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@) AUTHORIZATION FOR SERVICES
’ Por From —— —David. Fura Joseph F. visoct, Gi‘SHE Manager ‘Senior Industrial Hygienist

Fluoroproducts Haskell Laboratory

Requested By: Date:
December 12, 2008

Tiler
Exposure AssessmentofMeasured Serum Perfluorinated Octanoic Acid
Anion in the Manufacture of Ammonium Perfluorooctanoate (APFO) at
Fayetteville, NC

Authorityis requested to undertakethestudyidentified above and described as
follows:
Ey———
APFO in Fayetteville, NC. for assessment of the effectiveness of the industrial hygiene
‘controls measures in placetominimize exposureto APFO.

bmg Thesecondary purposeof hiscczupatonal exposure rect tocharacerizeAPFO
i) } ‘exposureinworkersengaged inthemanufactureofAPFOandtodetermine 1)whether

the majorrouteof exposureisvia inhalation or dermal, 2) the lengthoftime required for
the compoundto reach steady-state, and 3)ifthere isa sufficient population, determine
the length of time for serum levels to return to baseline following cessation of exposure.
‘This will be accomplished by longitudinal sampling and analysis of serum PFOA anion
levels according to a repeated samples design, air monitoring, and estimating dermal
‘and oral contributionstooverall exposure. Correlations between external and internal
measures of exposure will be calculated. The data will be examined for within- and
between-subject variation associated with specific tasks on the process line.

| ‘AUTHORIZATION FOR SERVICES Additional Support Required from the Plant:|
3 Air sampling equipment including pumps, calibrators, battery eliminators, .....Personnel ii -adtioal IH esos to concur af Samping an vcsiate

process upsets, data anomalies

INITIATION DATE: Immediately upon|ESTIMATED COMPLETION:
| approval- Estimated approval date December 31, 2000
| December 15,2003
| ESTIMATED COST: December 15, ‘GENERAL LEDGER/SUBACCOUNT:| ToeDemo200s ma | 5BONESSSS AGG0L
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| Iftisrequestmeetswithyourapproval,enter the general ledgerandsubaccount,sign@® below,andreturn.
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Operating Procedure: Documentation, Accountability, and Procedures for
Consent Forms, and Collection & Processingof Serum Samples

* Appendix 4: Standard Operating Procedure: Documentation,‘Accountability,
and Sample Chain of Custody Requirements for the ‘Shipping of Serum
Samples

* Appendix 5: Blood Collection Checklist
«Appendix 6: Air Sampling Strategy
+ Appendix 7: Standard Operating Procedure: Quality Assurance Procedures:Industrial Hygiene Laboratory and Field Work

| + Appendix 8: Standard Operating Procedure: Sample Handling, Chain-of-
Custody , Preservation and Shipping—AirSamples

| «Appendix 9: Analytical Methodfor Air Samples1 «Appendix 10: Air Monitoring Data Form
| «Appendix 11: Perfluorooctanoic Acid Wipe Test Analysis

9
|

BD)
5

000275



&) REVIEW AND APPROVAL

STUDY DIRECTOR AND COINVESTIGATORS

| attest that,to the best of my knowledge, this protocol is scientifically sound, describes the
study and proceduresto be used with appropriate regulatory requirements, Good IndustrialHygiene Practices, the research protocol andanyamendments thereof.

‘Submitted: LZ

owe_sshishsor Vio GitSoy Bor

Approved:

Date:_/-o/s— Yuk FfLastoeOpin,HoLabi

D

I)
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&) INTRODUCTION

Abstract

This occupational exposure study will characterize APFQexposurebymonitoring PFOA
anion in workers engagedinthe manufacture of APFO and to determine 1) whether the

major routeofexposure is via inhalation or dermal, 2) the length of time required for the.
compound to reach steady-state, and 3)ifthere is a sufficient population, determine the
length of time for serum levels to returntobaseline following cessationof exposure. This will
be accomplished by sampling and analysis of serum PFOA anion levels according to a
repeated samples design, air monitoring, and estimating dermal and oral contributions to

overall exposure. Correlations between extemal and internal measures ofexposurewill be

calculated. The data will be examinedfor within- and between-subject variation associated

with specific tasks on the process line.

1D) Definitions:

i 'APFO —Ammonium Perfluorooctanoate

| Biomonitoring -Industrial Hygiene serum samples analyzed for PFOA anion used as an
indication of occupational exposure

LC - Liquid Chromatography
MS — Mass Spectrometry

PFOA ~ Perfluorooctanoic Acid

PFOAAnion —perfiucrooctanoate anion, the analyteofboth PFOA and APFO by LC/MS/MS

Objective:

The objectiveofthis study is to monitor serum levels of PFOA anion levels in manufacturing
and manufacturing support workers of APFO as a measure the effectiveness of industrial
hygiene controls.

