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id
»

i»
ie GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
Is Study number: HTS601
‘> Report ile: Perfluorooctanesulfonate, Potassium Salt (PFOS): An acute contact toxicity study with| the honey bee
»

hsJ
1 1 the undersigned, dechre that he abecives id down i he protocol were achieved and ht thei 3 data generated are valid. As stated in the protocol no samples of dosing solutions were collected forle chemical analysis. The report fully and accurately reflccts the procedures used and the raw datai generated inthe above study.
+»

daa cy as coms in coteii UK GLP Repins 1 199 05, 3016, Toei regulations sre in accordance wilh the Organisation for Economic Co-operation and Development-® (OECD) Principles of Good Laboratory Practice (1997 ENVAMC/CHEM. (98) 17), Tt is myle understanding that the UK and OECD regulations meet the following standard:

1 Japan Ministry of Agriculture, Forestry and Fisheries, 59 NohSan, Notification No. 3850, Agricultural™ Production Bureau, (Tokyo, 1984).

Ed The test item was not characterized in accordance with full GLP compliance: however, thele characterization was performed according to 3M Standard Operating Procedures and Methods, and all: raw data are being maintained in the 3M archives. The Sponsor has sated tht the est item is being.im recharactrized in accordance with GLP. No samples of the dosing solutions were collected forchemical analysis.

Ji 4
le Signed: fbn Date: 23(03 [OV _(adimmyy)
iy MrP Wilkins
= Study Director
Ie Environmental R&D Team, CSL

+e Environmental Laboratory Project Number U2723
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9 ‘QUALITY ASSURANCE STATEMENTS

Ed ‘Quality assurance inspections of this study were made on the following dates:
-
» Date Activity Date reported
» 0809000 Veriicaion of study pan 0809100

-» Range test
1109100 Dispensing (est item and tose reference) 1509000- 12/09/00 Preparation of dilutions 15/09/00Dosing bees> Assessmentsx 140900 Assessments 15/09/00
Definitive test—» 180900 Dosing bees 2109000==
W000 Assessments 2108000

Cle-» sige 8. amoreLs... DucAB BL 0. caimmyyy
Mis CV Walker=» QA Auditor

-» Central Science Laboratory
=» his report has been audited by the Quality Assurance Unit of the Cental Science Laboratory.
=»
find sma. Chena Des or. Date.23 03 8..carmmsyy

| Mis CV Walker
Te QA Auditor
Ae Central Science Laboratory
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SPONSOR: 3M Corporation‘» i

® TITLE: Perfluorooetanesufonate, Potassium Sat (PFOS): An acute contact toxicty study with‘9 the honey bee

3

» CSL STUDY NUMBER: HTS601
9

[= -_— 00000
STUDYDIRECTOR:-3 .

» Allis
™

+» DATE 25030] (timmy)
—» Mr P Wilkins

Environmental R&D Team, CSL
=» -_—
-» Approval for Report issue
ed GEMENT.

=»

ie Ma,
Te DATE. 22. 2.00 (dd/mmiyy)
Ls MrMH Bewde Head Environmental Biology Group, CSL
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» SUMMARY
SPONSOR: 3M Corporation9 Environmental Laboratory

935 Bush Avenue» St Paul, Minnesota 55106_® Usa
» [SPONSOR'S REPRESENTATIVE: Ms Rochelle Robideau
» [LOCATION OF STUDY, RAW DATA Central Science LaboratoryAND A COPYOFTHE FINAL Sand Hutton, York, YO41 1LZ-» IREPORT: UK
3 SL STUDY NUMBER: HTS601
™ TITEM: Perfluorooctanesulfonate, Potassium Salt
» (FOS)

|-» STUDY: Perfluorooctanesulfonate, Potassium SaltT (PFOS): An acute contact toxicity study withhed the honey bee

hd ST CONCENTRATIONS: Negative control, Positive control, 45.0, 20.5,12m 9.30,4.24and 1.93 ugai bee
» T DATES: Range test: 12-16 September 20007 Definitive test: 18-22 September 2000
-»
-m [LENGTH OF EXPOSURE: Single dose
=» [LENGTH OF TEST: 96 hours
—»
~ ng T ORGANISM: HONEY BEE (Apis mellifera L)
1 SOURCE OF TEST ORGANISMS: National Bee Unit-» csLo tonvor v081 12

