg3Ds)
= LCs(96h) > 443 mg/L. (> 530 mggbs)

Reliability

This study is being classified as not reliable sitite reported effed
data are unbounded. Furthermore exposure condensagxceede
the solubility of antimony trioxide.

L'J-FI-

& US-EPA (1975): Methods for acute toxicity testgiish, macroinvertebrates and amphibians. Ecalabi
Research Series (EPA-660/3-75-009), 61 p

31



PRICEWATERHOUSE(QOPERS

Data Reliability Evaluation Sheet

Title Aquatic toxicity of forty industrial chemicals: t&sy in support of
hazardous substance spill prevention regulation
Author Curtis M.W. and Ward C.H. (1980)

Test substance

ShO3

Test species

Pimephales promelasQrigin: fathead minnows were raised frg
controlled breeding stocks at the E.P.A. NewtowshFToxicology
Station, Cincinnati, Ohio.

Test medium

Reconstituted soft water was used: pH: 7.2-7.9 rdess: 40-48

mg/L. as CaCg) alkalinity: 30-35 mg/L. as CaC{temperature: 22
1°C, conductivity: 120-160 puS/cm

Test endpoint

Mortality

Test conditions

Static 96-hour toxicity tests were conducted. Forganisms weré
placed in a bioassay container filled with 12 L.ddfition water. For
each chemical, at least five concentrations westedein duplicate.

Comments o Test concentrations were monitored by atomic altsory
spectometry (relative standard deviation + 4.1Yhat beginning
and the end of the test. Initially, water samplesawnot filtered
Later it was decided that all water samples wdteréid through
0.45 um filters prior to analysis.

o No dissolved oxygen values are reported.
o No concentration ranges are reported.
o No concentration-effect curve is reported.
o Acute toxicity (mg SBH/L.)
= P. promelasLCs, (96h): > 696 mg/L. (830 mg/L. $03)
Reliability This study is being classified as not reliable sitie reported effect

data are unbounded. Furthermore exposure condensatxceeded
the solubility of antimony trioxide.
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Data Reliability Evaluation Sheet

Title The acute toxicity of antimony trioxide in the zabiish Brachydanio
rerio)

Author Janssen Biotech N.V. (1990)

Test substance SkhO3

Test species Brachydanio rerio, Origin:Zebra fish were obtained from a local

hatchery (Huybrechts, Zoersel). The body weight Emht of the
fish at the start of the test was 0.28 + 0.06 g ar&r = 0.3 cm
respectively.
Test medium Dilution water was prepared in accordance with 18® norm
“ISO/DIS 7346/1, 1982. The constituents of this medium are
ml/l): NaHCG; (5); KCI (5); CaC4.2H,0 (5); MgSQ.7H.0 (5)
Temperature: 18.9°C; pH: 7.85 and hardness: 244/8.ras CaCQ@
Test endpoint Mortality
Test conditions The 96 h acute toxicity test was investigated feifggy the OECD-
guideline N° 208 Ten fish were used per concentration. Two
replicates per concentration. Observations wereeneadry 24 h.
Comments o Test concentrations were not measured. No evidera given
that the concentrations were maintained duringebe
Concentration-effect curves have been reported
Oxygen levels varied between 8.1 and 9.5 mg/L.
pH levels varied between 7.5 and 7.8
Temperature varied between 22.3 and 22.7 °C
Test concentrations of 100, 180, 320, 560 and 1fAGBBOS/L.
are used
o Acute toxicity (mg SB'/L.)

» EC5¢(96h) > 834 mg/L. (>1,000 mg 8Ds)
Reliability This study is being classified as not reliable sitite reported effeq
data are unbounded. Furthermore exposure condensagxceede

the solubility of antimony trioxide.

#1SO/DIS 7346/1 Water quality — Determination af titute lethal toxicity of substances to a fresbwhsh
Brachydanio rerig (Hamiton-Buchanan), Teleostei, Cyprinidae- parsthtic method, International
Organization for standardizatiion, 1982.