BACKGROUND

Ap ) Despite the absence of any persuasive scientific evidence establishing acausal
association between exposure to PFOA and specific health effects, there continues to be

7 000280



| questions raised on the health affects of PFOA. Epidemiological studies on the health effects
@) © PFOA exposure have focused on occupational populations. A curently validated

analytical method (with a limit of quantiication as low as 0.5 ppb) allows increased
understanding of background levels.

In Fayetteville APFO production began in the fall of 2003. Prior to start-up baseline blood
serun samples were taken. With this background, we have a unique opportunity to monitor
‘exposure as afunction of processtime. This PFOA anion in serum levels will be measured
routinely as an indication of the effectiveness of industrial hygiene controls.

Itis our goal to minimize employee exposure to APF in the AFPO manufacturing
‘process and to assure compliance with the DuPont Acceptable Exposure Limit (AL)of 0.01
mgm’.

D }

||
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8) SURVEILLANCE METHODS

Pi ICIPANT SELECTION

Biological monitoring evaluates the absorption of PFOA/APFO by measuring the
chemical or its metabolites inbody fluids. Serum sampling is the preferred method for
biological monitoring because there is avalidated analytical method for measuring PFOA
anion, rather than a metaboliteorthefluoride fon in this medium. Workers in the APFO

1 manufacturing process are chosen because they are likely to have highest exposuresatthe
Fayetteville Works,wewereableto get a pre-start up baseline, and wecan track serum

i levels with time from the process start-up. DuPont's goalisto minimize exposure.

| Workers employed in the new APFO production unit at Fayetteville Works and for

lo ‘whom a baceline level of serum PFOA anion was determined before beginning work in the

D unit will be included in this surveillance study. Participants will be all APFO workers at the

| DuPont Fayetteville Works sitewhovolunteer for participation in this study, and sign a
{ consent form.

DATA COLLECTION :

Every employee assigned to the APFO manufacturing area will asked to participate in the
[PFOA anion blood monitoring program. The employee will be asked to sign aconsent form

‘and a baseline blood sample will be taken before the employee begins work in the APFO
manufacturing area.Afterthe baseline sample is collected, the employee will participate in

the normal 6-month sampling program. Once in the blood monitoring program, the employee
isexpectedto have blood drawn and analyzed every 6-monthsforthe durationofthe study —

‘whether or not they remain in the APFO manufacturing area.

For each participant, date of birth and date of hire will be collected. For each task with

potential for exposure to APFO, job title, work area and begin and end dates will be recorded.

AD
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| Atotal of 9 job titles and 5work areas have been identified as having potential for exposure
o ") to APFOatthe Fayetteville Plant. The number of unique task/work area combinations with

potential for APFO exposure vill be determined.

BloodSampling

‘Standard Operating Procedure: Collecting and Processing Blood Samples—
Appendix - 1

Standard Operating Procedure: Process for Analysis of Blood Biomonitoring Samples
Appendix2

‘Standard Operating Procedure: Study-Specific Standard Operating Procedure:
Documentation, Accountabilty, and Procedures for Consent Forms, and Collection &
Processing of Serum Samples ~Appendix- 3

‘Standard Operating Procedure; Documentation, Accountabilty, and Sample Chain of
Custody Requirements for the Shipping of Serum Samples — Appendix — 4
Blood Collection Checklist ~ Appendix — §

D0 AirSampling

Air Sampling Strategy - Appendix - 6

‘Standard Operating Procedure: Quality Assurance Procedures: Industrial Hygiene
i Laboratory and FieldWork~Appendix - 7

‘Standard Operating Procedure: Sample Handing, Chain-of-Custody, Preservation
and Shipping — Ar Samples — Appendix — 8

| Analytical Methodfor AirSamples-Appendix—9

| Air Monitoring Data Form — Appendix — 10

i
Wipe Test

Perfluorooctanoic Acid Wipe Test Analysis — Appendix - 11
BH )
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. DATA ANALYSIS

BD mee exposure data will be analyzed as follows:

1. The general statistical procedures described below will be used in the analysis of the.
data. Analytical results of the regular samples will be analyzed using appropriate
‘statistical methods.

2. Descriptive statistics will be generated on each exposuremetricwith all

measurements pooled.
3. Where there is sufficient data, regression of serum PFOA anionforeach individual will

be done on gender, age, most frequent task ,

4. Analysis of variance for each time point measurementof serum PFOA anion will

determine the between- and within-individual variation, and

5. Where there is sufficient data, estimate blood clearance rates of PFOA anion in

workers by continued surveillance following cessation of exposure

EXPOSURE ASSESSMENT
|
| @ Exposure will be measured by the following parameters:

~D } 1. Serum level of PFOA anion, priorto beginning work in the APFO Manufacturing Area
and measured every six months (per the unit schedule)

2. Personal air monitoring of each participant, selected to cover all tasks and all shifts
with potential for exposure to APFO

3. Area air monitoringforthe laboratories, the manufacturing lines, and the packing and
shipping of APFO

| 4. Estimate the dermal contributiontothe biomonitoring result for each worker, and
| 5. If necessary estimate the contributionof other routes of exposure.

