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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: 

15 December 2006 
14 November 2008 
21 November 2008 
05 November 2008 
19 November 2008 
06 November 2008 

9 02 January 2009 
§ Date of QA Signature 

Standard Test Method Compliance Audit 
Test Material Preparation 
Test System Preparation 
Exposure 
Assessment of Response 
Chemical Analysis 
Draft Report Audit 
Final Report Audit 

§ Evaluation specific to this study 

0 4 MAR 2009 ................... G.:.,a.r;spxc ................................ DATE: ................................................ 
For the Quality Assurance Unit* 

*Authorised QA Signatures: 
Deputy Head of Department: JM Crowther MlScT 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 7 ,  
Good Laboratory Practice Regulations 1999 (SI 199913106 as amended by 
St 200410994)). These Regulations are in accordance with GLP standards published as 
OECD Principles on Good Laboratory Practice (revised 1997, ENVNClCHEM(98)17); 
and are in accordance with, and implement, the requirements of Directives 200419lEC 
and 200411 01EC. 

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

1 3 FEB 2009 ................. .C;ap&f ............................. Date: ...................................................... 
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. 

1 3 FEB 2009 ................. .................................... Date: ................................................... 
D M Mullee CChem MRSC 
Director of Analytical Services 

This repori 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 integrity and authenticity to 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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2,4,4-Trimethylpentene: 

DAPHNIA MAGNA REPRODUCTION TEST 

SUMMARY .- 

Infroduction. 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 fallowed that 
described in the OECD Guidelines for Testing of Chemicals No 211 (1998) "Daphnia 
magna, Reproduction ~es t " ,  referenced as Method C.20 of Commission Directive 
200 1/59/EC (which constitutes Annex V of Council Directive 671548lEEC). 

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 trial 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 mgA 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 mgll and analysis of the old media showed measured 

concentrations to range from 0.00158 to 1.25 mgA. The analytical results were variable 

throughout the trial with the highest test concentration showing measured concentrations 

of 0.395 to 1.46 rngA for the fresh media and 0.327 to 1.25 mgll 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 ECS0 (immobilisation) values based on the time-weighted mean measured 

test concentrations for the parental Daphnia generation (Pd) was calculated to be 

0.45 mgA with 95% confidence limits of 0.29 - 0.71 mgA. 

The 21-Day ECS0 (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 mgll on the 

basis that at this test concentration significantly fewer live young per adult (Pc0.05) 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 (imrnobilisation) 

observed in the parental generation (PI) and that there was no significant decrease in 

the numbers of live young produced per adult by Day 21 (P20.05) between the solvent 

control and the 0.16 mg/l test group. 
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2,4,4-Trimethylpentene: 

DAPHNIA MAGNA REPRODUCTION TEST 

I. INTRODUCTION . 

On the $Ith November 2008 Safepharm Laboratories Ltd. changed its name to Harlan 
Laboratories 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 to 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 21 1 "Daphnia magna, Reproduction Test", referenced as Method 
C.20 of Commission Directive 2001/59/EC (which constitutes Annex V of Council 
Directive 671548lEEC). 

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 

2.1 Description, Identification and Storage Conditions 

Sponsor's identification : 2,4,4-Trimethylpentene 

Description : clear, colourless liquid 

CAS number : 25167-70-8 
Batch number : 2381 195 

Purity . : 93.0% 
Date received : 30 July2008 
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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3. 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 (Chlorella 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 partIy softened (Elga Nimbus 1248D Duplex Water Softener) 
giving water with a total hardeness of approximately by 140 mgtl as CaC03. 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 

3.3.1 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 
attainable test concentration (by visual inspection) that could be prepared was 10 mgll 
with an aliquot (I00 pIA) 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. 

3.3.7.2 Saturated solution prepara fion 

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: 

Untreated 
Centrifugation at I0000 g for 30 minutes 

Centrifugation at 40000 g for 30 minutes 

Filtration through a 0.2 j.wn Gelman AcroCap filter (initial approximate 100 ml 
discarded) 
Filtration through a 0.2 pm Gelman AcroCap filter (initial approximate 500 ml 

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 (I000 mg) was dissolved in dirnethylformamide and the 
volume adjusted to 10 ml to give a 1000 mgIlO 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 mgn test 
concentration. 

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



Untreated 

Centrifugation at 10000 g for 30 minutes 
s Centrifugation at 40000 g for 30 minutes 

s ~ikration through a 0.2 pm .Gelman AcroCap filter (initial approximate 100 ml 

discarded) 
Filtration through a 0.2 pm 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 mgil 
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 mgll; The test material was prepared using a preliminary 
solution in dimethylformamide. 

An amount of test material ('I000 mg) was dissolved in dimethylformamide and the 
volume adjusted to 10 ml to give a 1000 mgllO ml soIvent stock solution. An aliquot 
(100 1.11) was dispersed in dechlorinated tap water and the voIume adjusted to 1 litre to 
give a 10 mgll test material dispersion: This dispersion was then filtered through a 
0.2 pm Gelman AcroCap filter (first approximate 100 rnl discarded to pre-condition the 
filter) to give the test concentration of 0.70 'mgil. Serial dilutions in dechlorinated tap 
water were prepared from the 0.70 mgil 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 te& 10 daphnids were placed in each test and control vessel and 

maintained in a temperature controlled room 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 5 1°C. This 
deviation was considered not to have affected 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 ~111 of 
dimethylformamide. 

3.3.3 Dosing Trial 

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

An amount of test material (I000 mg) was dissolved in 10 ml of dimethylformamide to 
give a 1000 mgllO ml solvent stock solution. This stock solution was filtered through a 

0.2 pm Gelman Acrocap filter with the first 100 ml being discarded to give a 0.70 mgll 

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 mgll test concentrations which were 
dispensed into 100 ml completely filled and sealed glass stoppered conical flasks. 
Samples were analysed immediately and then after 24 and 48 hours. 

3.3.4 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 mgll. 

Chemical analysis of the test preparations at (see Appendix 2) showed measured 
concentrations 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. 



Based on these results it was considered appropriate to express the exposure 
I concentrations in terms of the time-weighted mean measured concentrations which were 

determined to be 0.0030, 0.0085, 0.034, 0.j6 and 0.70 mgll. 

3.3.4.1 Experimental preparation 

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 mg1lO ml solvent stock solution. An aliquot 
(500 pl) was dispersed in dechlorinated tap water and the volume adjusted to 5 litres to 
give a 10 mgll test material dispersion. This dispersion was then filtered through a 
0.2 pm Gelman AcroCap fitter (first approximate I00 ml discarded to pre-condition the 
filter) to give the target test concentration of 0.70 mgll. Aliquots (20, 63, 200 and 629 ml) 
of the 0.70 mgll 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 mgll 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 test 
preparation in 100 ml completely filled and sealed glass stoppered conical flask to 
reduce losses through volatility. For each test and co.ntrol 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 transition periods. for 21 days. Each vessel was randomly assigned to a 
position in the laboratory. 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 p111 
of dimethylformamide. ' 
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The test preparations were renewed daily. The adult Daphnia were transferred to fresh 
media by wide-bore pipette before the contents of each vessel were passed through a 
fine mesh. Young daphnids (live and dead) and any unhatched eggs were collected on 
the mesh and counted using a stereo microscope before being discarded. 

Each daphnid received approximately 5 to 10 PI of a unicellular algal culture (Chlorella 
sp.), daily. Feeding was at a level of approximately 0.1 to 0.2 mg carbonfdaphnidlday, 
dependent on the age and size of the animals. Equal amounts of food were given to 
each daphnid. 

On a daily basis the numbers of live and dead of the "Parental" (PI) generation, the 
numbers of live and dead "Filial" (F4) Daphnia and the number of discarded unhatched 
eggs were counted. An assessment was also made of the general condition and size of 
the parental Daphnia as compared with the controls. 

The number of Daphnia with eggs or young in the brood pouch was determined daily. 
Young daphnids were considered to be dead if no sign of movement was apparent 
during microscopic examination. Adult Daphnia which were unable to swim for 
approximately 15 seconds after gentle agitation (ie. immobile), were considered to be 
dead. An immobilisation criterion for the young daphnids was considered to be 
inappropriate due to the large numbers of off-spring produced in the flasks. 

At the end of the test, the length of each surviving parent animal was determined. 

3.3.4.3 Physico-chemical measurements 

Temperature of the test preparations and light intensity were recorded daily throughout 
the test. Dissolved oxygen concentrations, pH and temperature were recorded before 
and after each test media renewal. The pH and dissolved oxygen concentration were 
measured using a VVrW pHfOxi 3401 pH and dissolved oxygen meter and the 
temperature was measured using a Hanna Instruments HI 93510 digital thermometer. 
Measurements were made on one replicate for each test concentration. The water 
hardness of the solvent control and the highest surviving test concentration in the fresh 
and old media was measured once per week. 



3.3.4.4 Verification of test concentrations 

Water samples were taken from the solvent control and each surviving test group 
(replicates pooled) for quantitative analysis. Samples of the fresh test preparations were 
taken on Days 0, 4, 7, 11, 14, 18 and 20 and of the expired test preparations on Days I, 
5,8, 12, 15, 19 and 21. 

The method of analysis, stability, recovery and test preparation analyses are described 
in Appendix 2. 

3.3.4.5 Evaluation of data 

The ECso (immobilisation) values up to Day 21 of the test were estimated by inspection 
of the data. 

The ECSD (immobilisation) value and associated confidence limits at Day 21 were 
calculated by the trimmed Spearman-Karber method (Hamilton ef a! 1977) using the 
ToxCalc computer software package (ToxCalc I 999). 

When only one partial.response is shown the trimmed Spearman-Karber method is 
appropriate. 

The observed mortalities in the parental (PI) generation of the 0.0030 and 0.0085 mg/l 
test groups were compared to the solvent control group using the corrected chi-squared 
statistic (Breslow and Day 1980). 

The ECso (reproduction) value after 21 days was calculated by the geometric mean 
method as follows: 

where: 

C.! = concentration showing 0% suppression of reproduction 
C2 = concentration showing 100% suppression of reproduction. 

If there is no suppression of reproduction between 0% and 100% suppression of 
reproduction, then the geometric mean of the highest test concentration showing no 



suppression of reproduction and the lowest test concentration showing 100% 
suppression of reproduction is calculated. The concentrations resulting in 0% and 100% 
suppression of reproduction will be the 95% confidence limits. 

For the estimation of the "Lowest Observed Effect Concentration" (LOEC) and the "No 
Observed Effect Concentration" (NOEC) the numbers of live young produced per adult 
over the duration of the test for the control, solvent control and each test group were 
compared using one way analysis of variance incorporating Bartlett's test for 
homogeneity of variance (Sokal and Rohlf 1981) and Dunnett's multiple comparison 
procedure for comparing several treatments with a control (Dunnett 1955) 
(see Appendix 3). Results.from the control, solvent control and each test group Daphnia 
length data, determined for the surviving daphnids on termination of the test, were 
compared using one way analysis of variance incorporating Bartlett's test for 
homogeneity of variance (Sokal and Rohlf 1981) and Dunnett's multiple comparison 
procedure for comparing several treatments with a control (Dunnett 1955) (see 
Appendix 3). All statistical analyses were performed using the SAS computer software 
package (SAS 1999 - 2001). 

