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© Final Report - 21 Day Daphnia magna Reproducuon Study for 2,4 4-Tr|methyl Pentene
(CASRN: 25167-70-8)

Dear Sir or Madam:

In February 2009, Lyondell Chemical Company (Lyondell), a LyondellBasell Industries company,
submitted information to EPA in accordance with Section 8(e) of the Toxic Substances Control Act
(TSCA) and EPA’s 1991 Section 8(e) Reporting Guide because it included findings that EPA may
consider reportable. In that correspondence, Lyondell reported preliminary results for 2,4,4-Trimethyl
Pentene (TMP), CASRN: 25167-70-8, from a 21-day Daphnia magna reproduction test (OECD 211).
That submission was assigned 8EHQ Number 8EHQ-09-17441. At that time, the final report for this study
was not available. Lyondell has now received the final report and is hereby providing a copy to EPA.

Lyondell has not made a determination as to whether a significant risk of injury to health or the
environment is actually presented by the findings.

A copy of the study final report is attached.

This report is provided to EPA in accordance with Section 8(e) of the Toxic Substances Control Act
(TSCA) and EPA's 1991 Section 8(e) Reporting Guide to meet Lyondell's obligations under TSCA 8(e).
Submission of this report to EPA does not confer unto other third parties the right to use this report for
product registration or other purposes without written permission from Lyondell Chemical Company.

Should you have any questions or require additional details, please do not hesitate to call me at 713-309-
7791. | may also be reached by facsimile at 713-951-1574 or by e-mail at
betsy.duncan @lyondellbasell.com.

Sincerely,
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Betsy Duncan

Business Consultant — Chemical Control / Corporate TSCA Coordinator ' ‘"/IU'“IJIUI " il 'm ":.'ul "
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Houston, Texas 77010 www.lyondellbasell.com

MR 315330




PAGE 1 OF 96 PAGES o hCI rla n"
[

. ~ ™y
ps,r:,sa;’?‘a;
T

IR TRt EPA BEHQ Number.

0o PR
8EHQ-09-17441

2,4,4-Trimethylpentene:

DAPHNIA MAGNA REPRODUCTION TEST

PROJECT NUMBER: 2197/0038

AUTHORS: T J Goodbhand
D M Mullee

Date of Completion:13 February 2009

STUDY SPONSOR: TEST FACILITY:

LyondellBasell Industries Harlan Laboratories Ltd
One Houston Center Shardlow Business Park
Suite 700, 1221 McKinney Street Shardlow
Houston TX 77010 Derbyshire
USA DE72 2GD

UK

Telephone: +44 (0) 1332 792896

2197-0038.doc/CS

Facsimile: +44 (0) 1332 799018

This report has been provided to EPA in accordance with Section 8(e) of the Toxic Substances Control Act (TSCA)
and EPA's 1991 Section 8(e) Reporting Guide to meet Lyondell's obligations under TSCA 8(e). Submission of this
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QUALITY ASSURANCE REPORT

This study type is classed as short-term. The standard test method for this study type
(“General Study Plan” in OECD terminology) was reviewed for compliance once only on
initial production. Inspection of the routine and repetitive procedures that constitute the
study is carried out as a continuous process designed to encompass the major phases at
or about the time this study was in progress. In addition, inspection of general facilities
not specifically related to this study are done monthly or annually in accordance with QA
Standard Procedure.

This report has been audited by the Quality Assurance Unit, and is considered to be an
accurate account of the data generated and of the procedures followed.