The investigators will compile a document for each area that will summarize data related to
APFO exposure: (1) descriptions of processes where exposure to APFO may occur,

including natureofand datesof engineering controls, changes in operating procedures and
potential exposure points, (2) specific tasks performed in work areas where exposure to
APFO may occur (3) work area names, job titles and time periods with potential for exposure,
(4) documentation of personal protective equipment use, (5) air sampling data and analytical
methods employed, (6) plant production records and (7) details on work conditions and

» practices gained from interviews and observations.
)

u
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L Because dermal contact may be a significant route of exposure, estimatesofthe amount
4B) and frequencyof skin contact wil be used to estimate a dermal dose using the suriace area

of the body covered, frequency of contact, length of contact and results of the surface wipe
tests.

Personal air monitoring data wil be used as a direct measure of inhalation exposure.

FACTORS THAT MAY INFLUENCE THE SURVEILLANCE DESIGN AND ANALYTIC
METHODS

Analytic methods are new and recently validated. Only one laboratory is GLP certified to do
the blood analysis and only one laboratory is currently AIHA accreditedforthe air sample
analysis. Timing of results could become an issue.

‘The sizeofthe surveillance population will notbe large thus limiting the statistical power.

‘The wipe test analysis is complex. Sample turn around time will not allow wipe tests to be
| used as a quick check for contamination or the effectiveness of a decontamination
| procedure.

~~); HUMAN SUBJECT PROTECTION

Haskell Quality Directive QDO07-C-001 requires compliance with the U.S. Federal regulation
known as the Health Insurance Probabiity and Accountability Act of2003 (HIPAA) and is
supported by standard operating procedures that specily privacy and confidentiality
requirements.

PROTOCOL AMENDMENTS AND DEVIATIONS

Intended (planned) changes to the protocol will be made by protocol amendment. Unintended
or unexpected divergence from this protocol will be documented in the field raw data as a
deviation. The Study Director will be notifiedofall protocol amendments and deviations as
s00n as possible. All changes in of revisionsofthe approved protocol and the reasons for the
changes will be formally preparedbythe Study Director, signed and dated by the Study
Director and Sponsor, and maintained with the protocol.

QUALITY CONTROL

Field staff will record observed exposure data on standardized forms and send the observed
data to Haskell Laboratory within seven days of collection. Haskell staff will review forms and
reconcile missing or discrepant information where appropriate. Sampled workers will be
‘contacted if necessary to resolve discrepant, missing, or inconsistent data. Data will be

AD |" transmitted electronically along with selected hardcopy data to the Study Director.
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®
REPORTING OF RESULTS

Status reports will be reviewed by the StudyDirector following the receiptofthe quarterly air
‘monitoring results and upon receipt of blood results. A final summary report will be issued atthe conclusion of the study. A communication of the final results will be to the site industrial
hygienist who will communicate them to the study participants.

RESOURCES TO CONDUCT THE STUDY

‘Sampling Equipment ~ 10 Air Sampling Pumps, chargers, battery eliminator, calibrator, and
‘maintenance log
Personal Assistance — An experienced industrial hygienist to conduct air sampling, provide
field observations, ensure adherence fo this protocol and investigate deviations from the
protocol. See Air Sampling Strategy—Appendix 6

ARCHIVING OF STUDY DOCUMENTS

“The protocol, amendments to the protocol, raw data, consent forms, analytical results,| computer printouts, and final report wil be archived through the standard procedures of thele Haskell Laboratory Information Services Group.~~,
| g BIBLIOGRAPHY

Reference Exygen Blood Method
Reference Clayton Air Method
Wipe Test Validation

AD)
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| Appendix-1

® ——
1. BLOOD COLLECTION SCHEDULE:

Personal communications will be maintained with each study participant (0
confi th datestobeginsampling. Blood samples ilbedrawn every6-months,To
cover all hifts, blood samples wil be collected thin: 10-day period. Basin samples
will be collected prior 0 an employee working inthe area. The employee will then join
the normal6month rotation.

L1. Field Laboratory for Blood Collection
Blood samples will be collected at Fayetevill Site Medical bythesite nurse.
12. Aborted Blood Collection:
If an anicpated samplingis canceled, workers will be notified promply nd
sampling val be r-schoduled as-soom a5posibe fcr the originally scheduled
day. Tf there ane medicalophysical reasons that contindicat he drawing of
blood sample on a scheduled day, thn that study subject's sampling will be

rescheduled 0occuron the extdayha hesameorsimilar tasks wil be
performed.