The time-weighted mean measured test concentrations were calculated as follows: 

Total Area 
TWM = 

Total Number of Days of the Test 

where Total area = C0 xDays 
In(C,) - ln(C1) 

TWM = time-weighted mean measured test concentration (mg/l) 

Co = measured concentration at the start of each renewal period (mgn) 

C, = measured concentration at the end of each renewal period (mgil) 
Days = number of days in the renewal period 

4. ARCHIVES 

Unless instructed otherwise by the Sponsor, all original data and the final report will be 
retained in the Harlan Laboratories Ltd, Shardlow, UK archives for five years, after which 
instructions will be sought as to further retention or disposal. 
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5. RESULTS 

5.1 Pre-study Media Preparation Trial 

Analysis of the samples prepared from a saturated solution method of preparation 
showed measured.concentrations of less than the limit of quantitation. It was considered 
that these results were possibly due to loss of the test material through volatility as a 
result of the prolonged, aggr-sive stirring used to prepare the saturated solutions. It 
was therefore considered that the use of a saturated solution method of preparation was 
unsuitable for the test material. 

The results of the centrifuged samples prepared from a solvent spike method of 
preparation showed lower measured concentrations compared to the filtered samples. 
This was considered to be possible due to losses through volatility during the 
centrifugation process. Prolonged stirring of the solvent spike preparation resulted in a 
decrease in measured concentration. 

It was therefore considered that the most appropriate method of preparation for the test 
material was as a solvent spike at an initial 10 mg/l followed by filtration to remove all 
excess undissolved test material. 

5.2 Range-finding Test 

Cumulative immobilisation data from the exposure of Daphnia magna to the test material 
during the range-finding test are given in Table I. 

No immobilisation was observed at the target test concentrations of 0.0070, 0.070 and 

Based on the results of a preliminary range-finding test the following target 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 (see Appendix 2) showed measured 
concentrations to be variable throughout 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. 



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 mgll. 

5.3 Dosing Trial 

The results of the dosing trial (see Appendix 2) indicated that the test material was stable 
under test conditions. The results from the definitive test showed more variable results 
than the dosing trial. This was considered to be due to losses through volatility due to 
the longer preparation required during the definitive test to media change all the test 
vessels. 

5.4 Definitive Test 

The observations for each test and control group are summarised in Tables 2 to 9. The 
total cumulative production of live young is given in Table 10 and the number of live 
young produced per adult is shown in Table 11. The total number of offspring per parent 
daphnia (for each replicate) alive at the end of the test is shown in Figure 1. Data for 
each individual replicate flask are given in Appendices 4 to 10. 

5.4.1 Verification of Test Concentrations 

Analysis of the freshly prepared media (see Appendix 2) showed measured 

concentrations to range from 0.00167 to 1.46 mgll and analysis of the old media showed 

measured concentrations to range from 0.00158 to 1.25 mgll. The analytical results 

were variable throughout the trial with the highest test concentration showing measured 

concentrations of 0.395 to 1.46 mgll for the fresh media and 0.327 to 1.25 mgll for the 

old media. In 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 time-weighted mean measured test 
concentrations of the test media were determined to be 0.0030, 0.0085, 0.034, 0.16 and 
0.70 mgll. 
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5.4.2 Physico-chemical Measurements 

The results of the physico-chemical measurements are given in Appendix I I. 
Temperature was maintained at approximately 20°C throughout the test, while there 
were no treatment related differences for oxygen concentration or pH. 

Throughout the test the light intensity was observed to be in the range 512 to 557 lux 
(see Appendix 12). 

The water hardness was observed to be in the range 112 to 150 rngll as CaC03 in the 
solvent control and the highest surviving test group throughout the test. The results of 
the water hardness measurements are given in Appendix 13. 

5.4.3 Observations on Test Material Solubility 

The freshly prepared test media were observed to be clear, colourless solutions whereas 
the old test media were observed to be green tinged due to the presence of algal cells 
used as feed for the daphnids. 

5.4.4 Validation Criteria 

The following validation criteria were achieved during the test: 

a Solvent control mortality 

Required Actual 

1 20% 0% 

b Dissolved oxygen > 3 mg 0211 2 8.5 mg 02/1 

c pH (solvent control group) deviation 1 1.5 0.4 

d Mean number of live young per 
surviving adult (solvent control group) z 60 after 21 days 83 

e Coefficient of variation for solvent 
5 25% 

control group 

5.4.5 Lethal Effects on the Parental Generation (PI) 

Mortality (immobilisation) occurred predominantly at the highest test concentration 
of 0.70 mgA resulting in 70% mortality by Day 21. 

Mortality was also observed at the test concentrations of 0.0030 mgll on Day I 9  
and 0.0085 mgll on day 5. However, statistical analysis of the mortality data using the 



corrected chi-squared .statistic (Breslow and Day 1980) showed that the observed 
mortalities in the 0.0030 and 0.0085 mgll test groups were not significantly different 
(P20.05) when compared to the solvent controI group. 

No mortalities occurred at the 0.034 and 0.16 mgll test concentrations throughout the 
test. 

The following ECS0 (immobilisation) values based on time-weighted mean measured test 
concentrations were estimated by inspection of the immobilisation data at 24, 48 and 
96 hours and Days 7 and 14 and calculated by the trimmed Spearman-Karber method 
(Hamilton et a1 1 977) at 21 days: 

5.4.6 Sub-lethal Effects on the Parental Generation (PI) 

Time 

24 hours 

48 hours 

96 hours 

7 days 

14 days 

21 days . 

There was a significant effect on size and colour of the daphnids in that 100% of the 
surviving. daphnids from Day 4 onwards at the test concentration of 0.70 mgll were 
markedly smaller and paler in colour than the solvent control animals. 

The daphnids at the remaining test concentrations were observed to be the same size 
and colour as the solvent control animals. 

ECs 
fmgll) 

>0.70 

>0.70 . 

>0.70 

>0.70 

approximately 0.70* 

0.45 

After 21 ,days there were no statisticaIIy significant decreases between the solvent 
control and the 0.0030, 0.0085, 0.034 and 0.16 mgn test groups in terms of the number 
of live young produced per adult. The 0.70 mgll test group showed a statistically 
significant difference from the solvent control and the remaining test groups after 21 days 
in terms of producing fewer numbers of Iive young per adult (see Appendix 3). 

95% Confidence Limits 
(mglt) 

0.29 - 0.71 

Inspection of the immobilisation data showed an ECso value of approximately 0.70 rngll. It was not 
possible to calculate an EC50 value at this time point due to the unsuitable nature of the data. 



The EC50 (reproduction) value calculated by the geometric mean method on Day 21, 
based on time-weighted mean measured test concentrations was 0.33 mgA with 95% 
confidence limits of 0.16 - 0.70 mg/l. 

After 21 days the length of each surviving adult was determined, the results of which are 
given in Appendix 14. The results showed that there were no statistically significant 
differences (P2 Q.05) between the solvent control and the 0.0030, 0.0085, 0.034 and 
0.16 mg/l test groups in terms of length of the daphnids after 21 days exposure to the 
test material (see Appendix 3). The surviving daphnids from the 0.70 mg/I were shown 
to be significantly smaller (Pc0.05) compared to the solvent control in terms of daphnid 
length. 

5.4.7 Effects on the Filial Generation (F,) 

Information on the effects of the test material on the Ft generation is limited, since, by 
study design, the young are removed soon after liberation from the brood pouch. 
However, an assessment made at each media renewal showed the "filial" daphnids 
produced by all the test groups were in the same general condition as the young 
produced by the solvent controls over the duration of the test. 

Young were first produced in the solvent control test group on Day 7 of the test. 

Numbers of unhatched eggs and dead .young were low in all control and treatment 
groups surviving to maturation.. 

5.4.8 Lowest Observed Effect Concentration 

The "Lowest Observed Effect Concentration" (LOEC) was 0.70 mg/l as this test group 
produced significantly fewer live young per adult (Pe0.05) than the solvent control group. 

5.4.9 No Observed Effect Concentration 

The "No Observed Effect Concentration" (NOEC) was' 0.16 mg/l as there were no 
significant mortalities (immobilisation) observed in the parental generation (PI) and there 
was not a significant decrease (P20.05) in terms of the number of live young produced 
per adult when compared to the solvent control after 21 days. 



6. CONCLUSION 

Exposure of Daphnia magna to the test material resulted in significant mortalities at the 
test concentration of 0.70 mg/l (based on the time-weighted mean measured test 
concentrations) resulting in 70% mortalities by Day 21. 

The 21-Day EC50 (immobilisation) value, based on time-weighted mean measured test 
concentrations, for the parental Daphnia generation ( P I )  was calculated to be 0.45 mg/l 
with 95% confidence limits of 0.29 - 0.71 mgN. 

The 21-Day ECso (reproduction) based on time-weighted mean measured test 
concentrations was 0.33 mgll with 95% confidence limits of 0.16 - 0.70 mgll. 

The "Lowest Observed Effect Concentration" (LOEC) and the "No Observed Effect 
Concentration" (NOEC) based on time-weighted mean measured test concentrations 
were 0.70 and 0.16 mg/l respectively. 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table I Cumulative lnimobilisation Data in the Range-finding Test 

. Target 
Cumulative lmmobilised Daphnia 

(Initial Population: 10 Per Replicate) 
Concentration 

(mg/l) 24 Hours 48 Hours 

Control 0 0 

Solvent Control 0 0 

0.0070 0 0 

0 0.070 0 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 2 Summary of Findings FoIlowing the Exposure of Daphnia magna 
for 21 Days 

Time-Weig hted Number of Number of Number of 
Mean Measured % Live Young Dead Young Unhatched Eggs 
Concentration Survival Per Female Per Female Per Female 

(m911) ofP1 Total (cumulative) Total (cumulative) Total (cumulative) 

Control 90 784 87 0 0 0 0 

Solvent Control 100 834 83 0 0 0 0 

0.0030 90 790 88 0 0 0 0 

0.0085 90 724 8 1 0 0 0 0 

0.034 100 898 90 0 0 0 0 

0.160 100 1114 I I I 0 0 1 < 1 
p--p-p,pp 

0.70 30 0 0 0 0 0 0 



Adults Number of Adults 
Day Surviving with Eggs in Brood Live Young Dead Young Unhatched Eggs 
----- Pouch 

1 10 0 0 0 0 

2 10 0 0 0 0 

3 10 0 0 0 0 

4 10 0 0 0 0 

5 10 0 0 0 0 
-ppppp 

6 10 j 0  0 0 0 

7 10 10 12 0 0 

8 I 0  10 70 0 0 

9 10 10 24 0 0 

10 10 10 9 0 0 

11 10 10 124 0 0 

12 10 10 64 0 0 

13 9 9 0 0 0 

14 9 9 46 0 0 

15 9 9 148 0 0 

16 9 9 0 0 0 

17 9 9 39 0 0 

18 9 9 115 0 0 

19 9 9 0 0 0 

20 9 9 0 0 0 

21 9 9 167 0 0 

TOTALS 818 0 0 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 4 Summary of Observations of the Solvent ControI Group 

r 
Adults Number of Adults 

Day Surviving with Eggs in Brood Live Young Dead Young Unhatched Eggs 
Pouch 

1 10 0 0 0 0 

2 10 0 0 0 0 

3 10 0 0 0 0 

4 10 0 0 0 0 

5 10 9 0 0 0 

6 10 I 0  0 0 0 

7 10 10 10 0 0 

8 10 10 28 0 0 

9 I 0  10 25 0 0 

10 10 10 49 0 0 

11 10 I 0  68 0 0 

12 I 0  10 42 0 0 

13 10 10 89 0 0 

14 10 10 81 0 0 

15 10 10 49 0 0 

16 10 10 72 0 0 

17 10 10 99 0 0 

18 10 10 34 0 0 

19 10 10 55 0 0 

20 10 10 65 0 0 

21 10 10 68 0 0 

TOTALS 834 0 0 
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2,4,4-Trimethylpentene: D A P W A  MAGNA REPRODUCTION TEST 