In each case, the outcome of QA evaluation is reported to the Study Director and
Management on the day of evaluation. Audits of study documentation, and process
inspections appropriate to the type and schedule of this study were as follows:

16 December 2006 Standard Test Method Compliance Audit
14 November 2008 Test Material Preparation
21 November 2008 Test System Preparation
05 November 2008 Exposure
19 November 2008 Assessment of Response
06 November 2008 Chemical Analysis
§ 02 January 2009 Draft Report Audit
§ Date of QA Signhature Final Report Audit

§ Evaluation specific to this study

For the Quality Assurance Unit*

*Authorised QA Signatures:
Deputy Head of Department:  JM Crowther MIScT MRQA
Senior Audit Staff: G Wren ONC MRQA
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GLP COMPLIANCE STATEMENT

The work described was performed in compliance with UK GLP standards {Schedule 1,
Good Laboratory Practice Regulations 1999 (S| 1999/3106 as amended by
S12004/0994)). These Regulations are in accordance with GLP standards published as
OECD Principles on Good Laboratory Practice (revised 1997, ENV/MC/CHEM(98)17);
and are in accordance with, and implement, the requirements of Directives 2004/9/EC
and 2004/10/EC.

This report fully and accurately reflects the procedures used and data generated.

13 FEB 2009

T J Goodband BSc
Study Director

The analytical data presented in this report were compiled by me or under my
supervision and accurately reflect the data obtained.

D M Mullee CChem MRSC
Director of Analytical Services

This report may be presented in final form as a digital (pdf) document. Such documents are prepared by scanning the
paper original, and are considered of equivalent integrily and authenticity io versions produced by optical photocopy.
However, in all cases the hand-signed paper original, held in secure archives, is the definitive document.
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2,4,A-Trimethylpentene:
DAPHNIA MAGNA REPRODUCTION TEST

SUMMARY -

Introduction. A study was performed to assess the effect of the test material on the
reproduction of Daphnia magna over a 21-day period. The method followed that
described in the OECD Guidelines for Testing of Chemicals No 211 (1998) "Daphnia
magna, Reproduction Test", referenced as Method C.20 of Commission Directive
2001/59/EC (which constitutes Annex V of Council Directive 67/548/EEC).

Methods. Information supplied by the Sponsor indicated that the test material had a low
solubility .in water and that use of high shear mixing and ultrasonication were not to be
used to aid dissolution of the test material. Based on this information the test material
fell into the category of a ‘difficult substance’ as defined by the OECD Guidance
Document on Aquatic Toxicity Testing of Difficult Substances and Mixtures (OECD
2000). Therefore a media preparation trial was conducted in order to determine the
solubility of the test material under test conditions.

The pre-study media preparation ftrial indicated that the use of preliminary solution in
auxiliary solvent to spike the test medium followed by filtration was the most appropriate
method of preparation for the test material. From the results of the pre-study media
preparation trial; target measured concentrations were determined for the preliminary
range-finding test. -

Based on the results of a preliminary range-finding test, Daphnia magna were exposed
(10 replicates of a.single daphnid per group) to an aqueous solution of the test material
over a range of time-weighted mean measured test concentrations of 0.0030, 0.0085,
0.034, 0.16 and 0.70 mg/l for a period of 21 days using a semi-static test regime. The
numbers of live and dead adult Daphnia and young daphnids (live and dead) were
determined daily. The Daphnia were fed daily with an algal suspension.

Results. Analysis of the freshly prepared media showed measured concentrations to
range from 0.00167 to 1.46 mg/l and analysis of the old media showed measured
concentrations to range from 0.00158 to 1.25 mg/l. The analytical results were variable
throughout the trial with the highest test concentration showing measured concentrations
of 0.395 to 1.46 mg/l for the fresh media and 0.327 to 1.25 mg/! for the old media. In
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addition, a general decline in measured concentration was observed over the 24 hour
dosing period. This variation and general decline in measured concentration was
considered to be due to the highly volatile nature of the test material despite every effort
being made to reduce losses through volatility.

Given this variation it was considered justifiable to base the results on the time-weighted
mean measured test concentrations.

The 21-Day ECsg (immobilisation) values based on the time-weighted mean measured
test concentrations for the parental Daphnia generation (P;) was calculated to be
0.45 mg/l with 95% confidence limits of 0.29 - 0.71 mg/l.