D ! 2. PROCESSING BLOOD SAMPLES:

Atthefed Iboratory, bloodsamples il no sitambientfor morethan 2 horsprio 0
Serum separtion.
3. TRAVEL BLANKS:

Fink
“Travel Blankswillbe anunused polypropylenetubesuppliedbyExygen.Thisbalak will ~-
be shipped with collected blood samples to insur tha the amples were not contaminated
uring sipping.
4. SAMPLE IDENTIFICATION:

| “The site nursfindustial hygienist will reste sampling identification system that| identifies he site and person sampled.The chain-ofcustody form wil record the
| shipping date.
|

6. PROCESSING SAMPLES FOR FROZENSTORAGE AND SHIPMENT:
6.1. SAMPLE STORAGE:

| Appendix3- Standard Operating Procedure: Documentation, Accountability, and
D , Procedures for ConsentForms,and Collection &ProcessingofSerum Samples.
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| 6.2. SAMPLE SHIPMENT:

® Appi:Saar OptingPca:Documentation, Account, nd
Sample Chain of Caos Rasen or he Sipingof ura Samples

7. SAMPLE ANALYSIS:
Thedete proceduresforalysis of studyspe orPFOAar presen—

5. DATAANALYSISAND STATISTICAL METHODS:
rato!otof throuslo willsly wingpptsion_—

9. CONTROLOF BIAS:

iesittslo res forty prilgaty sud ft slenton of odSapienase From th volar natnofiain. Compasons of te
demographics, workhistories, andusualtasksperformedofthe volunteersandthe
abstentions will be made in order to identify any systematic differences in the two

| groups.

~» 10. REQUIRED FIELD DATA RECORDS:
| Allfieldnotesanddatasheetsmustbe filledoutpromptly, accurately,andinindelibleink by ea personne, A age mun be ogi.Imnadi esdns mt at io inker pect dot.Ar ttdtd eofetyad grad oldbytepsncrhd. Thlt Twill iinomg oarsflverisos of so FollowingFst

1. A descriptionofthe tasks performed by the sampled participant, including personal
rove cipment wed

| 2. Arete aSiog ag nasemge
5. Avopyoitn ssemperorhs em giversot.
4. Personal work bali of xc worker divingihesi uch a han washing,veseaptloaaaiongoyShmeiotat welorcncesaning os porotal reoxposSoubeset:

i 11. PROTOCOL AMENDMENTS AND DEVIATIONS:
Intended (planned)changes to theprotocol willbemadebyprotocolamendment.p United orarageroivrontsonig trac toremeoeenhSwdts

AD) TEDecwinoioul races ementsadomstons
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L soonaspossible. All changesinorrevisionsoftheapproved protocolandthereasonsforthe
&®) Changeswillbeformally preparedbytheStudy Director, signedanddatedbytheStudyDirector

and maintained with the protocol
12. REPORTING OF DATA:

Upon completion ofthe analytical and fied porons ofthe study, analytical snd icld
reports will b prepared by the Principal nvetigators, Upon completion ofthese report, adraft
{inl report will b prepare for rview and approval byth Sud Director. Upon approval. a
final reprt wil be sed.

“The report wil containnative descriptions of he cavironmeatal conditions, work
practices, worker background and experience, and be pertinent formation collected during
Each replicate (camps) ofthe sd,

1 addition, the inal epoct will clude:
1. Nameandaddress of he facilities pecforming the studyandthdataon which the study was

initted and completed
2. Objectives and procedures stated th approved protocol, inching any devon andor

amendments in the orginal protocol
| 3. Identificationanddescriptionof thetestandreference substance(s)

~B 4. Adescription of llmethodsused
| 5. Asummaryofthe datageneratedwhileconducting thestudyand adescription ofall
| ransformation, calculation, sass,orleroperationsperformedon thedata

6. “Thenameanddatedsigur oftheStyDirector
7. A descriptionofall conclsion drawn fom analysis ofthe samples
8. Complete description of th tet system
9. Location of aw da,Goa report, ndal specimens
10. A verified copyofthe sud protocl including protocol deviations and amendments
11. Locationofthe test site

Uponacceptanceofthefinalreport,all studyspecificoriginalrawdatawillbesubmitted
to the Sponsor along with exact copiesofnon-study specific support data. Original documents:
Will eth propenty oftheSponsor.Subsequentsupport recordsshallbecopied,certified as exact
copies, and included with the original raw data and submitted to the Sponsor for archival.