Table 5 &Summary of Observations of the 0.0030 mgll Test Group 

Adults Number of Adults 
Day Surviving with Eggs in Brood Live Young Dead Young Unhatched Eggs 

Pouch 
I 10 0 0 0 0 

2 10 0 0 0 0 

3 10 0 0 0 0 

4 10 0 0 0 0 

5 10 10 0 0 0 

6 10 10 0 0 0 

7 10 10 0 0 0 

8 10 10 41 0 0 

9 I 0  10 21 0 0 - P 

10 0 0 

11 10 10 1 34 0 0 

12 10 10 43 0 0 

13 10 10 19 0 0 

14 10 10 119 0 0 

15 I 0  10 107 0 0 
-ppppp 

16 10 10 0 0 0 

17 10 10 61 0 0 

18 10 10 I 02 o o 
19 9 9 0 0 0 

20 9 9 50 0 0 

21 9 9 138 . 0 0 

. TOTALS 844 0 0 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 6 Summary of Observations of the 0.0085 mgA Test Group 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

Adults 
Surviving 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Number of Adults 
with Eggs in Brood 

Pouch 
0 

0 

0 

0 

8 

8 

9 

9 

9 

Live Young 

0 

0 

0 

0 

0 

0 

0 

45 

12 

Dead Young 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Unhatched Eggs 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

TOTALS 
b 

0 

110 

0 

40 

1 34 

21 

5 1 

90 

48 

37 

55 

81 

724 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 7 Summary of Observations of the 0.034 mgll Test Group 

Adults Number of Adults 
Day Surviving with Eggs in Brood Live Young Dead Young Unhatched Eggs 

Pouch 
I 10 0 0 0 0 

2 10 0 0 0 0 

3 10 0 0 0 0 

4 10 0 0 0 0 

5 10 7 0 0 0 

6 10 10 0 0 0 

7 10 10 0 0 0 

8 10 10 44 0 0 

9 10 10 7 0 0 

10 10 10 0 0 0 

11 10 10 122 0 0 

12 10 10 0 0 0 

13 10 10 0 0 0 

14 10 10 228 0 0 

15 10 10 46 0 0 

16 10 10 0 0 0 

17 I 0  10 109 0 0 

18 10 10 98 0 0 

19 10 10 0 0 0 

20 10 I 0  95 0 0 

21 10 10 149 0 0 

TOTALS 898 0 0 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 8 Summary of Observations of the 0.16 mgll Test Group 

Adults Number of Adults 
Day Surviving with Eggs in Brood Live Young Dead Young Unhatched Eggs 

Pouch 
1 10 0 0 0 0 

2 10 0 0 0 0 

3 I 0  0 0 0 0 

4 I 0  0 0 0 0 

5 10 9 0 0 0 ----- 
6 10 10 0 0 0 

7 10 10 0 0 0 

8 10 10 69 0 0 

9 I 0  10 0 0 0 

10 10 10 0 0 0 

11 10 10 181 0 0 

12 10 10 0 0 0 

13 10 10 0 0 0 

14 10 10 309 0 0 -- 
15 10 0 0 

-- 

16 10 10 0 0 0 

17 10 10 220 0 0 

18 10 10 52 0 0 

19 10 10 0 0 0 

20 10 10 126 0 A - - -  
21 10 10 157 0 0 

TOTALS 1114 0 1 



2,4,4-Trlmethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 9 Summary of Observations of the 0.70 mgll Test Group 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

15 

Adults 
Surviving 

9 

9 

9 

9 

9 

7 

6 

6 

6 

6 

6 

6 

5 

5 

5 

Number of Adults 
with Eggs in Brood 

Pouch 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

I 

1 

1 

16 

17 

l a  
19 
20 

21 

0 

0 

o 
2 

2 

2 

TOTALS 

4 

4 

4 

3 

3 

3 

Live Young 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

Dead Young 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

Unhatched Eggs 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table 10 Total Cumulative Production of Live Young 
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2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Table I? Number of Live Young Produced per Adult (Non-Cumulative) 

Time-Weighted Day 
Mean Measured 

Concentration (mgll) 1 2 3 4 5 6 7 8 9 10 

Control 0 0 0 0 0 0 1 7 2 I 

Solvent Control 0 0 0 0 0 0 1 3 3 5 

0.0030 0 0 0 0 0 0 0 4 2 1 

0.0085 0 0 0 0, 0 0 0 5 1 0 - -  
0.034 0 0 0 0 0 0 0 4 1 0 

0.160 0 0 0 0 0 0 0 7 0 0 

0.70 0 0 0 0 0 0 0 0 0 0 

Tim e-Weighted Day 
Mean Measured 

Concentration (mgll) 11 12 13 14 15 16 17 18 -I9 20 21 

Control 1 2 6  0 5 1 6 0  4 1 3 0  0 1 9  

Solvent Control 7 4 9 8 5 7 1 0 3 6 7 7  

0.0030 13 4 2 12 11 0 6 10 0 6 15 

0.0085 1 2 0 4 1 5 2 6 1 0 5 4 6 9  

0.034 12 0 0 23 5 0 11 10 0 .  10 15 

0.160 18 0 0 31 0 0 22 5 0 13 16 

0.70 0 0 0 0 0 0 0 0 0 0 0  
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Figure 1 

2,4,4-Trimethylpentene: DAPHlVA MAGM REPRODUCTlON TEST 

Total Number of Offspring per Adult Daphnia Alive at the End of the 
Test 
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2,4,4-Trimethylpentene: DAPHMA MAGNA REPRODUCTION TEST 

Appendix I Typical Water Quality Characteristics 

WATER SUPPLY ZONE ZD813 ALVASTON 

REPORTING PERIOD: 01/01/2007 - 31/12/2007 

NO. ' CONCENTRATIONORVALUE SAMPLES 

PARAMETER SAMPLES (ALL SAMPLES) PCV. CONTRAVENING PCV 
TAKEN MINIMUM AVERAGE MAXIMUM NUMBER PERCENT 

1,2 Dichloroethane vgfl 8 c0.080 ~0.080 4.080 3 0 0.00 
2.3,6 -TEA Pgll 8 ~0.002 CO.002 c0.002 0.1 0 0.00 
2,4-DB PHI 8 s0.002 CO.002 4.002 0.1 0 0.00 
2,4,5, - TCPA (Igll 8 ~0.002 c0.002 c0.002 0.1 0 0.00 
2.4-D lJ911 8 ~0.002 <0.002 20.002 0.1 0 0.00 
Aldrin Kt/[ 8 ~0.001 cO.001 <0.001 0.03 0 0.00 
Alpha-HCH C1911 8 -=0.001 c0.001 ~0.001 0.1 0 0.00 
Aluminium Yg/l 52 CI 1.000 ~12.692 29.000 200 o 0.00 
Amtryn P9ll 8 c0.002 C0.002 <0.002 0.1 0 0.00 
Antimony clgll 8 ~0.120 s0.529 1.200 5 0 0.00 
Arsenic clgll 8 ~0.370 ~0.370 ~0.370 10 0 0.00 
Atrazine P911 8 cO.001 <0.001 0.001 0.1 0 0.00 
Benatolln Clgll 8 ~0.002 ~0.002 cO.002 0.1 0 0.00 
Benlazone Pgll 8 c0.002 cO.002 c0.002 0.1 0 0.00 
Benzene ~911 8 c0.060 cO.000 ~0.060 1 0 0.00 
Benzo 3,4 Pyrene Ygll 8 ~0.001 4.001 <0.001 0.01 0 0.00 
Beta - HCH fJs/l 8 ~0.001 4.001 ~0.001 0.1 0 0.00 
Boron mgfl 8 0.021 0.034 0.052 I o 0.00 
Bromadl Y g/l 8 c0.012 c0.012 c0.012 0.1 0 0.00 
Bromate P d  8 c0.600 c0.600 c0.600 10 0 0.00 
Bromoxynil YCIn 8 cO.002 ~0.002 ~0.002 0.1 0 0.00 
Cadmium vgfl 8 c0.060 4.111 0.150 5 o 0.00 
captan V!Y 8 c0.007 4.007 c0.007 0.1 0 0.00 
Carbenazim V9/1 8 e0.002 4.002 <O.OM 0.1 0 0.00 
Carbetamide Vgfl 8 ~0.002 4.003 <0.006 0.1 0 0.00 
Chlordane A clgll 8 ~0.002 c0.002 cO.002 0. I 0 0.00 
Ch[omthalonil Pgn 8 cO.OD3 e0.003 c0.003 0.1 0 0.00 
Chlorotoluron vgn 8 40.002 ~0.002 c0.004 0.1 o 0.00 
Chmmlum P@ 8 C0.700 4.700 c0.700 50 0 0.00 
Cis - Permethrin I@ 8 c0.002 c0.002 c 0 . 0 ~  0.1 o 0.00 
CIopyralid PSI1 8 ~0.001 cO.001 <0.001 0.1 0 0.00 
Cdour mgll PVCo 26 co.400 c0.408 0.600 20 0 0.00 
copper mgli 8 co.003 ~ 0 . 0 0 ~  0.027 2 o 0.00 
Cyanadne clgn 8 c0.002 e0.002 c0.002 0.1 0 0.00 
Cyanide cl@ 8 ~0.400 ~0.625 0.700 50 0 0.00 
Cyfluthrin cl9n 8 ~0.003 4.003 <0.003 0.1 0 0.00 
Cypermethrin Pgfl 8 4.004 %OM 4.004 0.1 0 0.00 
D.D.E - Ortho Para Pgll 8 4.001 C0.001 4.001 0.1 0 0.00 
D.D.E- Para Para vgfl 8 4.001 c0.001 4.001 0.1 0 0.00 
D.D.T - Ortho Para Y911 8 4.003 ~0.003 4.003 0.1 0 0.00 
0.D.T - Para Para P@ 8 ~0.001 ~0.001 4.001 0.1 0 0.00 
Delta - HCH P@ 8 cO.002 4.002 4.002 0.1 0 0.00 
Deltamethrin L@ 8 s0.005 4.005 c0.005 0.1 0 0.00 
Dicamba C,g 8 c0.002 c0.002 cO.002 0.1 0 0.00 
Dichlobenil Ir$l 8 cO.OO$ eO.001 cO.001 0. I 0 0.00 
Dichloprop P@ 8 ~0.002 c0.002 C0.002 0.1 0 0.00 
Dieldrin van 8 c0.002 ~0.002 <0.002 0.03 0 0.00 
Dlliufenican P S ~  8 c0.004 ~0.0.004 40.004 0.1 0 0.00 
Diuron Pen 6 <0.003 %OW3 40.003 0.1 0 0.00 
E coli No./IOOml 180 0.000 0.000 0.000 0 0 0.00 
Endwuifan A PSll 8 4.002 ~0.002 ~0.002 0.1 0 0.00 
Endosulfan B ~ g f l  8 ~0.002 ~0.002 c0.002 0.1 o 0.00 
Endrin I@ 8 c0.002 ~0.002 4.002 0.1 0 0.00 
EntemcocCi NO. / 100 ml 8 0.000 0.000 0.000 0 0 0.00 
EPTC Pa 8 4.001 <0.001 4.001 0.1 0 0.00 
Ethofumesate P g  8 4.002 sO.002 s0.002 0.1 0 0.00 
Fenoprop PM 8 4.002 ~0.002 4.002 0.1 0 0.00 
FenpropMln cldl 8 ~0.003 <0.003 4.003 0.1 0 0.00 