The 21-Day ECsp (reproduction) value based on the time-weighted mean measured test
concentrations was calculated to be 0.33 mg/l with 95% confidence limits of 0.16 -
0.70 mgA.

The "Lowest Observed Effect Concentration” was considered to be 0.70 mg/l on the
basis that at this test concentration significantly fewer live young per adult (P<0.05) were
produced when compared to the solvent control.

The "No Observed Effect Concentration" was considered to be 0.16 mg/l on the basis
that at this test concentration there were no significant mortalities (immobilisation)
observed in the parental generation (P{) and that there was no significant decrease in
the numbers of live young produced per adult by Day 21 (P>0.05) between the solvent
control and the 0.16 mg/l test group.
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2,4,A-Trimethylpentene:
DAPHNIA MAGNA REPRODUCTION TEST

1. INTRODUCTION

On the 9" November 2008 Safepharm Laboratories Ltd. changed its name to Harlan
Laborateries Ltd. Therefore, this study has been reported and archived under the name
Harlan Laboratories Ltd., and not Safepharm Laboratories Ltd. as stated in the protocol.
This amendment was considered not to affect the purpose or integrity of the study as the
facilities and the management structure remain the same.

This report contains a description of the methods used and the results obtained during a
study fo investigate the effect of the test material on the reproduction of Daphnia magna.
The method followed the recommendations of the OECD Guidelines for Testing of
Chemicals (1998) No 211 "Daphnia magna, Reproduction Test", referenced as Method
C.20 of Commission Directive 2001/59/EC (which constitutes Annex V of Council
Directive 67/548/EEC).

Daphnia magna is a freshwater invertebrate representative of a wide variety of natural
habitats and can therefore be considered as an important non-target organism in
freshwater ecosystems.

The study ‘was conducted between 15 September 2008 and 4 December 2008.

2. TEST MATERIAL

21 Description, ldentification and Storage Conditions
Sponsor's identification 1 2,4,4-Trimethylpentene
Description 1 clear, colourless liquid

CAS number . 25167-70-8

Batch number ;2381195

Purity : 93.0%

Date received ;30 July 2008

Storage conditions . room temperature in the dark

The integrity of supplied data relating to the identity, purity and stability of the test
material is the responsibility of the Sponsor. A Certificate of Analysis is included in
Appendix 16.
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METHODS

3.1 Test Species

The test was carried out using 1st instar Daphnia magna derived from in-house
laboratory cultures.

Adult Daphnia were maintained in polypropylene vessels containing approximately
2 litres of dechlorinated tap water at a temperature of approximately 20°C. The lighting
cycle was controlled to give a 16 hours light and 8 hours darkness cycle with 20 minute
dawn and dusk transition periods at a light intensity preferably not exceeding 600 lux.
Each culture was fed daily with a suspension of algae (Chlorefla sp.). Culture conditions
ensured that reproduction was by parthenogenesis. Gravid adults were isolated the day
before initiation of the test, such that the young daphnids produced overnight were less
than 24 hours old. These young were removed from the cultures and used for testing.
The diet and diluent water are considered not to contain any contaminant that would
affect the integrity or outcome of the study.

3.2 Test Water

The test water used for the range-finding and definitive tests was the same as that used
to maintain the stock animals.

Laboratory tap water was dechlorinated by passage through an activated carbon filter
(Purite Series 500) and partly softened (Elga Nimbus 1248D Duplex Water Softener)
giving water with a total hardeness of approximately by 140 mg/l as CaCOj;. After
dechlorination and softening the water was passed through a series of computer
controlled plate heat exchangers to achieve the required temperature. Typical water
quality characteristics for the tap water as supplied, prior to dechlorination and softening
are given in Appendix 1.