13. QUALITY ASSURANCE:

® “The fieldphase of his protocol wil be conducted anddocumented as completelyas
PD) possibletoensurethequalityandintegrityofthe datageneratedforthisportionofthe study.
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| Appendix2
BH ) ProcessforAnalysisof Blood BiomonitoringSamples

Preparation Phase:

1. Plant site handle appropriate communications, schedulingofphicbotomy, and
all other pre-sampling arrangements

2. Plant site requesis supplies from Exygenatleast4weeks in advance;
estimated number ofsamples is needed at this time.

3. Exygen amanges for supplies to be shipped and schedules samples or analysis

4. Supplies are shipped to plant site with instructions on processing and shipment.

‘Sampling Phase:

5. Blood is sampledandprocessed into serum atthe plant ste:

6. Serum samples are shipped directly from the plant ite to Exygen laboratory
| ‘with a samplelistingand Chain-of-Custody records. The plant will cc S. Mark
L Kennedy on the sample listing.

? D i AnalysisandAnalyticalReportingPhase:

| 7. Exygen analyzes the samples and prepares a draft report to review. The draft
| reportandcopiesoftherawdata aresent to S. MarkKennedyfor review

| 8. S. Mark Kennedy reviewsthe analytical data, makes any corrections/upgradestothe
draft, and gives the contract lab permission to finalize the analytical report

9. The contract lab finalizes the analytical report and sends ito S. Mark
Kennedy. S. Mark Kennedy sends a copyofthe repart to Study Director
Joseph F. Viskoeil who archives the originalreportat Haskell and informs
the plant site industrial hygienistofthe results

Completion Phase:

10. The ite handles appropriate communications at the site

11. Upon receipt of the invoice from the contract lab, S. Mark Kennedy will
provide the appropriate (plant-site-specfic) charge code to have th bill paid
againsta standing purchase order

12. Samples willberetained for 12 monthsperthe method validation. Samples
8. willbediscarded afer 12 months upon the Study Director's approval.
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8) Appendix-3

‘Specific Standard Operating Procedure:
Documentation, Accountability,and Procedures for Consent Forms,and Collection

‘& ProcessingofSerum Samples

I. SCOPE AND APPLICABILITY

‘This SOP governs the documentation, accountability, and procedures for consent
forms, and collection & processing of serum samples.

2. REPONSIBILITIES

2.1 The Study Director is responsible for conducting the necessary training,
covering proper documentation, accountability, and procedures for consent
forms, and collection & processing of serum samples. -

22The Phlebotomist who performs the blood collection is responsible. for
ensuring that the Consent Form is completely and correctly filled out by each
‘participant prior 0 venipuncture.

D } 2.3ThePhlebotomist& Site Industrial Hygienist are responsible for ensuring that
forms and the samples are properly collected and labeled.

3. Names

Study Director: Joseph F. Viskocil, Jr CIH

Phlebotomist: Bonnie Wilson, RN- Site Nurse Fayetteville

Site IndustrialHygienist; Jennifer Locklear

4. MATERIALS AND EQUIPMENT
4.1. ConsentForms (duplicate or triplicate)
42. Serum Separator tubes (Red top) ~(Supplied by Exygen)
43. Vacutainers, Needle holders and Needles—(Supplied by Exygen)

| 44. Centrifuges
45. Transfer Pipettes and Polypropylene Tubes—(Supplied by Exygen)

©
|
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5. PROCEDURE
)

5.1. Have the participant complete the Consent form prior to initiation of
venipuncture.

52. Ensure that the consent form completed by cach participant receives the.
samecode numbera the blood sample from that participant.

53. Original consent for each participant will be sent
to Study Director for storage.

54. Accesstoconsent forms tobedecided

5.5. Collect blood specimen using usual venipuncture technique. Fill tube
p———

5.6. Gently invert the scrum separator tube 5timesto mix.

57. Allow bloodtoclot a minimumof30 minutes but no longer than 1 hour.

58. Centrifuge for 15 minutesat2500to 3500rpm

_ 59. Remove from centrifuge
7 D. 5.10. Serum portionofthecollected sample in the SS tube is now ready to be.

‘pipetted into the specially provided polypropylene tubes,

| 5.12. The polypropylene tubes (labeled withspecimenID number)arenow
ready for transport to the lab

i 5.13. Pleasesec Appendix 2fordetailson howto completethe chainof
1 custody form and prepare the sample for shipping.

] 5.14. Sampleswillneedtobefrozen immediately at ~20°C andstoredfrozen.

5.15. Samples willalsoneedtobe shipped frozen. See Appenxix-4.

6. REFERENCES - Appendix-4

7. FIGURES

Figure 1. Consent form

2D)
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® CONSENT TO PARTICIPATE IN PFOA EXPOSURE ASSESSMENT
PROGRAM

Study tie: Exposure Assessmentof Measured Serum Perfluorinated Octanoic Acid
Anion in the Manufacture of Ammonium Perfluorooctanoate (APFO) at
Fayetteville, NC

Introduction: You are being asked to participate in a research study. Your
participation is voluntary.