T C V  Prescribed concentration or value for mandatory parameters and specitred limit or value lor non-mandatory parameters (indicators and 
disinfectants). 
* I  No numerical l iml applies. 
2 Guldance levels only. Monitored for Me calculation of Total Indicative Dose, which is the regulatory parameter. No samp(es exceeded Ule TID 
in 2007. 
'3 The formula for the calculated NlrateINitn'te level Is [NitrateI/SO + [Nllrltel/3. Thls number has no units. 
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2,4,4-Trirnethylpentene: DAPUNiA MAGNA REPRODUCTION TEST 

Appendix 1 (continued) Typical Watr 
WATER SUPPLY 

REPORTING PERlOl  

NO. CONC 
PARAMETER  IS SAMPLES 

TAKEN MlNiMUM 

Fenpropimorph 
Fenvalerate 
Fluorlde 
Fluroxypyr 
Flutriafoi 
Gamma - HCH 
Heptachlor 
Heptachlor epoxlde 
Hexachlombenzene 
Hexachlorobutadiine 
loxynil 
Iron 
isourin 
lsoprofuron 
Lead 
Linum 
Manganese 
MCPA 
MCPB 
Mecoprop 
Mercury 
Metamitmn 
Metazachlor 
Methabenzthiazumn 
Methoxychlor 
Mondlnuron 
Nickel 
Nitrate 
Nitrite 
Nitr i teNite Cakulated 
Odour 
PAH 
PCB - Arochlor 1254 
Pendimethalin 
pH 
P~rimicarb 
Pmmetfyn 
Propachlor 
Propazlne 
Pmplconazde 
Propyzamide 
Selenium 
Simazine 
Sodlum 
T.D.E - Orlho Para 
T.D.E- Para Para 
Taste 
Tecnazene 
Terbutwn 

Pen 
vgA 
Pgfl 
~ g n  
Psn 
Pan 
vgn 
vgn 
vgn 
Pgn 
V M  
MOn 
cr sn 
vsn 
vd 
Man 
119n 
119n 
Pen 
w 
Pen 
Pen 
Yen 
Pen 
man 

Dilution Number 
Pen 
Pan 
Pen 

pH value 
Yen 
Yen 
Y N  
van 
llen 
vsnc 
11u 
wn 
mglJ 
Ysn 
Psn 

Dilution Number 
lr an 
nun 

r Qualil 
ONE Z I  

01101 
URATION ( 
4LL SAMPLI 

AVEWGE 

40.006 
40.003 

0.351 
c0.002 
c0.002 
%001 
co.001 
<0.002 
c0.001 
co.001 
4.001 

43.481 
4.001 
40.004 
4.138 
C0.003 
41.548 
c0.002 
4.002 
4.002 
a.012 
20.002 
4.002 
4.002 
4.001 
4.002 
1.788 
14.775 
c0.003 
0.295 
0.000 
0.000 

4.002 
4.003 
7.719 

4.001 
4.002 
4.002 
4.001 
c0.002 
40.002 
0.870 

<O.OOl 
27.250 
-=O.OOI 
c0.002 
0.000 

co.001 
CD.002 

f Chara 
81 3 ALVA 

2007  - 31 

R VALUE 

ib 
C0.006 
40.003 
0.415 

so.002 
c0.002 
c0.001 
-=0.001 
c0.002 
40.001 
40.001. 
40.001 
82.000 
40.001 
40.004 

5.100 
~0.005 
2.600 

c0.002 
40.002 
40.002 
S0.012 
C0.003 
c0.002 
40.003 
c0.001 
co.004 
2500 

17.900 
0.004 
0.360 
0.000 
0.001 

c0.002 
c0.003 
8.240 

<0.001 
c0.002 
co.002 
<0.001 
40.002 
<0.002 

1.200 
c0.001 
35.000 
40.007 
~0.002 
0.000 

co.001 
co.ooe 

;teristics 
TON 

1212007 - 

SAMPLES 
PCV' CONTRAVENING PCV 

I NUMBER I PERCENT 

1.5 
0.1 
0.1 
0.1 
0.03 
0.03 
0.1 
0.1 
0.1 
200 
0.1 
0.1 
25 
0.1 
50 
0.1 
0.1 
0.1 
1 

0.1 
0.1 
0.1 
0.1 
0.1 
20 
SO 
0.5 
4' 

3 at 25% 
0.1 
0.1 
0.1 

Max 9.5, Min 6.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
10 
0.1 
200 
0.1 
0.1 

3 at 25'C 
0.1 
0.1 . - 

~etrachlomethene and 
Trichlaroethene IJUn 8 0.000 0.000 0.000 10 0 0.00 

Tetrachlommethane ~ g f l  8 c0.020 a.o~.o co.040 3 o 0.00 
rota1 Pestlcldes ven 8 0.000 0.000 0.001 0.5 o 0.00 
Total Tdhalcmethanes pen 8 22200 34.138 50.600 100 0 0.00 
Trans - Penethrin ugn 8 4.002 4.002 ~0.002 0.1 0 0.00 . - 
Triadiifon vgn 8 4.002 co.002 20.002 0.1 o 0.00 
Triallate Vgn 8 4.001 4.001 ~0.001 0.1 0 0.00 
Trichlorobenzecle 8 c0.001 4.001 40.001 0.1 0 0.00 

'PCV Prescribed wncenbabn or M[W for mandatory parameters and specified limit or value for non-mandatory parameters (indicators and 
disinfectants). 
I No numerical limit applies. 
2 Guidance levels mly. Monitored for the calculation of Total lndlcative Dose, which is the regulatory parameter. No samples exceeded ihe TiD 
in 2007. 
9 The formula for the calculated NltratdNltrite level is [Nitrate1150 + [Niiritep. This number has no units. 
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Appendix I (continued) Typical Water Quality Characteristics 
WATER SUPPLY ZONE Z D B l 3  ALVASTON 

REPORTING PERIOD: 0110112007 - 31/12/2007 . . - . - . . - - - - . - . - . . . . . . -  

NO. CONCENTRATION ORVALUE SAMPLES 
PARAMETER ANALYSIS PLE (ALL SAMPLES) PCV CONTRAVENING PCV 

%KEN' MINIMUM I AVEMGE I MAXIMUM NUMBER I PERCENT 

Triclopyr 
Trietazine 
Trifluralin 
Turbidity 
Free Chlorine 
Total Chlorine 
Ammonium 
Chloride 
Clostrldlum perfrlngens 
Coliform Bacteria 

V4/1 
Pgll 
u911 
NTU 
mgn 
mgn 
mgn 
rng4 

No. 1100 ml 
No. 1 100 ml 

Colony Counts after 48 NO. mi hours at 37% 52 0.000 

Colony count after 72 No,, hours at 22% 52 0.000 

Conductivitv uSlcm at 20°C 26 251.000 
~ r o s s  ~ i p h s  ~ctivity Bqll 8 0.083 
Gross Beta Activity Sqll 8 0.012 
Sulphate mgll 8 52.100 
Total Organic Carbon m@l 8 0.810 

*PCV Prescribed concentration or value for mandatory parameters 
disinfectants). 

3.096 63.000 1 

7.654 142.000, 1 

421.385 542.000 2500 0 0.00 
0.087 0.125 O.lZ 
0.042 0.071 l2 

60.763 85.800 250 0 0.00 
1.041 1.380 1 

and speafied limit or value for non-mandatory parameters (indicators and 

Î No numerical limit applies. 
'2  Guidance lavels only. Monitored for the calculation of Total Indicative Dosa, whkh is the regulatory parameter. No samples exceeded the TID 
h 2W7. 
'3 The formula for the calcuiated Nitmte/Nitrite level Is mitrateI/50 + [Nitiite]M. This number has no units. 
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Appendix 2 Verification of Test Concentrations 

I. METHOD OF ANALYSIS 

I .I fntroduction 

The test material concentration in the test samples was determined by gas 
chromatography (GC) using an external standard prepared from the test material (see 
Section 1.3). The test material gave a chromatographic profile consisting of two peaks. 
The results have been calculated usin'g the total peak area associated with the test 
material. 

The method was .developed by. the Department of Analytical Services, Harlan 
Laboratories Ltd, Shardlow, UK. 

I .2 Sample Preparation 

Sodium chloride was added to a volume of test sample (5.0 g/100 ml) which was then 
extracted, with a mixture of diethyl ether and hexane (10/90v/v). The extract was then 
analysed directly to give final theoretical concentrations of 0.63 to 31.5 mgll. 

1.3 Standards 

Standard solutions of test material were prepared in a mixture of diethyl ether and 
hexane (10/90v/v) at a nominal concentration of 10 mgll. 

I .4 Procedure 

The standards and samples were analysed by GC using the following conditions: 

GC System : Agilent Technologies 5890, incorporating 
autosampler and workstation 

Column : ZB-624(30rnx0.32mmid,l.8ymfilm) 

Oven temperature program : initial 45OC for 6 minutes 
rate I : 25°C/minute 
final 150°C 

: 240°C 

: 290°C 

Injector temperature 

Detector temperature 
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Appendix 2 (continued) Verification of Test Concentrations 

Carrier gas and pressure : nitrogen at 'I5 psi 

Injection volume : I vl 

Injection mode : splitless 
purge on at 1 minutes 

Detector : flame ionisation detector (FID) 

Retention time : approximately 7-8 minutes 

2. PRESTUDY MEDIA PREPARATION TRIAL 

2.1 Saturated Solution Preparation 

An amount of test material (1 I 00  mg) was dispersed, in duplicate, in I 'I litres of diluent to 
give initial test material dispersions of 100 mgA. These were stirred using a propeller 
stirrer at approximately 1500 rpm at approximately 2I0C for periods of 24 and 48 hours. 

Samples were taken for analysis following removal of any undissolved test material by 

centrifugation at 10000 or 40000 g for 30 minutes or following filtration through 0.2 prn 
GeIman Acrocap filters with the first 100 or 500 ml being discarded. 