Pr ‘ONTACT LD30 (96 hry: 478 ug aifoce (95% CL 3.8 5.8 pig ai bee)|

: STATISTICALLY DETERMINED CONTACT. INO OBSERVED EFFECTLEVEL: 193 ngaifee

Le Environmental Laboratory Project Number U2723
Ay 000047==. Page 7 of 25
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» Study Number HTS601 6
» INTRODUCTION

I This study was carried out by the Environmental R&D Team, Cental Sei{3MCoporion1 he CSL fait in Sond Hato, York 0 Toe rsoro(CSL)forle September 0224 Sepember 2000. The protocol, prtoel amendment, aw dar, fl move (0 A dt3 tsfoul porscat wihis dy will aed nthe CSL GLP sche Tr irs ofater submissionofth finalreport.The test fem wil b dispose intoi months aftr issue ofthe ina report. + i disposedofby CSL within two»
| OBJECTIVE
.
y The obj iI jective of this study was to evaluate the acute contact toxicity of Perfluorooctanesulfonat,i » Potassium Salt (PFOS) administered to the honey bee (Apis melifora). erosion,
i 3 EXPERIMENTAL DESIGN
-»| Contact exposure evaluated cuticular ‘absorption ofthe test item followingtest tem following the application of a droplet» £0 the body surface. Three batches of bees in groups of 10 bees were topically dosed on he hes| with 1ul drops containing PFOS in acetone. ” RGR pate

7 To determine an approximate toxicity a ange findingestwas1 ‘a range-finding test was performed. Four doses of the est item7» separated by a fctor of ten were administered to groups of 30 young adult worker honey bec. FiveIs seometsicaly spaced doses of th test item were then administered 10 groups of 30 young adi1 worker ‘honey beestodefine the LDso. At initiation of the test, each bee received a single topical doselo Of the test tem applid t the thorax with 3 micro-applicato pete. The bees wers hon obeerecd foi 10 96 hours for toxicological responses and an LD ve 3nd 95% conn lms we1s calculated. All doses of test item are reported as ug active ingredient (a. bee. At the end of cachT test anybees remaining alive were killed by freezing and all bees used in the study were disposed ofJe by incineration. All data ar retained on the swdy fe.
-» Thedossitet rechown Slow: Morality 1nd sublet ft erased 4. 24,45,
zm |Range finding contacttestdoselevels

Gagnede gaisbee) (ug aifbee)
7 Tsox |= 2Tes—T0157]
de eTww

Trion X100

Lo Environmental Laboratory Project Number U2723- 000048= Page 8 of 25
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‘3
‘» EteofLD values were cael rte defini nat es. Toe ord; GE Tb racks» were determined by a statistical evaluation of the mortality data.
= eine conn shen cone ton) od ive onl gong (ino BASE 0ing ior milly cong4 iy wor ne one Sots (Gimlhste us BASE 40eg———D1)er
—»

MATERIALSANDMETHODS= The methods, seis an rtofsisi desein this posison dsr n is er re basedspon pe» Gedures specified in US. Environmental Protction Agency Series 850 <Beologions Bihan BoorGuin OPPTS Naber B03 Hones Bo hensaoy (Coot EfcsTsToCuan on Ten etd ni aeCott Toil (at:EPPOGuidelineDae reede GLOD Tokoe1onsSeCatrear Produ enCort it bs ws plyreoes Acie Coos Toit Ter.InordertoZa meno is arexpenafetmd onl gous, NoahrpentaSono 15 or Lo 2 3 5 Co epee Lon i is occe ER
Tonsnmostr psapr et em i ly. rman i hone is keba) absorption or from grooming. Pe Fos citi isin fue