® OECD Guidelines for Testing of Chemicals, Paris34)9 Guideline N° 203: Fish acute toxicity test.

n

000 O0OD

L'J-FI-
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Data Reliability Evaluation Sheet

Title The acute toxicity of antimony trioxide in the watilea (Daphnia
magna).

Author Janssen Biotech N.V. (1990)

Test substance SkhO3

Test species Daphnia magné&traus, Origin:Laboratory culture (originally obtad

from Ghent University, Laboratory for Biological &sarch in Aquatic|
Pollution. Juveniles < 24 h old.
Test medium Dilution water was prepared in accordance with [®® norm “ISO-
6341, 1982, to which micronutrients were added (in mg/L.):
NaHCG; (64.75); KCI (5.75); CaGIl2H,0 (294); MgSQ.7H,O
(123.25); k-EDTA.2H,0 (1.086); FeGl6H,O (1.5); MnSQ.H,O
(0.031); NaM00O4.2H,0 (0.013); ZnS@7H,0 (0.004); Se®(0.001);
vitamine B, (0.001).T: 20.5°C; pH: 7.9 and hardness was 24Dnay/
CaCqQ,
Test endpoint Immobility
Test conditions Daphnia magnawas investigated according to the OECD-guideline
No. 202. Each concentration (50 mL. test volume) consistetbur
replicates. Tests were incubated at 20 + 1°C. aoded after a 48 h
exposure period.
Comments o Test concentrations were not measured. No evidera given
that the concentrations were maintained duringebe
Concentration-effect curves have been reported
Oxygen levels varied between 8.3 and 9.2 mg/L.
pH levels were 7.7 £ 0.2,
Test concentrations of 100, 180, 320, 560 and 1fAGBRO4/L.
are used.
a Acute toxicity for SB™:

= EC50(48h) > 834 mg/L. (>1,000 mg Shy)
Reliability This study is being classified as not reliable sitiwe reported effed
data are unbounded. Furthermore exposure condensatxceede

the solubility of antimony trioxide.

#1S0O 6341, Water quality — Determination of theilaition of the mobility of Daphnia magrftraus,
International Organization for standardizatiion, 82.

® OECD Guidelines for Testing of Chemicals, Pari8g4). Guideline N° 202: Daphnisp., Acute
Immobilisation Test and reproduction Test.

[ iy W )

[ A
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Data Reliability Evaluation Sheet

Title Toxicity of metals to a freshwater tubificid worfubifex tubifex
(Muller)
Author Khangarot B.S. (1991).

Test substance

ShOs

Test species

Tubifex tubifeXMuller). Origin: tubificid worms were obtained froa
natural pond. Tests were initiated after a 7 dajimatization period.

Test medium

Filtered aerated tubewell hard water: Reported rress ranged fron
230 to 250 mg/L. as CaG@lkalinity ranged from 390 to 410 mg/l ¢
CaCQ. pH values ranged from 7.5 to 7.7. Other parametsasured
were: Ca: 151-167 mg/L., Mg: 80-98 mg/L. and CtZmg/L..

=

S

Test endpoint

Immobilisation (mortality)

Test conditions

Stock solutions were made in distilled water. Ptiorthis antimony
trioxide was boiled in a small amount of dilute H®I concentratior
gradient series from each respective stock soluivas prepared i
tubewell water. Tests concentrations were seleoted logarithmig
scale. Test were conducted in 200 mL. beakers onga100 mL.
test water. Ten tubificid worms were exposed tcheemncentration
and each concentration was tested in replicatethree. Test wer
terminated after 96h. Observations were made infdlhewing time
intervals: 30 min and 1, 2, 4, 8, 14+ 2, 24, 33,#8 and 96h. Teg
water was renewed every 24 h. Tests were condattdd + 1 °C.