Stirring Period and Treatment 
Concentration Found 

(msn) 

24 Hours Control cLOQ 

24 Hours Centrifuged 10000 g cLOQ 

24 Hours Centrifuged 40000 g cLOQ 

24 Hours Filtered 100 rnl discarded cLOQ 

24 Hours Filtered 500 rnl discarded cLOQ 

48 Hours Control eLOQ 

48 Hours Centrifuged 10000 g . cLOQ 

48 Hours Centrifuged 40000 g <LOQ 

48 Hours Filtered 100 ml discarded cLOQ 

48 Hours Filtered 500 ml discarded cLOQ 

LOQ = Limit of quantitation ' 



PROJECT NUMBER: 219710038 PAGE 40 

244-Trimethylpentene: DAPHNlA MAGNA REPRODUCTION TEST 

Appendix 2 (continued) Verification of Test Concentrations 

2.2 Solvent Spike Preparation 

An amount of test material (I000 mg) was dissoIved in dimethylformamide and the 
volume adjusted to 10 mI to give a 1000 mg/lO rnl solvent stock solution. An aliquot 

(1000 pl) of this solvent stock solution was dispersed in ?O litres of dechlorinated tap 
water with the aid of magnetic stirring for approximately 10 minutes to give a 10 mgll test 
concentration. This test concentration was then stirred by magnetic stirrer at 2I0C with 
samples taken for analysis initially and after stirring for periods of 24 or 48 hours. 

Samples were analysed untreated, following centrifugation at 10000 or 40000 g for 

30 minutes or following filtration through 0.2 pm Gelrnan Acrocap filters with the first I00 

or 500 ml being discarded. 

Nominal Expressed as a 

Stirring Period and Treatment Concentration 
Concentration Found Percent of the 

(mgn) 
Nominal 

Concentration (%) 

0 Hours Solvent Control - <LOQ 

0 Hours Untreated 10 1.85 18 

0 Hours Centrifuged 10000 g 10 0.169 2 

0 Hours Centrifuged 40000 g 10 0.180 2 

0 Hours Filtered 100 ml discarded 10 0.670 7 

0 Hours Filtered 500 ml discarded I 0  0.737 7 

24 Hours Solvent Control - cLOQ - 
24 Hours Untreated 10 0.324 3 

24 Hours Centrifuged 10000 g 10 cLOQ - 
24 Hours Centrifuged 40000 g 10 cLOQ - 
24 Hours Filtered 100 rnl discarded 10 0.31 1 3 

24 Hours Filtered 500 m1 discarded 10 0.328 3 

48 Hours Solvent Control - cLOQ - 
48 Hours Untreated 10 0.124 I 

48 Hours Centrifuged 10000 g 10 <LOQ 

48 Hours Centrifuged 40000 g 10 <LOQ 

48 Hours Filtered 100 rnl discarded 10 0.105 1 

48 Hours Filtered 500 rnl discarded 10 0.1 13 1 

LOQ = Limit of quantitation 
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Appendix 2 (continued) Verification of Test Concentrations 

2.3 Dosing Trial 

An amount of test' material (1000 mg) was dissolved in 10 ml of dirnethylformarnide to 

give a 1000 mgflO ml solvent stock solution. This stock solution was filtered through a 
0.2 pm Gelman Acrocap filter h t h  the first 100 ml being discarded to give a 0.70 mgll 
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 mgll test concentrations which were 
analysed immediately and then after 24 and 48 hours. 

3. VALIDATION 

Target 
Concentration 

(ins4 
Solvent control 

0.0670 

0.070 

0.70 

3. I Linearity 

A range of standard solutions covering 0.095 to 47.3 mgll (exceeding the range of the 
working sample mhcentrations) was analysed. 

Linearity was confirmed ( R ~  = 9995) in the range 0 to 47.3 mgll. 

The results are presented graphically on page 42. 

0 hours 48 hours 

LOQ = Limit of quantitation 

Measured 
Concentration 

(mgll) 
<LOQ 

0.00625 

0.0550 

0.636 

24 hours 
Measured 

Concentration 
(mgll) 
cLOQ 

0.00443 

0.0446 

0.463 

% Of 
nominal 

- 
89 

79 

91 

Measured ' 
Concentration 

(mgll) 
<LOQ 
0.00504 

0.0493 

0.506 

% of 
nominal 

- 
63 

64 

66 

' 

% Of 
nominal 

72 

70 

72 
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Appendix 2 (continued) Verification of Test Concentrations 

Linearity of Detector Response 

h .$ 140000 - 
2 - 
I 
g 120000 - y = 2414.4~ - 157.21 
e 
9 R2 = 0.9995 

100000 - 
$ 

80000 - 

60000 - 

40000 - 

0 10 20 30 40 SO 

Concentration (m@) 
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Appendix 2 (continued) Verification of Test Concentrations 

3.2 Recoveries 

A range of preliminary test samples, accurately fortified at known concentrations of test 
material, was prepared and analysed. 

The recovery samples were prepared by addition of a standard solution of test material 
to a sample of test medium. A standard solution was accurately prepared by dissolving 
the test material in acetone. An accurate volume of the standard solution was added to 
a known volume of test medium to achieve the required concentration of test material. 

The method has been considered to be sufficiently accurate for the purposes of this test. 
The test sample results have not been corrected for recovery. 

3.3 Limit of Quantitation 

The limit of quantitation has been assessed down to 0.001 1 mgA. 

4. STABILITY 

A range of preliminary test samples was prepared, analysed initially and then after 
storage in sealed glass vessels at ambient temperature in light and dark conditions for 
approximately 48 and 72 hours. In addition a test sample was tested for stability without 
prior mixing (sonication) of the test sample bottle to assess for losses due to adsorption 
andlor insolubility. 

A further portion of sample was tested following the addition of algal cells. 
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Nominal concentration (mgll) 0.0070 0.070 0.70 

Concentration found initially (mgll) 0.00753 0.0708 0.694 

Concentration found after storage in light 
conditions (mgn) 48 hours 0.00253 0.0278 0.169 

Expressed as a percent of the initial 
concentration 34 39 24 

Concentration found after storage in dark 
conditions (mgn) 48 hours 0.00158 0.0289 0.234 

Expressed as a percent of the initial 
concentration 21 41 34 

Concentration found after storage in dark 
conditions (mgll) - unsonicated sample 48 hours 0.00245 NIA 0.245 

Expressed as a percent of the initial 33 concentration 
- 35 

Concentration found after storage in dark 
conditions (mgll) plus algae sample 48 hours 0.00160 NIA 0.191 

Expressed as a percent of the initial 2 1 concentration 27 

Concentration found after storage in light 
conditions (mgll) 72 hours 0.00499 0.0342 0.358 

Expressed as a percent of the initial 
concentration 66 48 52 

Concentration found after storage in dark 
conditions (mgll) 72 hours 

0.00399 0.0394 0.404 

Expressed as a percent of the initial 
concentration 

53 56 58 

Concentration found after storage in dark 
conditions (rngll) - unsonicated sample 72 hours 

0.00529 NIA 0.460 

Expressed as a percent of the initial 70 - 
concentration 66 

Concentration found after storage in dark 
conditions (mgn) plus algae sample 72 hours 0.00649 NIA 0.37'6 

Expressed as a percent of the initial 86 - 
concentration 54 

The test samples have been shown to be unstable in the test medium in light and dark 
conditions. 

The unsonicated stability vessel showed no evidence of insolubility or adherence to 
glass. 

-. - 

NA = Not applicable 



PROJECT NUMBER: 219710038 PAGE 45 

2,4,4-Trimethylpentene: DAPHNIA MAGNA REPRODUCTION TEST 

Appendix 2 (continued) Verification of Test Concentrations 

The addition of algal cells showed no effect. 

5. RESULTS 

Target Time-Weighted Mean 
Sample Concentration Measured Concentration Found (mgll) 

(mgll) Concentration (mgtl) 

Day 0'  Solvent Control Solvent Control <LOQ 

Fresh Media 0.0070 0.0030 0.00231 

0.022 0.0085 0.0151 

0.070 0.034 0.0785 

0.22 0.16 0.363 

0.70 0.70 1.46 

Day I Solvent Control Solvent Control <LOQ 

Old Media 0.0070 0.0030 0.00158 

0.022 0.0085 0.01 09 

0.070 0.034 0.0568 

0.22 0.16 0.225 

0.70 0.70 1.25 ---- 
Day 4 '  Solvent Control Solvent Control cLOQ 

Fresh Media 0.0070 0.0030 0.00200 

0.022 0.0085 0.0091 3 

0.070 0.034 0.0437 

0.22 0.1 6 0.255 

0.70 0.70 1.10 

Day 5 Solvent Control Solvent Control cLOQ 

Old Media 0.0070 0.0030 0.001 59 

0.022 0.0085 0.00698 

0.070 0.034 0.0305 

0.22 0.16 0.168 

0.70 0.70 0.522 

LOQ = Limit of quantitation 
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Target Time-Weighted Mean 

Sample Concentration Measured Concentration Found (mgA) 
(mgn) Concentration (rngll) 

Day 7 Solvent Control . Solvent Control cLOQ 

Fresh Media 0.0070 0.0030 0.00294 

0.022 0.0085 0.00973 

0.070 0.034 0.0216 

0.22 0.16 0.180 

0.70 . 0.70 0.692 

Day 8 Solvent Control . Solvent Control cLOQ 

Old Media 0.0070 0.0030 0.00213 

0.022 0.0085 0.00730 

0.070 0.034 0.0271 

0.22 0.16 0.141 

0.70 0.70 0.503 

Day 1 I Solvent Control Solvent Control <LOQ 

Fresh Media 0.0070 0.0030 0.00331 

0.022 0.0085 0.00948 

0.070 0.034 0.0389 

0.22 0.16 0.175 

0.70 0.70 0.779 

Day 12 Solvent Control Solvent Control cLOQ 

Old Media 0.0070 0.0030 0.00306 

0.022 0.0085 0.00946 

0.070 0.034 0.0284 

0.22 0.16 0.122 

0.70 0.70 0.606 

LOQ = Limit of quantitation 
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LOQ = Limit of quantitation 

Sample 

Day 14 

Fresh Media 

Target 
Concentration 

(mg/l) 

Solvent Control 

0.0070 

0.022 . 
0.070 

0.22 

0.70 

Tirne-Weighted Mean 
Measured 

Concentration (mgll) 

Solvent Control 

0.0030 

0.0085 

Concentration Found (mgll) 

*LOQ 

0.00167 

0.00591 

0.034 

0.16 

0.70 

0.0219 

0.0929 

0.395 

cLOQ 

0.00239 

0.00386 

0.01 78 

0.0626 

0.327 

*LOQ 

0.00268 

0.0105 

0.0373 

0.166 

0.768 

*LOQ 

0.00198 

0.00738 

0.0275 

0.107 

0.562 

Day 15 

Old Media 

Day 18 

Fresh Media 

Day 19 

Old Media 

Solvent Control 

0.0070 

0.022 . 
0.070 

0.22 

0.70 

Solvent Control 

0.0070 

0.022 

0.070 

0.22 

0.70 

Solvent Control 

0.0070 

0.022 . 
0.070 

0.22 

0.70 

Solvent Control 

0.0030 

0.0085 

0.034 

0.16 

0.70 

Solvent Control 

0.0030 

0.0085 

0.034 

0.16 

0.70 

Solvent Control 

0.0030 

0.0085 

0.034 

0.16 

0.70 
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Target Time-Weig hted Mean 
Sample Concentration Measured Concentration Found (mgll) 

(mgll) Concentration (mg/l) 

Day 20 Solvent Control Solvent Control cLOQ 

Fresh Media 0.0070 0.0030 0.00199 

0.022 0.0085 0.00897 

0.070 0.034 0.0353 

0.22 0.16 0.127 

0.70 0.70 0.583 

Day 21 Solvent Control Solvent Control cLOQ 

Old Media 0.0070 0.0030 0.00204 

0.022 0.0085 0.00580 

0.070 0.034 0.0213 

0.22 0.16 0.0877 

0.70 0.70 0.398 

6. DISCUSSION 

The detection system was found to have acceptable linearity. The analytical procedure 
had acceptable recoveries of test material in test medium. A method of analysis was 
validated and proven to be suitable for use. 