3.3 Procedure
3.31 Pre-study media preparation trial

Information supplied by the Sponsor indicated that the test material had a low solubility in
water and that use of high shear mixing and ultrasonication were not to be used to aid
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dissolution of the test material. Pre-study solubility work showed that the highest
aftainable test concentration (by visual inspection) that could be prepared was 10 mg/!
with an aliquot (100 ul/l) of a solvent stock solution prepared in dimethylformamide. At
higher test concentrations precipitation of the test material was observed on addition of
the test material solvent stock solution to water.

Based on this information the test material fell into the category of a ‘difficult substance’
as defined by the OECD Guidance Document on Aquatic Toxicity Testing of Difficult
Substances and Mixtures (OECD 2000). Therefore a media preparation trial was
conducted in order to determine the solubility of the test material under test conditions.

3.3.1.2 Saturated solution preparation

An amount of test material (1100 mg) was dispersed in 11 litres of dechlorinated tap
water with the aid of propeller stirring at approximately 1500 rpm at a temperature of
approximately 21°C. After the stirring period samples were taken for chemical analysis
after the following pre-treatments:

o Untreated
s Centrifugation at 10000 g for 30 minutes
e Centrifugation at 40000 g for 30 minutes
Filtration through a 0.2 um Gelman AcroCap filter (initial approximate 100 mil
- discarded)
Filtration through a 0.2 um Gelman AcroCap filter (initial approximate 500 mi
discarded)

The above was prepared in duplicate with samples being taken after stirring for 24 hours
and 48 hours.

3.3.1.2 Solvent spike preparations

An amount of test material (1000 mg) was dissolved in dimethylformamide and the
volume adjusted to 10 ml to give a 1000 mg/10 ml solvent stock solution. An aliquot
(1000 pl) of this solvent stock solution was dispersed in 10 litres of dechlorinated tap
water with the aid of magnetic stirring for approximately 10 minutes to give a 10 mg/l test
concentration.

Samples were taken for chemical analysis after the following pre-treatments:
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Untreated )

Centrifugation at 10000 g for 30 minutes

Centrifugation at 40000 g for 30 minutes

Filtration through a 0.2 um Gelman AcroCap filter (initial approximate 100 ml
discarded)

Filtration through a 0.2 um Gelman AcroCap filter (initial approximate 500 ml
discarded)

Following sampling, the remainder of the test concentration was stirred using a magnetic
stirrer with samples being taken after stirring for 24 hours and 48 hours.

3.3.2 Range-finding Test

The test concentrations to be used in the definitive test were determined by a preliminary
range-finding test.

The results of the media preparation trial indicated that a test concentration of 0.70 mg/l
could be attained using a solvent spike method of preparation. Therefore, in the range-
finding test Daphnia magna were exposed to a series of target test concentrations of
0.0070, 0.070 and 0.70 mg/l: The test material was prepared using a preliminary
solution in dimethylformamide.

An amount of test material (1000 mg) was dissolved in dimethylformamide and the
volume adjusted to 10 ml to give a 1000 mg/10 ml solvent stock solution. An aliquot
(100 pi) was dispersed in dechlorinated tap water and the volume adjusted to 1 litre to
give a 10 mg/l test material dispersion. This dispersion was then filtered through a
0.2 um Gelman AcroCap filter (first approximate 100 ml discarded to pre-condition the
filter) to give the test concentration of 0.70 mg/l. Serial dilutions in dechlorinated tap
water were prepared from the 0.70 mg/l test concentration to give the remaining test
concentrations of 0.070 and 0.0070 mg/l.

Each stock solution and prepared concentration was inverted several times to ensure
adequate mixing and homogeneity.

in the range-finding test 10 daphnids were placed in each test and control vessel and
maintained in a temperature controlled rcom at 21°C to 22°C with a photoperiod of
16 hours light and 8 hours darkness for a period of 48 hours with 20 minute dawn and
dusk transition periods. Some of the temperatures during the range-finding test were
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observed to be slightly in excess of the range given in the protocol of 20 £ 1°C. This
deviation was considered not {o have affecied the outcome or the validity of the test as
no adverse effects of exposure were observed in the control daphnids throughout the
duration of the test and that the temperature range was within guideline specification.