Your decision whether o not o participate will have no effect on your camployment or
the services you receive through DuPont’s Occupational Health ProgramorIntegrated
Health Services,orBenefits Administration. Please ask questions of your site's OH
‘Specialistor Nurse ifthere is anything you do nit understand.
What isthepurposeofthis study?
‘Thepurposeof theprogram istolear aboutth relationshipbetweenspecifictasks
and the exposure level of PFOA that may occur in workersa this plan ite, and to
identify ways to reduce this exposure 25 low a level as possible.
Arethereanybenefits fromparticipatinginthisstudy?

— Thebenefit of participating in tis study is that you may gain important knowledgei abouthow exposures may vary dependingon the ways certain tasks arecaried out.
“This knowledge will help our OH Specialists, industrial hygienists, and engineers find
ways to reduce these polniial exposures.

Whatdoes this study involve?
Your participation i this study may last up to 5 years.

| PRA
| "PFOA. Nootherbloodlevelswillbedetermined.
| Wilthe studybeaffected ifyoudonotparticipate?
| “Themorepeople tha participate inthis study,themoreaccurateand representativethe

results will be. In addition, we may be able 0 use these results to control exposures at
other sits if we have enough participants to provide a good sample size.

| Whataretherisksinvolved withbeing enrolledinthis study?
| isk of participating in this uldbe thesmall risk of a| (bruise) where the bloodis drawn,

Otherimportant temsyou should know:
© «Withdrawal fromthestudy:Youmay chooseto top your participation in
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| his study at any time. Your decision to stop your participation will have no
@ effectonyour employment orthe services you receive through DuPont's

Occupational Health Program or Integrated Health Services, or Benefits.
Administration.

«New information: To the best of our ability, any significant new findings
during this research study will be made knowntoyou.

+ Confidentiality: Every effort will be taken to protect the names ofthe
participants in this study. However, there is no guarantee thattheinformation
cannot be obtained by legal process or court order.

«Funding: Haskell Laboratory has been provided funding to conductthis study
by the DuPont Fluoroproducts business.

Number of participants: We expect Approximately 30 participants.

Whoshouldyou callwithquestions aboutthisstudy?
Questions about this study may be directed to the site OH Specialist, Jennifer Locklear;
or the site Nurse, Bonnie Wilson, RN. You may also contact the Study Director, Joe
Viskaocil, at Haskell Laboratory:WSNduring normal business hours,
‘Wilyou be paid to participate in this study?
No. Blood samples will be drawn during the work shift.

CONSENT
| Thave read the above information about (name of study) and have been given an

dD ‘opportunity to ask questions. 1agree to participate in this study andI have ben given
| acopyofthis consent document for my own records.

| Prnthame: PassNumber:
Yousigawre Dues

Witness: Date: _

| CompanySanitized.DoesnotcontalnTSCACBE
B)
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| Appendix-4

&) TITLE PAGE

‘Standard Operating Procedure:
Documentation, Accountability, and Sample ChainofCustody Requirements

fortheShippingofSerumSamples

Analytical Facility:

+ Exygen Research
3058 Research Drive

Sue Cole BALcans

D Analytical Facility Management:

John Flaherty, Vice Presideat, Operations

‘Company Sanitized.DoesnotcontainTSCACB

|| Page 1 of7
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® I SCOPEANDAPPLICABILITY

‘This SOPgovemnsthedocumentation, accountability, and samplechainofcustodyrequirements for the shipmentofserum samples to the analytical facility.
2. REPONSIBILITIES

2.1 The phicbotomist who performs the blood collection is responsible forensuring tha the ChainofCustody Analysis Request Form (COC) (Figure 1)is completely and correctly filled out and signed by staffmembers who‘packageandshiptheserum samples.

222 The Principal Investigator at the analytical facility i responsiblefor ensuringthat the chainofcustody remains intact afer the saxuples are received by the1 analytical facility.
| 3. DEFINITIONS

| Analytical Facility Management; John Flaherty, Vice President of Operations,| Exygen Research 3058 Research Drive, Statea) ry

Principal Investigator: Emily Decker, Scientist| Exygen Research, 3058 Research Drive, State College, PA
16501

|
|

|
| Company Sanitized. DossnotcontainTSCACBI

8
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@ 4. MATERIALS AND EQUIPMENT
4.1 Chainof Custody/Analysis Request Forms, triplicate design.
42. A readily available sourceofdry ice pellets. Also, necessary personal

protective equipment appropriateforhandlingdry ice.
43 Coolers numbered and coded with a unique identification assigned for this

project. They must be purchased from Uline Shipping Supplies Specialists.‘TheUlinepart number for the required coolers is S-7888. (This part number
corresponds to a package which includes one 19” x 12” x 12.5" cooler and‘one shipping box).