da Testitem

iy The PFOS (IUPAC Name 1-Octanesulfonic acid, 1,1,2:2.33,4,4,5.5,6,6.1,7,8.8:8 heptadecafhuoros.Le {ak CAS Number 219539: white powder, lot 217) sed in tis sudy was supplied by Wildliferate] Lor blof4 Copialeo,plied by Wide| TE hrEehie. To asrtls oi Tou fom
=e= PFOS was dispersed in acetone (analytical grade) before use due to a low solubility in water= Gppronimately S00 mg/l). A dispersion test was carried out, before the toxicity tests were performed,: IT EOS va Sad sv aoecm SemelTET Hanes Toehom of me PRON, concentaion ais1delves he
= Environmental Laboratory Project Number U2723
Le Page90125 0000494
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9 used t0 include material which may be suspended ordispersed. Homogeneity of such solutions ofthePFOS were checked visually during dispersion tests before the day of the test and immediately before3 use. All solutions were re-mixed prior to use. Solutions of the test doses were homogenous for the- purposeofadministration. The test item formed a clear solution on mixing at the highest dose, afteywo hours there wasa slight sediment at room temperature at a concentration of 86.0 ug a.i ul PFOS-® (the approximate concentration required to prepare the highest diluted dose in the test). The use ofacetone negaled the need 10 perform an application test as acetone solutions can be readily applied 10® bees in contact dosing tests.
-® Toxicreference
8 Dimethoate toxic standard NBUSO, BASF 40 lot 37M 9020106 (a blue liguid EC formulation, 37.4%-3 w/w ai, 400 g/l nominal concentration), was purchased from UAP York on 14/06/00 and wasstored at 0-11°C (on one occasion the maximum temperature recorded was 14°C - this was after thea door to the refrigerator had been opened) suitable to maintain stability for 2 years according toinformation supplied by the manufacturer. Dose and LDso calculations are for corrected dimetheate» concentration based on data supplicd by BASF.
=» Testbees
» The honey bee (Apis mellifera) is useful in evaluating the potential hazards of agricultural chemicals! o nontarget insects since it is an important pollinator of various agricultural crops. There i also and substantial data base on the effect of agrochemicals upon bees with which to categorize potential= hazards
» ‘Worker honey bees (Apis mellifera) were obtained from colonies belonging to the CSL National Bee- Unit. Bees from the colony 32 were used in the range-finding and definitive test. Bees were examined-» prior to the start of th test and shown to be free of acarine, nosema and amoeba. The colony from: which bees were taken had not been treated with a varroacide within the last 4 weeks. Worker bees- were collected from the hive by using a small amount of smoke, gently shaking them from the combs3 8. and transferring them (40-50 per cage) into cylindrical mesh cages. In the laboratory the mosh cages~» were placed into the incubator (25 1 2°C, 65. 5% relative humidity) until needed for the test
= ‘Conditionsduringthetests
‘9 Test bees were housed in test chambers which were clean, well ventilated, inverted peri dishes,1m measuring approximately 9 cm in diameter. A small inverted petri dish (approximately 3 ml)containing the sucrose solution was affixed in each chamber. Each test chamber contained 10 worker= bees and were identified by study number, dosage group and replicate. After dosing, test cages werekept in darkness at 25 £ 2°C and 65% + 5% humidity, except during observations. Temperature and" relative humidity within the environmental chamber were recorded continuously during the test.

de Doses of the test item were made by preparing a solution of 103 ug a.i/al (range-finding test) andde 904 ug a.i/pl (definitive test) PFOS and making a series of dilutions from these. All dose solutions,7 Were made in acetone. One set of control bees was treated with acetone and a second set of controlI

Le Environmental Laboratory Project Number U2723
= Page 10 of 25 060050
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» Stock solusions of the positive con, dimethote, were prepared in deionised water containing» 1 &/ Teiton X-100. Stock solutions of 2.8 ug aif (range-finding test) and 3.0 pg ail definitive5 tes) dimethoate in deionised water containing 1/1 Triton X-100 were prepared. Control bees were‘® treated with 1 g/l Triton X-100 in deionised water. The tests were carried out in parallel with thosei for PFOS.