LOQ = Limit of quantitation 
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7. TYPICAL CHROMATOGRAPHY 

I nw n #.Q.$blYdCEo\rClJ4O-*m=m~m~ammAd-m.-- r. 

Standard 10 mgll 

Control Sample 
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Test Sample 0.0085 mgil 



PROJECT NUMBER: 219710038 PAGE 51 

2,4,4-Trimethylpentene: DAPHNlA MAGNA REPRODUCTION TEST 
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FlDl A (I\ANASERVS\2197CQ3DECAB58~BOBD1.D) I 

Test Sample 0.034 mgll 

Test Sample 0.1 6 mgll 
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Test Sample 0.70 mgll 
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Appendix 3 Statistical Analysis 

Analysis of Numbers of Live Young Produced per Adult 

Results from the control, solvent control and all test groups were compared using one 
way analysis of variance incorporating Bartlett's test for homogeneity of variance (Sokal 
and Rohlf 1981) and Dunnett's multiple comparison procedure for comparing several 
treatments with a control (Dunnett 1955). 

Mean and standard deviation values derived from the number of live young produced per 
surviving adult in the control, solvent control and all the test groups were used for this 
analysis and are given in the table below: 

No significant differences (P20.05) were found between the solvent control and 0.0030, 

0.0085, 0.034 and 0.16 mg/l test groups in terms of the number of live young produced 
per adult by Day 21 using the above methods of statistical analysis. 

However, significant differences (P ~0.05) were found between the solvent control and 
the 0.70 mg/l test group in terms of fewer numbers of live young produced per adult by 
Day 21. 

Number of Live Young 
Produoed per Adult by Day 21 

87 
13 
83 
7.5 

84 
14 
73 
31 
91 
8.1 

111 
16 
0' 
0 

Time-Weighted Mean Measured Concentration 
(mgll) a 

' Significant differences 

Control 

Solvent Control 

0.0030 

0.0085 

0.034 

0.16 

0.70 

Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
Mean 
Standard Deviation 
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Analysis of Mortalities in the Parental (P,) Generation 

A corrected chi-squared statistic (Breslow and Day 1980) was performed to show 
whether the mortalities in the 0.0030 and 0.0085 mgll test groups observed during the 
test, were statistically significant when compared to the solvent control group. 

The data is expressed in the form of a 2 x 2 table as follows: 

Treated Contml Total 

Mortalities a b n~ 

No Mortalities c d no 

Total m~ MO N 

In order to show whether the proportion of mortalities in the treated group (aim,) differs 
from that in the control group (b/mo) the corrected chi-squared statistic was used as 
follows: 

chi squared = 
[(ad - bc) - % NI2 (N -1) 

non1mom1 

The following results were obtained for the 0.0030 and 0.0085 mgll test groups: 

Treated Solvent Control Total 

Mortalities 1 0 1 

No Mortalities 9 10 19 

TotaI 10 10 20 
4 
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Therefore using the corrected chi-squared statistic: 

chi - squared = 
[( 7 (I 0) - O(9)) - 1/2 (20 )I2 (20 - 1 ) 

19(1)10(10) 
=, 0 

The chi-squared table value for one degree of freedom is 3.84 at the 0.05 probability 
level. 

Therefore, there was no significant difference (P20.05) between the observed mortalities 
in the solvent control and the 0.0030 and 0.0085 mgfl test groups. 

Analysis of the Daphnia Length Data 

Results from the control, solvent control and all test groups Daphnia length data, 

determined for the surviving daphnids on termination of the test were compared, using 
one way analysis of variance incorporating Bartlett's test for homogeneity of variance 
(Sokal and Rohlf 1981) and Dunnetrs multiple comparison procedure for comparing 
several, treatments with a control (Dunnett 1955). 

Mean and standard deviation values derived from the length of the surviving daphnids of 
the parental (PI) generation in the control, solvent control and all the test groups were 
used for this analysis and are given in the table overleaf: 
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Time-Weighted Mean Measured Concentration 
(ms4 Daphnia Lengths at Day 21 (mm) 

Control Mean 4.8 
Standard Deviation 0.1 

Solvent Control Mean 4.8 
Standard Deviation 0.1 

0.0033 Mean 4.8 
Standard Deviation 0.1 

0.0085 Mean 4.8 
Standard Deviation 0.1 

0.034 Mean 4.8 
Standard Deviation 0.1 

0.16 Mean 4.8 
Standard Deviation 0.3 

0.70 Mean 3.1* 
Standard Deviation 0.1 

No statistically significant differences (P20.05) were found between the control, solvent 
control and the 0.0030, 0.0085, 0.034 and 0.16 mg/l test groups in terms of length of the 
surviving parental daphnids on Day 21 of the test, using the above methods of statistical 
analyses. 

However, significant differences (P ~0.05) were found between the solvent control and 
the 0.70 mgA test group in terms of the daphnids being smaller on Day 21. 

* Significant differences 
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Appendix 4 Daily Observations of the Control Group 
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Appendix 4 (continued) Daily Observations of the Control Group 

- Indicates no further observations made due to adult mortality 
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Appendix 5 Daily Observations of the Solvent Control Group 
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Appendix 5 (continued) Daily Observations of the Solvent Control Test Group 
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Appendix 6 Daily Observations of the 0.0030 mgll Test Group 
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Appendix 6 (continued) Daily Observations of the 0.0030 mgll Test Group 

- Indicates no further observations made due to adult mortality 
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Appendix 7 Daily Observations of the 0.0085 mgll Test Group 

- Indicates no further observations made due to adult mortality 
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Appendix 7 (continued) Daily Observations of the 0.0085 mgll Test Group 

- Indicates no further observations made due to adult mortality 
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Appendix 8 Daily Observations of the 0.034 mgll Test Group 
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Appendix 8 (continued) Daily Observations of the 0.034 mgll Test Group 
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Appendix 9 Daily Observations of the 0.1 6 mgll Test Group 
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Appendix 9 (continued) Daily Observations of the 0.16 mgli Test Group 
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Appendix 10 Daily Obsewations of the 0.70 mgll Test Group 

- Indicates no further observations made due to adult mortality 
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Appendix 10 (continued) Daily Observations of the 0.70 mgll Test Group 

- Indicates no further observations made due to adult mortality 
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Appendix 11 Physico-Chemical Measurements (Recorded in One Replicate Test 
Vessel) of Oxygen (mg 0211), Temperature (OC) and pH 

" Before renewal 
+ After renewal 
*ASV = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix 11 (continued) Physico-Chemical Measurements (Recorded in One 
Replicate Test Vessel) of Oxygen (mg 0211), Temperature 

(OC) and pH 

Time-Weighted 
Mean Measured Day 

Concentration (mgll) 4+ 5* 5+ 6* 6+ 7* 7+ 8* 

0 2  9.1 9.5 9.5 9.4 9.4 9.5 9.3 9.6 

%ASV* 102 107 1 07 106 106 107 104 108 
Control 

PH 7.9 7.8 7.8 8.0 7.8 7.7 7.8 7.9 

T°C 21 21 21 21 21 21 21 21 

* Before renewal 
+ After renewal 
*ASV = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix 11 (continued) Physico-Chemical Measurements (Recorded in One 
Replicate Test Vessel) of Oxygen (mg 0211), Temperature 
(OC) and pH 

* Before renewal 
+ After renewal 
A ~ S V  = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix 11 (continued) Physico-ChemicaI Measurements (Recorded in One 
Replicate Test Vessel) of Oxygen (mg 02/1), Temperature 
("C) and pH 

* Before renewal 
+After renewal 
*ASV = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix I1  (continued) Physico-Chemical Measurements (Recorded in One 
Replicate Test Vessel) of Oxygen (mg Odl), Temperature 
(OC) and pH 

* Before renewal 
+ After renewal 
*ASV = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix I I (continued) Physico-Chemical Measurements (Recorded in One 
Replicate Test Vessel) of Oxygen (mg 02/1), Temperature 
(OC) and pH 

+ After renewal 
*ASV = Dissolved oxygen concentration expressed as a percentage of Air Saturation Value 
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Appendix 12 Light Intensity Measurements 

Day Light Intensity (Lux) 

0 535 

1 526 

2 531 

3 529 

4 544 

5 537 

6 541 

7 535 

8 542 

9 557 

10 551 

11 549 

12 553 

13 548 

14 552 

15 549 

16 521 

17 51 2 

18 51 7 

19 520 

20 517 

2 1 523 
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Appendix 13 Water Hardness Measurements 

Water Hardness (mgll as CaC03) 
Day 

I 
Solvent Control Highest Surviving Test Concentration 

0 
(Fresh Media) 132 132 

1 
(Old Media) 150 138 

4 
(Fresh Media) 128 126 

5 
(Old Media) 138 132 

11 
(Fresh Media) . 

118 114 

12 
(Old Media) 

116 112 

,I 8 
(Fresh Media) 130 

130 

19 
(Old .Media) 

126 128 
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Appendix 14 The Length of Each Surviving Adult After 21 Days 

* Indicates no observations made due to adult mortality 
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Appendix I 5  Protocol and Amendments 

P R O T O C O L  
TEST MATERIAL 
STUDY TYPE 

TEST M E ~ D  . 
PROJECT NUMBER 

PROPOSED START DATE 
PROPOSED COMPLETION DATE 
TARoET (DRAFT) REPORT DATE 

SPONSOR 

STUDY MONITOR 

SPECIAL CONDITIONS 

Daphnia  mag^ Reproduction Test (OECD 
(1998) 21 1, EEC C.20) 

901.18 

August 2005 

October 2008 

October 2008 

LyondeUBasell Industries 
One Houston Center 
Suite 700,1221 McKinney Stnct 
Houston M 77010 
USA 
Sarah Gaul 
Boaanan Chemical Safcty Ltd. 
Diss Business Ccn- 
Diss 
Norfolk 
JP214HD 
UNITED KINGDOM 

None 

APPROVED FOR 
..... .... .......................... SPONSOR BY: s . : . c ~ . . :  - .. D*~E: .~s.~.Q.~./zoo~ 
. . - . - - - - - - - - - 
STUDY DIRECTOR 

This pmfocol is  issueil without signature by the Study D i  to cnablc changes to be made if ae~cswry prior to 
authorisation. Sponsors ohwld sign and rchun the documem to indicate npprnval and GLP authorisation will be 
confind by the Study Dimor's signature prior lo Ulc stm of the M y .  
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Appendix 45 (continued) Protocol and Amendments 

D A P ~  MONA IZEPRODUCTIOX TEST 

1. INTRODUCTION AND OBJECTIVES 

This test method details a smdy designed to conlply wjth the follov,+~g regulatory guidelines: 

i) The OECD Guidelines for Testing of Cl1emicals (1998) No 21 1 *'Duph~tiu m a p ,  Reproduction 
Test", refeferrcd as Method C.20 of Comdssion Directive 2001/59/EC (which constitutes Amex 

. V of Couucil.Directive 67/548/EEC). 