—

D

Comments

o Field collected test organisms.

o Test temperature is quite high: ranged from 29.31t6C.

o Test concentrations were not measured. No evideras given
that the concentrations were maintained duringgbe

o 95% confidence limits were calculated by the movagrage-
angle method.

o Tests were conducted without substratum (can cadsktional
stress for benthic organisms).

o No concentration series were reported.

o No concentration-effect curves are reported.

o Acute toxicity of SB*:
» EGCs(24h) = 108 mg/L. (95 % C.L.:926-1330)
= EGCs (48h) = 920mg/L. (95 % C.L.: 840-1181)
» ECs5 (48h) =678mg/L. (95 % C.L.: 610-884)

Reliability

This study is being classified as not reliable sirtbe exposur

D

concentrations exceeded the solubility of antimioxide.
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Data Reliability Evaluation Sheet

Title Investigation of correlation between physicochemigeoperties of
metals and their toxicity to the water flBaphnia magn&straus
Author Khangarot B.S. and Ray P.K.(1989)

Test substance

ShOs

Test species

Daphnia magnétraus. Origin : waterfleas were obtained from a
natural pond.

Test medium

Filtered aerated tubewell hard water: Reported riess ranged frorn

235 to 260 mg/L. as CaGQ\lkalinity ranged from 390 to 415 mg/L.

as CaC@ pH values ranged from 7.2 to 7.8. Other paramg
measured were: Ca: 145-165 mg/L., Mg: 85-96 mgfid €I: 5-10
mg/L..

n

ster

Test endpoint

Immobility

Test conditions

Stock solutions were made in distilled water. Ptmrthis antimony
trioxide was boiled in a small amount of dilute HSlatic bioassay
were conducted in 200 mL. beakers containing 100. il test
solution. Ten daphnids were exposed to each coratemt (Selected
on a logarithmic scale). Three replicates per cotraéon. Test werg
conducted at 13 £+ 2 °C. Scoring of the test wasedaiter 30 min an
1,2, 4,8, 14+ 2, 24, 33 + 3 and 48h.

[

j =

Comments

o Field collected test organisms

Test temperature is quite low: ranged from 11.54% °C.

Test concentrations were not measured. No evideras given
that the concentrations were maintained duringebe

95% confidence limits were calculated by the movagrage-
angle method

Hardness level is relevant

No concentration series were reported

No concentration-effect curves are reported

Acute toxicity (mg SB/L.)

= EGCs (24h) = 555,3 mg/L (95 % C.L.:453.8-726.3)

= EGCs (48h) =423,5 mg/L (95 % C.L.: 361.5-496.0)

a
a

O

00D O

Reliability

This study is being classified as not reliable sinexposurg

concentrations exceeded the solubility of antimiioxide.
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Data Reliability Evaluation Sheet

Title The effects of lesser known metals and one orgamidathead
minnows Pimephales promelagndDaphnia magna.

Author Kimball G. (1978)

Test substance SbCk

Species o Pimephales promelasOrigin: 8 week-old juvenile organisms

]

averaging 12-16 mm total length.were obtained fr@rhatchery
maintained in the fisheries laboratories. The aagisource of
stock for the hatchery came from the Duluth-Newtalporatory
strain of fathead minnows.

Daphnia magnaQOrigin: Laboratory culture, neonates 12 + 1
were taken to start the testing.

2h

Test medium

Hard well water (tapping the Jordan sandstoneuwstratnderlying the
Minneapolis-St. Paul metropolian area, Smith e1a¥,6).

Test endpoint

Mortality

Test conditions

]

Acute tests withP. promelasvere conducted using a flow-throu
system. Six concentrations (two replicates per entration) and &
control were used. Test chambers were all glasaraq@.1 L.)
containing 4.1 L. of test volume. Ten fishes wergaduced intg
each chamber. Tests were run for 8 days. Eachhdayish were
being fed and observations on mortalities, wateznubktry and
temperature were made.