i® Doseadninistaton
> .i The bees were anaesthetised with carbon dioxide immediately before dosing and gently tipped out» onto filter paper and counted into the peti dish cage (drones were discarded). Each bee ws hed anIL the thorax witha 1 I drop of a given tet item concentrationo 1 I acetone using an Anachers EBP7 Plus micropipette. The lid was then placed on the cage, the bees allowed to recover and kept in thele incubator withacontinuous supply of 50% w/v aqueous sucrose solution as food.
3 rm

Mortality and any bees knocked down; i.e. alive but immobile, or stumbling were assessed at intervalsBroni
Analysisofdata

I»
| Analysis of the data comprised plotting probit mortality recorded after 24, 48, 72 and 96 hours against=» the logarithm of dose (CSL Probit 1 package). A least - squares regression (Finney 1971) was fitted1» to these. Toxicity was expressed as LDso in pg of active ingredient per bee (24) with the 95%i confidence limits, NOEL and slope of the response curve. The NOEL (no observed effect levels)lw were estimated using Student's test (p<0.05)
um The LDio value was used to classify the toxicity of the test item according to the ICBB (1985). The¥ categories used were
>» Highly toxic: less than 1g airbee
=» Moderately toxic: 1-10 pg aifbee.

Slightly oxic: 10-100pgaif.i Virtually non-toxic: greater than 100 ug aibee
Te

probit program (Prob 1, version 4)

: oe RESULTS AND DISCUSSION
TB eetseettTatpt AeLe Further details are given below. The contact toxicity of the test item resulted in a 96 hr LDs value for3 the honeybee of 4.78 ig a.ibee.
=»

J=e Environmental Laboratory Project Number U27234
00005TF Page 11 0f25

= a oo
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3

» Rangetest

® Mortality significantly greater than seen in the controls was observed at all doses of 10.3 ig a./bee® and above with a steep dose response between a dose of 10.3 and 103 pg a../bee. No dese related: sublethal effects were observed at any dose level
=)1 ° Definitive test
I ‘There was significant mortality at all doses above 1.93 jg a.i/bee with a steep dose response between‘w Pp pori 4.24 and 9.30 ug a.ibee. The 96 hr LD was calculated as 4.78 pig a.i/bee, with 95% confidenceiw limitsof 3.8 -5.8pga.ibee. The NOEL was 1.93 pug a.ibee at 96 hours (Students t-test p<0.05),i No dose elated sublethal effects were observed at any dose level
id The 24, 45, 72 and 96-hour contact Lio values for dimethone in the definitive test are shown iniw “Table 2. Mortality of bees exposed to the toxic reference in the tests allowed calculationof a contact| LDsoof0.19 pig ai dimethoaterbee at 24, 48 and 96-hours and 0.20 pig ai dimethoate/bee at 72 hours.These results show a toxicity level within the ranges reported by the OECD guidelines showing the.bees were reacting normally inthis test.Ee J
T CONCLUSIONSi »
le Exposure of honeybees to PFOS by contact dosing resulted in a steep dose response curve with1 significant mortality above 193 ig a.ibee and a 96-hour LDio calculated as 4.78 pg a./bee. TheNid NOEL based on statistical analyss of the data (Student's t test p<0.05) was 1.93 ug .ibeoat96 hrs.
»

results demonstrate the toxicity of PFOS as 4.78 pg a.i/bee and according to the ICBB (1985)7 the tet item is classifiedas moderately toxic by contact
7 ble1. Contact LD.of PFO
ES Time LD, 95% Confidence | Estimate of slope of

Hrs pg a.i/bee) Interval for LDyo esponse line
= 2 17 50 282-712| [eTi0a | 82-130Te Twn | 47-76 [20, IeCeTam] 38-58 [| a0

Ly Time the 55% Contidenes | EtmeoT ge oFiy Hrs (ig aisbe) Interval for LDsy response line
2Top 016-024’ aTop 7 016-024 [ara I 016-024 [as" i CoeToro] 015-023