Due to the volatile nature of the test material the test was conducted using 300 ml
completely filled and sealed glass stoppered conical flasks. After 24 and 48 hours the
number of immobilised Daphnia magna were recorded.

The control and solvent control groups were maintained under identical conditions but
not exposed to the test material. The solvent control group was exposed to 100 pl/l of
dimethylformamide.

3.3.3 Dosing Trial

A dosing trial was conducted to determine the amounts of test material present under
test conditions.

An amount of test material (1000 mg) was dissolved in 10 ml of dimethylformamide to
give a 1000 mg/10 ml solvent stock solution. This stock solution was filtered through a
0.2 um Gelman Acrocap filter with the first 100 m! being discarded to give a 0.70 mgfl
test concentration. Aliquots (20 and 200 ml) were diluted to a final volume (2 litres) in
dechlorinated tap water to give 0.0070 and 0.070 mg/l test concentrations which were
dispensed into 100 ml completely filed and sealed glass stoppered conical flasks.
Samples were analysed immediately and then after 24 and 48 hours.

334 Definitive Test

Based on the results of a preliminary range-finding test the following test concentrations
were assigned to the definitive test: 0.0070, 0.022, 0.070, 0.22 and 0.70 mg/l.

Chemical analysis of the test preparations at {(see Appendix 2) showed measured
concenfrations to be variable through out the duration of the test and also a general
decline in measured concentrations over the 24 hour dosing periods. These effects were
considered to be due to losses through volatility as the test material was shown to be
highly volatile.
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Based on these results it was considered appropriate to express the exposure
concentrations in terms of the time-weighted mean measured concentrations which were
determined to be 0.0030, 0.0085, 0.034, 0.16 and 0.70 mg/l.

3.3.4.1 Experimental preparation

The test material was prepared using a preliminary solution in dimethyiformamide.

An amount of test material (1000 mg) was dissolved in dimethylformamide and the
volume adjusted to 10 ml to give a 1000 mg/10 mi solvent stock solution. An aliquot
(500 pl) was dispersed in dechlorinated tap water and the volume adjusted to 5 litres to
give a 10 mg/l test material dispersion. This dispersion was then filtered through a
0.2 ym Gelman AcroCap filter (first approximate 100 ml discarded to pre-condition the
filter) to give the target test concentration of 0.70 mg/l. Aliquots (20, 63, 200 and 629 ml)
of the 0.70 mgl/l test concentration were each separately dispersed in a final volume of 2
litres of dechlorinated tap water to give the target test series of 0.0070, 0.022, 0.070 and
0.22 mg/| respectively.

Each stock solution/dispersion and prepared concentration was inverted several times to
ensure adequate mixing and homogeneity.

The concentration and stability of the test material in the test preparations were verified
by chemical analysis on Days 0, 4, 7, 11, 14, 18, 20 (fresh media) and 1, 5, 8, 12, 15, 19
and 21 (old media) (see Appendix 2).

3.3.4.2 Exposure conditions

For each concentration a single daphnid was placed in approximately 100 ml of the fest
preparation in 100 ml completely filled and sealed glass stoppered conical flask to
reduce losses through volatility. For each test and control group ten replicate test
vessels were prepared. The flasks were maintained at approximately 20°C with a
photoperiod of 16 hours light (512 to 557 lux) and 8 hours darkness with 20 minute dawn
and dusk fransition periods-for 21 days. Each vessel was randomly assighed to a
position in the [aboratory. The test vessels were not aerated.

The control and the solvent control groups were maintained under identical conditions
but not exposed to the test material. The solvent control group was exposed to 100 pift
of dimethylformamide. -





























































































































































































































