The p'tupose of this snidy is to assess the chronic toxicity of the test material to the fie-shwater invertebrate 
Dapl~nia nlagnn. The toxicity will be expressed by the Lowest Observed Effect Concentration (LOEC) or 
Lowest Observed Effect Loading rate (LOEL) for reproductiou and. the No Observed Effect Concentration 
(NOEC) or No Obsuved Effect Loading late NOEL) for i ~ p r e t i o n  and where appropriate, the EC& or 
ELJo for ixprod~~ctiou and associated 95% confidence limits. The Lowest Observed Effect Concentration 
(LOEC) or Lowest Observed Effect Loading rate (LOEL) aud the No Observed Effect Coilcentmion 
(NOEC) or No Observed Effect Loading rate (NOEL) for the parent animals will also be detamined where 
appropriate. 

Dtphnia rnagnci is a fse&water invertebrate representative of a wide variety of natural habitats. and can 
therefore be considered as an inportant mu-target organism in &eshwaks ecosystems. The disperd of the 

.test material in the swounding udium is considered to represeut the mast probable route of exposure in 
the environment. 

T& work described will be performed in compliance with UK GLP standards (Scheduls I, Good 
Laboratory Practice ~egulations 1999 (SI 199913106 as amended by SI 200410994)). These Regvlatioas 
are in accordance with GLP standards pnblished as OECD Principles on Good Laboratory Practice (revised 
1997, ENVM?CHEMf98)17); and alt in accordance with, and implement* the requirements of Dhectives 
2004/9/EC and 2004/10/EC. 

These intemtional standards &e acceptable to the ~ep l a to& agencies of the follo~ving countries: 
A1stralia. Artstria, Belgium, Canada, the Czech Republic, Denmark? Finland. Frame, Gemany, Greece, 
Htmgary, Iceland. Irelaud Israel, Italy, Japan, Republic of Korea, Luxembourg, Mexico. The Netherlands, 
New Zealand, Nonvay, Poland, P o r h a  Slmeuia, South Mca, Spain, Swedeu, Switzerlaud, Turkey, the 
United Kigdow, aud the United States of America. 

SmNo:  901.18 Page 2 of 12 
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Appendix 15 (continued) Protocol and Amendments 

Safephmn Laboratories Ltd 
Shardlow Busiuess Pxk 
Shardlow 
Dabyshire 
DE72 2GD 

Specification 

Dophnin m u m  of the 1st instar derived h u t  in-house Iaboi-ato~y cultures. 

Justification . 

Daphlriu 1fjngnn has been selected followhg the recomwndatious of OECD Guideline No 211 and EEC 
Directive 92/69/EEC. 

Environment 

Water Temperature: 20 + lac 

Lighting. Site& h ~ m  of contiuuous artificial li&t and eight holm continuous darkness 
with a 20 luiniite dawn and dusk transition p a i d .  

Anhuals will be main&ed in 2-3 litre polypropylene beakers, stocked at a density of 30-80 daphids per 
vessel initially. 

STMNo: 901.18 Page 3 of 12 
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Appendix 15 (continued) ProtocoI and Amendments 

Water and Diet 

T'h= ani~uals will be rnitintained iu a reconstituted water as defined h Appendix 1. The daphids will be 
fed an algal szqmsion, det& of which will be documented in the data. Any change iu species of algae 
fed to the daphnids will be d o c m m d  in the data. Cu~ture conditions eusure that reproduction wa be by 
parthenogenesis. Culbzres contaiuins gravid a&dts have my yomg d g h i d s  removed at a time 
during the day prior to initiation of the test such that the young.daplmids producd overnight will be equal 
to or less than 24 holm old The diet and diluent water are considered mt to confaiu my contaminant that 
would affect the integrity or outcome of the sn~dy. 

The h s  will not be individually identified 

Allocation 

Anhnals \dl be selected at random the total n~unber collected. No other method of randomisation 
will be used At the start of rhe study the 1st instar & p M  should be less than 24 hous old but not first 
brood progeny. 

6. TEST iMATEUAL AND EXPERIMENTAL PREPARATION 

Identification 

Supplied by &study Sponsor with rhe details of hazardotts properties if h o w n  The integtity of supplied 
data reking to the identity, purity and stability of the test materid will be the responsibility of the 
Sponsor. 

Storage 

Room teqerature? in the dark. ~mless otherwise specified by the Sponsorr 

STMNo: 901.18 Page 4 of 12 



2,4,4-Trimethylpentene: DAPHNiA MAGNA REPRODUCTION TEST 

~ ~ ~ e n d i x  15 (continued) Protocol and Amendments 

The test niaterial will be dissolvedldispersed in the test water once at the start of rhe study aud at each test 
media renewal. Ifa~urilialy solvents or surfactants are wed to aid in the dispersion, they will be used at a 
maximum concetltration of 100 @A (final voltme). Other methods such as prolonged mixing, 
ultrasonication, high shear force stinkg or the production of Water Accomodated Fractions (WAFS) or 
sahmted solutions may be used depend& on the nature of the test material. Details of the method of 
preparation wilI be clocrunented in the data. 

Details of identification of the test material mdl be supplied by the study Sponsor. The test material 
formulations will be inalysed for concentration aud stability by Safephm Analytical Services. 

I Absorption 

Absorption is via the membrayes eWsSed to the s u 1 m u n ~  wvter. Specific determination of abso~ption 
will not k mde in this study. 

I 7.. STUDY DESIGN 

The test material will be dissolvedldkpersed in the test water at periods throughout the study. The study 
duration will be 21 days. The actual study dates wiI1 be dmmnted in the data. 

I Test vesseis 

Glass flasks (150 1111) colltainiug approximately 100 lnl of test solutiou, covered with aplnstic lid to rdt~ce 
evaporation, Larger t'& volumes may be necessary to meet the requirements of the ttnalytical method wed 
to determine the test material c o n c ~ o n  in the test media. The volumes usedvdl be docmuted in the 
data and stated in the report. The test vessels wilt not be aerated during the test. 

The test vessels wiU be allocated to a position withh the test vessel holding fiame in a random fashion. I I 
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Appendix 15 (continued) Protocol and Amendments 

One 1st instru' daphnid per vessel. Ten animals indivichmlly held for each test co~~cenhcation and control 
series. 

Test Concelltrations 

Five, logarithmically spaced by a factor preferabIy uot exceeding 3.2, test groups plus 1 control and 1 
solvent control if appropriate, each of ten replicates, will be employed in the test. The actual test 
concentrations are assigned accord@ to the reah  of an acute toxicity or range-finding test, and will be 
documented in the data ylior to the start ofthe main test. 

Tile test media will be renewed t h  times per week (ie Mondays, Wednesdays and Fridays). Alternative 
' 

renewal periods may be t~tilised dependent on the chmuical or physical stability of the test iuatmial or 
specific requests by the Sponsor and will be documented in the data prior to the start of the study. The 
adult Daphnia will be transferred to fresh media by wide-bore pipette before the contents of each vessel 
are passed th~u@ a tke mesh. Young daphuids (live a d  dead) and any unhatched eggs are collected on 
the mesh and counted using a stereo Illicroscope before being discarded. 

The control g o i p  will be exposed to the test water alone. 

A positive control study will not be conducted. 

Environment and Feeding 

The environmental pamneters will be as used to nmintain the stock auhak. No auxiliwy aeration will be 
supplied to the test vessels. The oxygen concentration should rewin >3 mg Odl throughout the study. 
Ho~revex, during mmd working pactice oxygen concentrations are maintained at 260% Air Saturation 
Value (25.3 mg Oz/l). All test and control vessels will be fed daily with a concentrated algal suspension 
details of which will be documented in the data. Any c h q e  in species of algae fed to the daphnids will be 
documented in the &ra.'~he volume of concentrated algal suspension given will be dependent on a range 
of factois eg density of the algal crdhae and carbon contat Sufiicient food will be given in concentrated 
form to produce. a very faint colo~mtion of the water typically equit~Ient to 0.1 - 0.2 ug carbon pa 
daphnid per day. The lightingreghe will be 16 hours light53 hours dark with a 20 luiu~~te dawn and dusk 
transition period at a light intensity prefaably not exceeding 1000 lux. 

STM?Ic 901.15 Page 6 of 12 
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Appendix 15 {continued) .Protocol and Amendments 

Obse~vations of the test nlate~id preparations. 

Temperature and lizht inteusity are recorded 

The following observatiogs are to be n~ade thee h e s  per week (ie Monday, Wednesday and Friday) at 
each test ~ e d i a  reneival period: 

pH and dissolved oxygen of the control and test vessels me measured (both before a d  after rene~iral). 

At tfie elld oftlie smdy, the length of each parent auhal will be determined (ie body leugtl~ excl~~ding the 
anal spine). 

Once per week the water hardness will be determined in the controls and highest surviving test 
concentration in the &adrand old media. 

9. EV-4LZiATION OF DATA 

The purpose of this test is to d e w e  the eEect of the test material on the total mmber of living offspring 
produced pa parent animal alive at the end of the test. The total number of ofBpring per parent a h a 1  
should be calct~lated for each test vessel (ie. replicate). If, in any replicate the parent animal dies during 
the test or nuns out to be male, then the replicate is excluded &om the analysis. The a11aIysis vpill then be 
based bn a ledaced n k b i r  of replicates. 

The Lowest Obsaved Ekect Concentration (LOEC) or Lowest Observed EFfect Loading rate (LOEL) is 
the lowest test concentration (or loading rate). where a statistically si-caut effect on reproduction is 
observed. 

The No Observed Effect Concenbation (NOEC) or No Obsgved Effect Loading rab (NOEL) is the test 
concentration (or loading rate) immediately blow the LOEC (or LOEL) which when compared to the 
control has no statistically significant effect 

For the estimation of the Lowest Observed Effect Conceutration (LOEC), or Lowest Observed Wect 
Loading rate (LOEL) and hence the No Obsaved Effect Concentration (NOEC), or No Observed Effect 
Loading mtc (NOEL) for efficts of the chemical on reproductive output, it k necessary to calculate the 
m& reproductive output across replicates for each concentration aud the pooled ~ d d u a l  staudard 
deviation, and this can be done ruing eg. analysis of variance (ANOVA) incorporating Bartlett's test for 
homogeneity of variance. The mean for each concentration mt Then be compared with the control mean 
using au appropriate statistical method which will be documented in tlie data. 

STMNo; 901.18 Page 8 of 12 
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Appendix 15 (continued) Protocol and Amendments 

Where appropriate, an estimation of fhe ECzo or (ELSO) for reprodt~ction and hobilisation will be made, 
rising the trimmed'~peanmn-~aher method of Hadton et nl(1977) Emition. Sci. Tec/mol11, 714-719, 
the Probit method of Finney (1971) Statistid Method in Biological Assay. Londou : Griffiu and 
Company Ltd m any other apyr'opriate method. The EGO or 101~1ded to two sigdcanf figures, 
wifl be calculated together with the associated 95% confidence Iimits. 

The Lowest Obsemed Effect Concentration (LOEC) or Lowrest Observed Effect Loading rate @Om) for 
the parent anin& is ihe lowest test concentration (or loading late) where siaouificaut iuunobilisation or 
sub-lethal effects of exposure are observed. 

The ~ o '  Observed Effect Coucentration (NOEX) or No Observed Effect Loading rate (nTOEL) is the test 
concentration (or loading rate) immediately below the LOEC (or LOEL) where no significant 
irmnobilisation or sub-lethal effects of exposure are observed. 