= Environmental Laboratory Project Number U2723
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»
» APPENDIX 1 (TABLES Al-A8)| DETAILED CONTACT TOXICITY TEST RESULTS
I» Table AL Results of range-finding contact dosing test with PFOS - Mortality
! Actualdose Cage31. (pgai/bee) No. Cumulative number dead (n=10)i» preppr ———————rI » 4hs 24h @hs 72bn 96h
I 103 13 0 6 10 10 10
i® 103 14 0 7 10 10 10103 1s 0 5 10 10 10i®

i? 103 16 0 0 4 5 7} 103 7 0 0 3 5 9P» moose 01
™
- 103 19 0 0 0 0 01? 103 EF | 1 Y : 12 103 21 0 0 0 0 0

| 0.103 2 0 0 0 0 0
i» 0.103 23 0 0 0 0 0Ig 0103 2% 0 0 0 0 0

i o 2 0 0 0 0 115 o 26 1 1 1 1 2a o 2 0 0 0 0 0

4 Gm 0 oo oo
> [2] 29 0 0 0 0 0
-» o 30 0 0 0 0 0

da i
1 *undosed

+o Environmental Laboratory Project Number U2723=
000055= Page 15025—_—
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i»i Table AZ. Results of range-finding contact dosing test with PFOS - Sub-lethal effects
To tion ce
i® (sgai/bee) No. Number knockdown (K) or stumbling (5)! Tm—————om ee pgecesi? ahs 2h hs The S6hm
i® 103 1 0 x 0 0 0‘» 103 14 0 0 0 0 0I 103 1s 0 2 0 0 0
i®

» 103 16 0 0 0 0 0I 103 I 0 0 0 1K 0i® 103 18 0 0 0 0 0
»
| 103 19 0 0 0 0 0> 103 2 0 0 0 0 0iw 103 2 0 0 0 0 0

i® 0.103 2 0 0 0 0 0i» 0103 2 0 0 0 0 0I 0.103 2 0 0 0 0 0

p=J o 25 0 0 0 0 0I o 2 0 0 0 0 0> o 2 0 0 0 0 0
i®

2 0 28 0 0 0 0 0I. 2 2 0 0 0 0 0

do evincei *undosed

Je Environmental Laboratory Project Number U2723
= Page 16.0125 060056
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giI TableA3. Results of range-finding contact dosing test with Dimethoate - Mortalitypo

F (ugaise) No. Cumulative number dead (n=10)
iP we
i? 030 | 2 10 10 10 10i» 030 2 0 10 10 10 10I 030 3 0 9 9 10 10

PP 0.15 4 0 s 6 6 6015 5 0 5 6 6 6Id 015 6 0 3 4 5 6
i®

0075 7 0 0 0 0 0® om 50 oo befad 0075 ° 0 0 0 0 0

® © wo 0 oo= o i 0 0 0 0 0i o 2 0 0 0 0 0

>

™

P

I
= "dosed with Trion X.100

Je Environmental Laboratory Project Number U2723
+ — 000057
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I» Table Ad. Results ofrange-fndingcontactdosin test with Dimethoae- Sub lthalef
[ Acwslduse Cagei® (gaibe) No. Number knockdown (K) or stumbling (5)
® Whe bs whe The sens
i® 030 1 2% 0 0 0 0in 030 2 ax 0 0 0 0I 030 3 3K 0 0 0 0

=] 01s 4 1K 0 0 0 0I 015 5 0 0 0 0 0i® 015 6 0 0 0 IK 0
i
! 0075 7 0 0 0 0 0[id 0.075 8 o 0 0 0 00075 9 0 0 0 0 0

i o 10 0 0 0 0 0- 0 n 0 [4 o 0 o> o 2 0 0 0 0 0

>

=»
1.

[od
Pn "dosed with Tron X.100

i Environmental Laboratory Project Number U2723
<
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3i» Table AS. Results of definitive contact dosing test with PFOS - Mortality
» Actusldose Cagei (gaifbee) No. Cumulative number dead (n=10)
i» hes Zits @hs 72h 96hm
i® 450 21 0 7 5 10 10‘» 450 214 0 3 9 10 10I 450 21s 0 s 10 10 10
i®

= 20s 216 0 4 10 10 10I 205 by 0 3 8 5 10i? 205 218 0 H 10 10 10
i?
| 930 219 0 1 3 5 5i® 930 20 0 1 5 9 9iw 930 om 0 0 4 5 5