Acute tests witlD. magnawere performed by adding 10 daphn
in a series of 250 ml beakers each containing 200 oh water
with food introduced at a concentration of 30 mg/Each tes
consisted of four replicates with one control aixdtieatments pe
replicate. Two replicates were fed (96h) and the bthers werg

=2

ds

-

not fed. These bioassays were conducted usindia sgatem.
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Comments

o Test concentrations were monitored by atomic ahsorp
spectometry (Varian Techtron AA-6).

o Fish have being fed during acute tests.

o A mean total alkalinity of 232 mg/I for the fatheadnnows acute
test is reported; no alkalinity for the Daphnia iegeported

o Mean dissolved oxygen values of 6.88 and 7.87 mayf.reported
for fathead minnows and daphnids tests respectively

o Mean pH values of 8.02 and 8.16 are reported thieled minnows
and daphnids tests respectively (a moderate pHedser with
concentration increase is reported).

o Mean temperature values of 25.5 and 20.0°C arertexpdor
fathead minnows and daphnids tests respectively

o Antimony concentration ranges of 1.0-27.6 and 4635 mg/L.
are reported for fathead minnows and daphnids tesfectively.

o LCsovalues were calculated using one of these fourhoust
binomial test, moving average method, probit metbodsquare
root product method (the method that gave the @gthtonfidence
interval was used).

o 95 % Confidence limits not given.

o Acute toxicity (mgSB)
= P. promelasLCs (96 h): 21,9 mgl/L.
= P.promelasLCso (192 h): 20,2 mg/L.
= D. magnalCsp (48 h): 18,8 mg/L (not fed)
= D. magnalCs (48 h): 12.1 mg/L. (fed)

Reliability

This study is being considered reliable. The medhagly used is well
described. In addition antimony concentrations weeasured and
water characteristics remained within the tolerdmés of the test
species.

&Smith L.L., Jr., D.M. Oseid, G.L. Kimball and SE;-Kandelgy, 1976. Toxicity of hydrogen sulfidesémious
life history stages of bluegill (Lepomis macrocBiruTrans. Am. Fish. Soc., 105 : 442-449.
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Data Reliability Evaluation Sheet

Title Acute toxicity of priority pollutants to water fl§®aphnia magna

Author LeBlanc Gerald A. (1980).

Test substance Antimony (salt form unknown)

Test species Daphnia magné&traus (< 24 h old). Origin : laboratory stock atgt

Test medium Reconstituted well water having a total hardnes3dft 6 mg/L. as
CaCQ with a pH of 7.0 £ 0.2.

Test endpoint Mortality

Test conditions Stock solutions were prepared in distilled wated ased to provide
the desired concentrations for testing. Procedusesl were based on
US-EPA guidelineés Five to eight nominal concentrations of the
chemical were tested. Five daphnids were randomalyep in 150 mL
test solution. Each concentration was preparecicates of three.
Tests were incubated at 22 + 1 °C for 24h and 48 h.
Comments o Only nominal concentrations have been reportedeWdence was
given that the concentrations were maintained dutie test.
o pH, O, and temperature were monitored at the initiatiod &e
termination of the test.
o Oxygen concentrations ranged from 6.5-9.1 mg/L., qaidged
from 6.6-8.1
o No concentration range is reported.
o No concentration-effect curve is reported.
o No significant differences with the control haveebeobserved 3
the highest concentration tested.
o Acute toxicity (mg SB/L.):
= ECs0(24 h): > 530 mg/L.
= ECso(48 h): > 530 mg/L.
= NOEC (48 h): 530 mg/L.
Reliability This study is being classified as not reliable sitite reported effeq
data are unbounded. Furthermore the salt formtisnemtioned in the
original article. According to US-EPA (1988) thdtgarm used would
have been Sks.

# US-EPA (1975): Methods for acute toxicity testiish, macroinvertebrates and amphibians. Ecalabi
Research Series (EPA-660/3-75-009), 61 p.

—

—
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Data Reliability Evaluation Sheet

Title Alga, growth inhibition test effect of $D; on the growth of
Selenastrum capricornutum
Author Lisec, studiecentrum voor ecologie en bosbouw v(2994)

Test substance

ShOs

Test species

Selenastrum  capricornutum (currently renamed Raphidocelis
subcapitatq Origin: LISEC laboratory culture (ex. CCAP 278/4

Test medium

Algal medium reconstituted according to the OECDd8line 201.
Concentrations of macronutrients in mg/L. : M (15); MgCb.6H,O
(12) and CaGI2H,O (18); MgSQ.7H,O (18); NaHCQ (50) and
KH.PQO, (1.6) and several micronutrients in mg/l: Fe&H,O (0.08);
HsBO3; (0.185); MnCp4H,O (0.415); NgEDTA.2H,O (0.10);
CuCh.2H,0O (0.00001); ZnGl (0.003); CoCl.6H,O (0.0015);
NazM0o0O,.2H,0O (0.007), Temperature: 23.6-24.1°C and pH: 7.96

Test endpoint

Growth inhibition

Test conditions

Exponentially growing cultures of algae were expbge various
concentrations of the test substance for a peribd72h. Each

concentration (50 mL. test volume) consisted ofe¢hreplicates.