44 Plastic bags for use as secondary sample packaging prior to shipping. These
wil also be obizined from Uline, part number S-1707 3" x 5%, 4 mil
reclosable poly bags,1000percarton).

5. PROCEDURE

5.1Before collecting any blood, the completed and signed consent form must beverified. When cach sample is collected a unique alphanumeric identification
code will be assigned to cach sample. This number will be entered into the“Sample Identification” column of the COC sheet. Likewise, the date and| timeofcach blood sample collection will be recorded, and the date and time-~> that the serum sample preparation is completed will be entered into the4 appropriate columnonthe COCsheet.

5.2.Each sample cooler will be assigned a unique alphanumeric identification| ‘number, which will be written on the cooler.
| 5.3Before packaging, the primary serum sample containers must be placedindividually into small plastic bags as secondary packaging. The secondary”packaging must havetheunique sample code writtenon it in permanent blackink.

5.4Beforethesamplesarepackedindryice, apersonotherthanthepackagerwill verify that the samples documentedonthe COCform matchexactlywiththosebeingpackedinthe cooler. Theverifier theninitialsanddatesthe“CoolerContents Verified” prompt.

5.5.Samplesaretobe dispersedin acooler fullofdryicepellets, arrangedin suchawayastominimizethepossibilty ofimpact, andsuchthattheyare‘completely covered with the pellets. The cooler must be completely filledwithdryicepellets. Nomore than 20 samples are to beplaced in one cooler.The cooler will be covered promptly after packing with dry ice pellets tominimizelossofdry iceto sublimation.
2D
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& ) 5.6.The time between the completion of serum preparation and packaging for
shipment must be ableto be accountedforonthe COC page. There must not
be any unexplained gap in the chainofcustody for the samples.

5.7.Afler the serum samples are packaged, the Cooler ID# prompt will be
‘completed. Section 2 (“Personnel Involved in Shipment of Samples”) of the
COCformalsowillbecompletedatthi time,if it hasnotbeen previously.
‘The printed name, signature, initials anddateofsignatureneedtoberecorded
for each person who entered information anywhere on the form. The page
number prompts also needtobe filled in.

5.8.The person who packaged the samples then completes the fist line in the
“Relinquished by” section, and verifies that any unused prompts are lined out.

5.9.TheCOCform isthenfaxedtoExygenResearchSample Receivingusing the
faxnumberatthetop oftheform. Afteritisfaxed, thepinkcopyisremoved
and becomes part of the clients records. The white original and yellow
copiesaretobeplacedinanenvelope, whichisthenplaced into the shipping
cartonwiththecooler that contains thesamplesto which the COCform
corresponds.

5.10. Theserum samplesarerequired to beshippedto Exygen Research Sample
» Receiving at the address given at the top of the COC form by FedEx
> ‘overnight delivery. This is the only carrier and method of shipment that is| sccepable

| 5.11. Upon receipt of the samples by Exygen Rescarch, tho chain of cusiody
| procedure will follow Exygen SOP V40l, “Contract Research Sample
| Handling”. After Exygen Sample Receiving completes the “Received by”

section, a copyofthe COC willbefaxedback totheclient.
5.12. Any problems with delivery or condition of semples upon arrival at

‘Exygen will be documented. The Exygen Principal Investigator will notify
the clientof anyproblems immediately.

| 5.13. Correction and Clarification ofRawData
|
| 5.13.1. Assoonasanyinformation hasbeen enteredonthe COCform, it

becomesrawdata. Atthispoint, thisform is nottobe discarded
for any reason. If it becomes damaged, information may be

| transcribed ontoanothersheet,butthetranscriptionprocesswillbe| documented via footnote on the new page. The original damaged
sheetmustbeattachedto thetranscribedpage.

| 5.13.2.If errors are made in handwritten entries, orifclarifications are to
|B ) ‘be made, the errant information will be crossed out with a single

line,50 a5 not to obscurethe original eniry. Then, depending upon
|
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3 the natureofthe error, an appropriate error codeischosen (sce.PD Figure2), andtheerror codeisinitialedanddated. Ifthe error is
more complexthan hatiscoveredbythe ermorcodelist, a
detailed explanation willbeprovided by footnoteon theCOC
page.