> as mo 0 2 4 .im 42 m 0 0 2 4 si Bi mo oe 3 5
[ied

nn 193 225 0 0 0 0 0I 193 26 0 1 1 1 1> 193 21 0 1 1 3 3
i®
1. o 8 0 0 0 0 0» o 29 0 0 0 0 0

¢ 21 0 0 0 0 0= ¢ m 0 0 1 1 11 ¢ BH 0 0 0 0 0

Ta ini
[5 *undosed

1s Environmental Laboratory Project Number U2723
=e Page 19.0125 000059
+a i BB oo
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sllI Table AG. Results of definitive contact dosing test with PFOS - Subslethal effectsrooPas Nabe aocdown(oss©

® 4brs 24hrs 48h 72hes 96hes
i? 450 213 0 1K 1K 0 0iy 450 214 0 0 0 0 0I 450 215 0 0 0 0 0

om 205 216 0 0 0 0 0I 205 27 0 0 0 1K 0i® 205 218 0 1K 0 0 0
i?
I 930 219 0 0 0 0 0P 930 20 0 0 0 0 1KP 930 21 0 0 0 0 0

PP @ om 0 ooo,+m 424 23 0 0 0 0 0le 424 224 0 0 0 0 0

® 193 225 0 0 0 0 0193 26 0 0 0 0 0| nd 193 27 1K 0 0 0 0
1

o 28 0 0 0 0 0id o 29 0 0 0 0 0

@ 231 0 0 0 0 0o 3 0 0 0 0 0I o 233 0 0 0 0 0

bi
E *undosed

Fx Environmental Laboratory Project Number U2723

Page 20 of25 000050
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3
» Table AT. Resultsofdefinitivecontactdosing testwithDimethoateMortality
Id Actualdose Cage
. » (ug aifbee) No. Cumulative number dead (n=10)S TE ——
: 030 201 2 8 8 8 8i 3 030 202 3 6 6 6 7i® 030 203 1 5 10 10 10
i»
I os 204 1 3 3 3 3i » 01s 205 0 5 s 5 5is 01s 26 1 4 4 4 4

i ® 0075 207 0 0 0 0 00075 208 0 1 1 1 1® 0075 209 0 0 o 0 0
i®
- 0 210 0 1 2 2 2® o 211 0 0 0 0 0i® o 212 0 0 0 1 1

©

i»

i

ng
nd
In

i- Environmental Laboratory Project Number U2723

Ze Page 21 of25 000061
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>
on‘» Table AS. Results of definitive contact dosing test with Dimethoate — Sub-lethal effectsi

“ Actual dose Cage
in (ugaidbee) No. Number knockdown (K) or stumbling (5)
I > 4 hrs 24 hrs 48 hrs 72 hrs 96 hrs.

| 030 201 0 0 0 0 0i» 030 0 0 IK 0 0 0Ie 030 203 IK o 0 0 0
[
i® 015 204 0 0 0 0 0
in 0.15 205 0 0 0 0 0i ois 206 0 0 0 0 0
i»
| 0075 207 0 0 0 0 0® 0075 208 0 0 0 0 00075 209 0 0 0 0 0

® o 210 1K 0 0 0 0im o 211 0 0 0 0 01 o 22 ° 0 0 0 0
|
™

i®

i®

[iJa mm

Jo Environmental Laboratory Project Number U2723= 000062
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(CSL Study Number HT5601 Q> L1 APPENDIX 2i ® INTERIM CERTIFICATE OF ANALYSISFORTEST ITEM

i® INTERIM CERTIFICATE OFANALYSIS1 Revision 197120)i® (Centre Analytical LaboratoriesCOAReference #: 023-01843M Product: PFOS,Lot17i Reference #: SD-018| Purity: 86.9%
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P a SELLERi a= eeReteCompo | eei»