Temperature ranged between 23.6-24.1 °C.

Comments

o Test concentrations were monitored by ICP analyJietal
concentrations were within 10 % of the nominal @orications.
Therefore the nominal concentrations have been tsedlculate
the effect levels.

o Concentration-effect curves have been reported.

o Concentration ranges of 100, 180, 320, 560 andd1n@® SbO/L.
were reported.

o Algal growth was determined by microscopic countngt8 and
72 h because of the insolubility of the test sutxsta

o pH varied in the controls from 7.96 to 8.8 durihg test.

o pH values varied between 7.96 at the beginning @6 at the enc
of the test.

o A moderate pH increase with concentration increess observed

o Acute toxicity (mg SB'/L.)
= E,C50(72h): 28.4 mg/L. (34 mg/L. 80s)
= EC50(72h): 55.8 mg/L. (67 mg/L. 8bs
= NOEC(72h): 8.3 mg/L. (10 mg/L. 90s)

Reliability

This study is being classified not reliable sincexpasure
concentrations exceeded the solubility of antimomyoxide.
Furthermore the Efg based on growth rate is invalid since only a
% inhibition in growth rate was observed in the Hasgt test
concentration. Hence the figure of 55.8 mg/L. isatrapolated valu

16

D

and should not be used.

# OECD Guidelines for Testing of Chemicals, Paridg4). Guideline 201: Alga Growth Inhibition test
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Data Reliability Evaluation Sheet

Title Microplate technique for screening and assessin@taxicity of
xenobiotics withTetrahymena pyriformis
Author Sauvant M.P., Pepin D., Bohatier J. and Grolie# (1995a).

Test substance

SbCk

Test species

Tetrahymena pyriformi€rigin: the ciliated protozod. pyriformis
strain GL was cultured in the laboratory. Testsenaitiated with cells
which were in the exponential growth phase.

Test medium

A PPYSm (proteose peptone yeast—extract substrabelified)
medium was prepared by dissolving 7.5 g proteogeope (Difco)
and 7,59 yeast extract (Difco) in 1 liter of hottera After filtration
PPYSm was autoclaved for 20 min at 120°C. Just poioise, PPYSn
was supplemented with 2% of sterilized inorgnictssasolution
containing 250 mg Zngl(Merck) and 5 g Cagl(Merck) per liter of
deionized water.

Test endpoint

Population growth

Test conditions

Two test methods were compared: flask method ancdroplate
method. Flask tests were conducted in 500 ml Fembidasks
containing 100 ml of medium. Cellular density waestermined by
counting with an electronic particles Coulter CauntFor the
microplate technique some 2-mL aliquots of TP aeluwere treate
with tested substances in sterile tubes. Thenrdaed samples wer
mixed thoroughly and dispensed (200 uL/well) into 9&-well
microplate. The absorbance of each well was spaebtometrically|
measured against PPYSm as blank with a BiotechZLmBicroplate
reader equipped with a 540-nm test wavelenght. ipder, directly
connected to the spectrophotometer, allowed autonsatcultion of
the optical density (OD). The microplates were atied for 36 h at
temperature of 28 °C. OD measurements were repeatsy 2h.