Tfiz test is considered valid ifthe following criteria are achieved: 

Modality in the controls should not exceed 20% at the end of the test. 

Dissolved oxygen sh011Id remain >3 mg 0fl thoughout the test. 

pH of the coutrofs should be \vhh.in tke range 6 - 9 pH wits and not vary by >1.5 units h u @ o u t  the tat. 

The mean n~unber of live young l 3 r o M  per adult wiving in the controls at the end of the test must be 
260. 

The coefficient of miation ar01ul.d the mean number of living oEspi~g  produced p a  p a r d  animal in the 
control should be ~ 2 5 % .  

NOTE: For the purpose of this study, parental DnpJ~nia which are unable to swim for approxhately 
' 

15 seconcls &ei- gentle agitation (ie bob 'de)  are considered to be dead. Filial DqItnia (1st 
instas) are considered to be dead if no signs of momuent are observed during tIliaoscopic 
examination. 

STMNo: 901.18 Page 9 of 12 



2,4,4-Trimethylpentene: DAFHNIA MAGNA REPRODUCTION TEST 

Appendix 15 (continued) Protocol and Amendments 

Thjs standard tzst m&od will be reviewed for GI2 conrplinnce and the find report will be audited by 
Safeplwim QuaIig Asauance Unit. This type of study is subject to process-based QA inspection designed 
to ei~co*lpass the major phases once per month. 

12. PROTOCOL k1MEhTDWWS 

Aneadnteufs to protocol dll be mde only by comnp1etiou of au Amendment to Protocol form authorised 
by the Study Director. 

13. REPORT 

The Sponsor will be infomxd immediately of all relevant e g s .  A full report will be prepared 
incli~ding the following infomation: 

A description of the test mataid iucfnding batch andor lot numbs, purity, etc. (when available). 

A description of the test species. 

Details. of the experimental procedures used. 

A summary of observations and environmental parameters. 

A description of the culture medium ~lsed. 

A description and atnouk of fhe food &-en to the test organisins. 

The number of live yomi produced by each parent animal and tirue to production of first b r a d  

The umber of mo~taiities observed amongst tirz parent dapbnids and on wEcb day they o c c d .  

The coefficient of variation for control fecundity (based on the total number of litkg of6p1-ing per para 
daphid alive at the eud of the test). 

A graphical prcseutatiou of the total number of offspring p r  pruent daphid (for each replicate) alive at the 
end of the test vs concenmtiou of the test media 

The LOEC (or LOEL) and NOEC (or NOEL) and a ciescriyrion of t I ~ e  statistical procedues used. 

STMNo: 901.18 Page 10 of 12 , 



Appendix 15 (continued) Protocol and Amendments 

Where appropdate the ECul (or E Q  (or E b  (or m) for leproductiou and associated 95% hits .  a 
graph of the fitted model usd for its calculation, the slope of the dose-iespouse curve and its stmdard 
emr. 

Details of the aualytical method and solutioil analysis u4l be give11 as an Appendix 

A &aft report audited by the Quality Assurance Unit will be seut to the Spousor for review and comnents 
before issue of the find reyoit. 

Uuless instn~cted otherwise by the Sponsor, all original data md the final report will be retained m the 
Safepharm archives for five years after which insmjctions will be sought as to fiatha ~vtention or disposal. 
Further retention o r  retlxh will be cweable to the Sponsor. 

STM No: 901.18 Page 11 of 12 
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Appendix 15 (continued) Protocol and Amendments 

Appendix 1 . Reconstih~ted Water 

Stock Solutions 

a) CaC12.Z&0 11.76 g/l 

d) KC1 

Preparation 

All chemicals must be of aualytical grade. The water will be deiouised water ~ i t h  a conductivity of 
< 5pS cn1-I. 

Mix 25 ml of &ch of the four stock solutio~~s aud tnake u p  to 1 litre with water. The pH should be 
7.8 & 0.2. Iftlecessary adjust the pH with NaOH or HCI. Aerate u n t i l  the dissolved oxygeu conceufi'iltion 
is app~ximately tbe air-sattmtian value. 

me recowhtuted water llas nu approximate fieoretical total hardness of 250 m-gl as CaC03. 
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Appendix 15 (continued) Protocol and Amendments 

AMENDMENT TO PROTOCOL 

AMENDMENTNUMBER: 1 . 
PROTOCOL TITLE: LhqWamrr&~Reprod& Tcst (OECD (1998) 21 1. EBC C.20) 

TEST MATERIAL: 2.4.4-Trimahylpentene 

PROJECT NUMBER: 2197fW38 

SPONSOR: L y o n d d b U  Jsautries 
OnsHouslonCtnter 
S ~ . r n *  1221 McKinncy street 
Houston TX 77010 
USA 

STUDY M O r n O E  ssnbw 
sootmanCbtmioalSafcryLtd. 
~ ~ P p k  
Diss 
Norfollt 
IP214HD 
TJNlmDluNGDOM 

AMENDMENT: T h s ~ d l b ~ u s i n g d ~ ~ w r t a a o d ~ g p t o P ~ f r o m  
c u l m  mrtnclined in tltir diluent. Tbh is due to r ahiff m reproduchon Mllng of 

AUTHOIUSED FOR SAFEPHARM 
LABORATORIES LJhaED BY: .....& :#.&AH .............,.,... DATE? .... .l.l..%??..Z!!M 
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Appendix 15 (continued) Protocol and Amendments 

AMENDMENT TO PROTOCOL 

PROTOCOL TITLE: &ph~iamagnaRcptoduction Tesr (OECD (1998) 21 I. EEC C.20) 

TEST M A T E W  2.4.4-trim ethyl^ 

PROJECT -. 2197/0038 

SPONSOR: LyondcllBssell Industries 
One Hwston Ccntcr 
Suite 700,1221 McKinncy Street 
H o r n  TX 7701 0 
USA 

STUDY MONlTOR: SMlh Gaul 
Boottaa~ chemical Safety Ltd. 
Diss Business Park 
Diss 
No$& 
IF21 4HD 
UNlTED KINGDOM 

AMENDMENT: The test mataid is  volatile M o r e  the test will be wnductbd wing -100 m] 
' complady filled aad scaled glass rt4ppacd conical flasks The test media will be 

r c p W  daily a d  komn duplicate samples will not be ukca. 

AUTHORISED FOR SAFEPHARM 
LABORATORIES L m  BY: ,.,.. h k z : . . . d  ,..,. ".....,... DATE:..~..~~..~C~...Z~~~. 
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Appendix 15 (continued) Protocol and Amendments 

HARLAN LABORATORIES LIMITED 

AMENDMENT TO PROTOCOL 

AMENDMENT NUMBER: 3 

PROTOCOL TITLE: Daphnh magne Reproduction Test (OECD (1998) 21 1, EEC C.20) 

TEST MATERIAL: 2,4,4-Trimethylpentene 

PROJECT NUMBER: . 219710038 

TEST METHOD: W1.18 

SPONSOR LyondellBasell Industries 
One Houston Center 
Suite 700,1227 MWney Street 
Housfon TX 77010 
USA' 

STUDY MONITOR Sarah Gaul 
Bootman Chemii Safety Ltd. 
Diss Business Park 
DisS 
~ & l k  
IP214HD 

' UfllTED KINGDOM 

AMENDMENT. On the 9* November2008 Safepharm Laboratories Lffl. changed Ik name to 
Hartan Laboratories Ltd. Therefore, the study will be reported and archived 
under the name Harlan taboratories LM., and not Safephafm Laboratories 
Ud. as stated in the protoooL This amendment was considered not to a f f ec t  

the purpose or integ* gf the study. 

AUTHORISED FOR HARLAN 
LABORATORIES LIMITED BY: -%&g&.%..&%?...4..?~ D A l E  ......................... ... 
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Appendix 16 Certificate of Analysis 

~nfornation for Analytical certification PrOvided by LyonQ0llBa~eU Industries . . 
. . M e  Pr&m!& .NunlroUl h*mirolat ' .. . 02/05/2CQ8 08Mo 2381195 QOl218R02 

. . . . . . . . . . '  . . 
Pmp-tY , . Hahod . Udt Spcs Mln Spce Max - Value 

. . . , .. . ' GW Of DIB , . , . . . . 
, ' .  

Pwlty . , ' EMS0182 Xw 9 0 .  93.02 . , , , 

. sight Ends . . . . . .. ' BMSoieZ %w . . O W  . 

DlPioPropylEther BMSlm2 Xw . 0 

'. DiZtoButylenl (2,4,d-Trimethylpent-l-84cr EM-No.: 107-39-111 ' . . 8M50182 %w 
... . . 76.38 

. . 
~lrnrtbyl hexbc . . . . . . BMS 0182 Xw . . ' 2.67 - 

Heavy Ends M S  OW2 % u .  . . 0 
. . . . 

bLC Tertiary Butylklcohol + Secondary Butyl Y L o l  

rertiary Bntyl Alcahnl . . 

nrtiary ~ u t y l  ~lcobl + Seenadazy ~ u t y l  Ucohd.  , . . BMSOi94 ' l n s n ( s :  300 229 

D l s t i l l a t i ~ n  . . . . 
nistillation, rnitial  Boiling Point ' ASTM blOZB 2 ., 101 ' 103 . Xn.6 : 

Distillation, SBu diatilled Point . . ASTM 01078 *c ml.9 , . . 
Di3tillatlon. 95kw disti l led Point N T M  Dl078 . *C . . . 102.1 

~istf 13dtionr ~ e v  Point . . ASTM Dl078 . *C 107 104 

: Density 8 2D.C 

Peroxides 

' . ASTM W 5 2  - kqll 0.715 0.721 0.7718 . . 

.. BMSOll l  mgAg 5 .  2 

.Acidity (equivalent as ii2.504) ' ' ASTM 016W mglkg .I5 6 

organic sulphu content ' BMS0193 . mg& 5 .  " 1 ' 

Inhibitor (Towel) , . 'ma . 73 , 
I . . 

ASTMDl209 color et-ca thzen] . . . l 0 . 5  

appoarane& WTMM176 . C h  & Fete from S u s p d d  Mat te  ' 



THE DEPARTMENT OF HIEALTR OF THE GOVERNMENT 
OF THE UNITED KINGDOM 

GOOD LABORATORY PRACTICE 

STATEMENT OF COMPUANCE 
Ih' ACCORDANCE WITH DIRECTIVE 2 W 9 m  

TEST FACUlTY 

SafePharm Laboratories Ltd. 
Shardlow Business Park 
Shardlow 
Derbyshire 
DE72 2GD 

DATE OF mSPJ%XON 

Analytical Chemistry , 

Environmental fate 
Environmental Toxicity , 

Mutagenicity 
Physichem testing 
Toxicology 

A general inspection for compliance with the Principles of Good Laboratory Practice 
was carried out at the above test facility as part of the UK GW Compliance Programme. 

At the time of inspection no deviations were found of sufficient magnitude to affect 
the validity of non-clinical studies pfonned at these facilities. 

. - . - .  
' Dr. Andrew J. Gray 

Head, UK GI2 Monitoring Authority 

On 9* November 2008. Safepharrn Laboratories Ltd changed its name to Harlan Laboratories Ltd. Therefore, until a new GLP 
CerMcate is issued from the UK GLP monitoring authority the certificate in this report still states the name as 

Safepharm Laboratories Ltd. 