[Redes GA)Li er Ne ee
TnorgasicAsicas (IC) ela d GT TPCrIEI Tame PA LED en> 2. Fluoride i SI Ete] 2 Uomo5 bee iG ain1 Lg SoBER) Seemi® PEEL Pea a ismind 5 Same os anal nn| § Say3 OrganicAids TC) [Eeie rotE x oe EE» 1 on Cd § lemsig 3. HERA A eR 3 0loww?3 Noa BIE Ee me} Sa1 Til Kr”=» Cat Lo TaowlVesssh| 1 nasser2 Hydrogen 2. TheoreticalValue =0% 2. 0244wt%3. Niwogen 3. TheoreticalValue =0% 3. LT4wAm%1» Sur © TomlVaeossme| 4 Suesi 5. Pore 5 ThemciVaenan 5 Setwann
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+ CSL Study Number HT5601 GL

|

iD
! INTERIM CERTIFICATE OFANALYSISi» ‘Centre Analytical Laboratories COA Reference #: 023-018A
'® DateofLast Alsi: 0831/002 Senacai
i SigCris: Fon £106
I Reassessment Date: 097101
1»[i —i ord, 035%NMRimpaiies,| 50 orgie ad mpi, JE%POAA,& 033%
i® Total impurtyfrom l ets = 13.09%

Purity = 100% - 13.09% = 86.5%

™ “Potassiumisexpectedin thissalt formandis thereforenotconsideredanimpurity.
1. “PuritybyDSC isgenerally not applicable tomaterialsoflow purity. Noeadothermwasle Observed for tis sample

“Sulfurinthesample appears tobeconverted to SO and hea detectedusingthe: inorganicacion methodconditions. Thesnion result agrees wel withthosullori doteminaiontthdenen nals, ending conidia (si erprsmion. Basedfind onthe reals, th SOs otconsideredsnimpury.
1m TEA Trfluoroscetc seidi HBA Heplafluorobuyric acid4 NFPA Nosofhuoropentancic acid0 PFPA Pentaluoropropanoic acid
1x “Theoretical value calculations based on the empirical formule, CiFysSOSK"(MW=538)
bo “TisworkwasconductedunderEPAGoodLaboratoryPractice Standards(40 CFR 160),
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- (CSL Study Number HT5601

® Si
®
® INTERIM CERTIFICATE OFANALYSISCentre Analytical Laboratories COA Reference f: 023.0184
i®
i» LCS Pury Profle:

i® Emin7eww)
ars|id 6 sm

3» og neI Cwwa
i®
i Note: TheC4and C6valueswer calculatedusing theC4sndC6 standardcalibrationcurves especively. TheCS valuewas caeltedusingthe average response tors
Ro fromthe C4andC6standardcurves. Likewise,the C7 valuewascalculatedusingtheaverage response actors fomtheC6andC8siandardcurves.
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CSL Study Number HTS60]

CENTRAL SCIENCE LABORATORY
AMENDMENTTO PROTOCOL

Study title Perfluorooctane Sulfonic Acid, Potassium Salt (PFOS): An acute
contact oxiity study withthe honey bee

‘Test facility Environmental R&D Team,Environmental Biology Group
Central Science Laboratory, Sand Hutton, York, YO41 1LZ

‘Study number HTS601

Amendment number: 1

Number of pages: 2 .

Study Director
Paul Wilkins .

SignatureLdlly ye

ManagementRepresentative
Medwin Bew

Signature |/] hfean Date_1u-2.07 (dd/mm/yy)
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CENTRAL SCIENCE LABORATORY
PROTOCOLAMENDMENT

Amendment No 1 to Protocol HTS601
After clarificationby the Sponsor, it was requested that the Test Iiem name bechanged from Perfluorooctane Sulfonic Acid, Potassium Salt (PFOS) toPerfluorooctanesulfonate, Potassium Salt (PFOS) and consequently the study titlechanged from:

3 Perfluorooctane Sulfonic Acid, Potassium Salt (PFOS): An acute contact toxicity study withi the honey bee
i :
= Perfluorooctanesulfonat, Potassium Salt (PROS): An acute contact tricity study with theE] honey bee.

‘This has no impact on the Study

Circulation list

Sponsor's Representative MsR Robideau, 3MSponsor's Monitor MrD Palmer, Wildlife IntemationalStudy Director Mr P Wilkins, CSL Environmental R&DCSL Management Representative. Mr M Bew, CSLCSL. QA Unit Mrs R Brookes, CSL
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