Comments o Test concentrations were not measured. No evideaseggiven
that the concentrations were maintained duringgbe
o No hardness and alkalinity of the test medium aperted.
o No pH of the test medium is reported.
o Effect levels are calculated by linear regressiualysis. No 95%
confidence limits were reported.
o No concentration range is reported
o Acute toxicity of SB* inhibitory concentration (Relative Doubling
Time)
= Microplate technique 45 (36h): 6 mg/L.
= Flask technique $6(36h):16 mgl/L.
Reliability This study is being classified as reliable. Howevenportant

information is missing concerning the hardness @rdf the dilution
medium.
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Data Reliability Evaluation Sheet

Title Effects of organic and inorganic substances orcéffieproliferation of
L-929 Fibroblastsand Tetrahymena pyriformis Gprotozoa used fo
toxicological bioassays

Author Sauvant M.P., Pépin D., Groliere C.A., Bohatigf1995)

Test substance

SbCk

Test species

o L-929 murine fibroblastsQrigin: Laboratory culture, ECACC 1
85011425. Tests were initiated with cells which evan the
exponential growth phase.

Tetrahymena pyriformis GL;Origin: the ciliated protozoaT.

pyriformis, strain GL was cultured in the laboratory. Testeren

initiated with cells which were in the exponentiabwth phase.

Test medium

o L-929 Fibroblasts:

Eagle’s Minimum Essential Medium (MEM) supplementath 5%
fetal calf serum, 1% L-glutamine, 1% non-essemtiino acids;
1% vitamins and 0,1 g gentamicine/l

o Tetrahymena pyriformis GL.:
an autoclaved proteose peptone/yeast extract mestwiched
with inorganic salts (PPYS).

Test endpoint

Population growth

Test conditions

o L-929 Fibroblasts:10-mL cultures in exponential growth phg
were treated with sterile solutions of chemical sdabces an
incubated at 37°C in a 5%-G@umidified atmosphere. After a 2
hr exposure the viability was evaluated by TrypalueBDye
exclusion and the viable cell proliferation (CPRasaevaluated b
counting achieved in Malassez hematocytometer ucdetrast
phase microscope. Tests were terminated after 24 h.

o Tetrahymena pyriformis GLChemical substances were addec
the medium of exponential 100-ml growth culture*(T@/ml) in a
constant 1%-volume. The viability and mobility wereonitored
by examination with a photonic microscope (Nikohfter fixation
of the 1-mL cell suspension with 1 mL 4% fomaldedyd Isoton
buffer, the cell density of the culture was deteredi after 3, 6 an
h incubation period, using an electronic particisilter Counte

o

Sse

A-

1 to

ZM.

42



PRICEWATERHOUSE(QOPERS

Comments

o Test concentrations were not measured. No evideras given
that the concentrations were maintained duringgbe
o No hardness and alkalinity of the test medium apsrted.
o No pH of the test medium is reported.
o Effect levels are calculated by linear regressinalysis. No 95%
confidence limits were reported.
o No concentration range is reported.
o Acute toxicity of SB* inhibitory concentration
o L-929 Fibroblasts:
= [Cs0(24h): 22 mgl/L.
o Tetrahymena pyriformis GL:
= [Cs0(3h): 60 mgl/L.
= ICs0(6h): 38 mgl/L.
= |Cs0(9h): 20 mgl/L.

Reliability

This study is being classified as reliable. Howevenportant
information is missing concerning the hardness @rdf the dilution
medium.

43



PRICEWATERHOUSE(QOPERS

Data Reliability Evaluation Sheet

Title Toxicity of less common metals to fishes

Author Tarzwell C.M. and Henderson C. (1960)

Test substance SbCk and SbO3

Test species Pimephales promelgfathead minnows)

Test medium Tests were carried out in hard (hardness: 400 maglLCaC@ total

alkalinity: 360 mg/L as CaC{and pH 8.2) and soft waters (hardne
20 mg/L. as CaC@total alkalinity: 18 mg/L. as CaG@nd pH 7.4).

Test conditions

not described

Comments

o No temperature of the test medium is reported

o Test concentrations were not measured. No evideaseggiven
that the concentrations were maintained duringebe

No 95% confidence limits were calculated.

No concentration range is reported.

Only exploratory tests were made.

Acute toxicity (mg SB'/L.):

[ iy W )

= LCs0(96h) for SbG{ = 9 mg/L. (soft water) and 17 mg/L. (hard

water)

» L Cs (96h) for SkO3; > 80 mg/L. for both soft and hard water,.

Reliability

This study is being classified as not reliable sinoackground
information is missing on the methodology used.tl@nmore the
exposure concentrations of antimony trioxide exedetie solubility.

44
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Data Reliability Evaluation Sheet

=

Title In-depth studies on health and environmental ingpattelected wate
pollutants (Table of data available from CharleStephan)

Author U.S. Environmental Protection Agency (1978)
(also referred to in USEPA (1980 en 1988).

Test substance SkhO3

Test species Selenastrum capricornutufourrently rename&aphidocelis
subcapitata

Test medium Unknown

Test endpoint

Inhibition of chlorophyll (i)
Reduction in cell number (r)

Test conditions

Unknown

Comments o Acute toxicity (mg SB/L.)
= EGCsdl (96h): 0.610 mg/L.
= EGCsor (96h): 0.630 mgl/L.
Reliability This study is being classified as not reliable tu¢he complete lac

e

of information on test methodology, test medium ased statistics.

45



PRICEWATERHOUSE(QOPERS

Data Reliability Evaluation Sheet

Title Aquatic toxicity testing using the nemato@aenorhabditis elegans
Author Williams P.L. and Desenbery D.B.(1990).

Test substance SbCk

Species Caenorhabditis eleganQrigin: Laboratory culture, var. Bristol (stra

N2). Young adult nematodes (3 to 4 days old) weezlu

n

Test medium

Nutrient-free medium consisting of deionized, disti H,O with 1.23
g of NaCl and 0.968 g of KCI (K-medium). Food saiEc coli strain
OP50 was added.

Test endpoint

Mortality

Test conditions

The dilutions of the metal were directly made iktéMedium, with
the final dilutions in K-medium containing the OP50ests wereg
conducted in multiwell plates (1 ml of test solafio25 replicates fo
each concentration. Tests were incubated at 20ntCsaored at eac
24 hinterval. Complete duration of the test wa$196

=

ty

Comments o No hardness and alkalinity data reported.
o No pH range of the test solution reported.
o Test concentrations were not measured. No evidera given
that the concentrations were maintained duringebe
o No 95% confidence limits were calculated becausly twer
limits for LCso values could be reported due to solubi
limitations.
o The concentrations used were within the water slithulbange for
the metallic salt.
o No concentration-effect relations are reported
o A 96-h lethality rate of 3% in the parallel controliltures is
reported
o Acute toxicity (mg SB'/L.)
* LCso(96h) > 20 mg/L.
Reliability This study is being classified as not reliable sitiwe reported effed

data are unbounded. In addition important inforovatis missing

—

concerning the hardness and pH of the dilution omadi
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ANNEX C: Classification categories and criteria inthe “Commission Directive
93/21/EEC adapting to technical progress for the Btime
Council Directive 67/548/EEC "
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Acute toxicity

Class: Acute |
Acute toxicity:

96h-LGo (for fish) <1 mg/L or

48h-EGo (for Daphnig <1 mg/L or

72 h-1Go (for algae) <1 mg/L
Risk phrases: R50-R53/ery toxic to aquatic organisms and may cause-teng advers
effects to the aquatic environment and the substannot readily degradable or the log H
> 3 (unless the experimental determined BCE 190

1%

ow

Class: Acute 1l

Acute toxicity:
96h-LGo (for fish) >1 -<10 mg/L or
48h-EGo (for Daphnig >1 -<10 mg/L or
72 h-1G (for algae) >1 -<10 mg/L

Risk phrases: R51-R530xic to aquatic organisms and may cause long-tatuerse effect

to the aquatic environment and the substance iseaatily degradable or the log Pav3
(unless the experimental determined BCE 00

Class: Acute I

Acute toxicity:
96h-LGo (for fish) >10 -< 100 mg/L or
48h-EGo (for Daphnig >10 -< 100 mg/L or
72 h-1Go (for algae) >10 -< 100 mg/L

Risk phrases: R52-R53armfull to aquatic organisms and may cause |lengrtadvers
effects to the aquatic environment and the substaneot readily degradable.

D
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