6. REFERENCES

Exygen Research SOP V401,“ContractResearchSampleHandling”
7. FIGURES

Figure 1. ChainofCustody/Analysis Request Form

Figure 2. ListofError Codes

8 SIGNATURE

PD i an 7 Date
Analytical Facility Management

8
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®) Figure1. Chain ofCustody/AnalysisRequest Form

Exygen CHAIN OF CUSTODYwh, SHANOE CUSTODY
COLLECTION SIT INFORMATION | STAFF VOLVED I SAMPLE SHPIVENTRNSa aE
TT| me ese|=
Pu L == Tr1 ax Te| | __—

|
—————Lo

tm
{
7

|
rr]|
rr|
rrrr .i _
—

tri
tt{
rt
ry|
rr

A=[TeiSCE (re 2

I) ‘CompanySanitzed.DoesnotcontainTscacar
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& } ‘Figure2. ListofErrorCodes
EXPLANATION OF ERROR CODING

Correction ofra daa ismadeby drawinga single ne trough the erroneous dataandlor write-ove, and lingin the correc data. Care mus be take ot eensthe original entry. The correction is initialed and dated by the individualmakingthe correction, and an explanation is given for the correction.

‘The following error codes shall be used to explain corrections:

(Wl) Inadvertently recorded in Wrong Location
(cc) Changed for greaterClarity
(wo) Write Over (Technician inadvertently wrote over the errorinsteadofdrawing a line through the error)| (sp) Spelling error
(ir) Inadvertently not Recorded at time.ofinitial observation| (ce) Calculation ErrorL (%) Recording Eeror
(ne) Numerical transcription ErrorD (¢¢)  Eatry not initialed and dated at ime ofcntcy- (te) Transcription Error
(wd) Wrong Date entry
(om). StrayMarks appearing on data with no other feasible explanation(6) Late Bnry
(1) Technical error

|

Codes, other than those defined above.maybe used, if explained or defined by footnote:onthe COCform.Exmors that camnotbeexplained usinganerror codemustbefullydetailed at the timeofcorrection.

Errorcodesaretobecircled andwrittenaboveorclosetothecorrection. Ifthisis notfeasible, the error should be footnoted ‘with an asterisk‘orother symbol, and explained atthe bottomofthe page.

|

BD)
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L ExampleCOCSheetandUseofError Codes)

Exygen: CHAIN OF CUSTODYen, CUSTODY cai
Er EEEEra REATEIE

Es EX e ey gts
> 2._Johe Doc SEPP

circA | ZLRoit nr ets
ne —— 3.3. Smith _

Poveyoes.eum WY Tigres
EE ee EE
SeesER

Amol Touhy wysm| shih dime fm |

har Tollszasem] ellis a'atmv b[A ERlui —aSaen ols Zap]- = Tr "1
=

| mmctmm—————————— 2erred
oe—m———pi—]
r=
——— aS—

Te

FF| [wa——— rer}
{ =
1
SACHA,WANTSSCS,WA |
eee ———
tf

ieee}remem
HDeeeetmteeeeeeerem—a| —

PTETOrrin
[EERE CONN SS as,Toe s, _IA_______ OFN orn]SE Sa———ee eePo

|
9 SSCSTE
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L a! :Arps wor& BLOODCOLLECTING CHECKLIST rl
Eesane
Epoesibtie
Daten Tme Blood sampler
Coletng Bind Samp
ee ——— ve »Fil Toe mersSs = ~Cems fo 15 mits 2400-350 70
a Sop(miliary time), A

PipetSerumintoPolypropylenetbewithspecimenID

Specimen Number .
PraGimp Chant CoodyCOO Form Yes No__Themstoo eywnepined up 1 oe COC orthewipesor ves aesem icednay reser 2 (330ney >

| Serum Sales mkbesipped renSes vn YES NO
e hide corinis Diigose~) Sous” SH ppv$ 3058Ree Dove| State College, PA 16801

—
ShippedFedExovernight ONLY. (per Standard Operating Procedure: Documentation,Accountabilty, and Sample Chain of Custody Requirementsforthe Shipping of SerumSami Apponde8)

| Pictomi (ie Ns) Name pri) ei
| sown
| owe

FsSedthrg BodCling Cress 0
Soph Vio3. CT

TR crPOBox 0 1090 lon RowsNeva, DE 1714050
® 3 ‘Company Sanitized.DoesnotcontainTSCACBI
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3) Appendix6
® AIR SAMPLING STRATEGY

The goalofexposure assessment is to recognize all exposures and to minimizeall exposures. Workers may be exposed while performing tasks, by incidental
‘contact from background contamination, or because of nearby tasks performedby others. Although the highest exposures usuallyresultfrom a worker's own
task, exposures significant can occur from theother two sources.
‘Serum levels of PFOA anion are an indication of overall exposure.
Air sampling results are an indication of airborne exposure.

The significance of exposure by incidental contact cannot be assessed until the
aitbome exposure is controlled. Since the numberof job assignments at
Fayetteville is small, we will sample each job assignment quarterly. Where job
assignments extend into evenings and weekends, accommodations will be made
to monitor workers at these times.

| Two APFO Field/CCR Technicians are on dutyforeach 12-hour shift. One
| technician monitorsthe Control Room and the other technician does the
| fieldwork. Since the fieldwork technician is more likely to have an exposure, the
~D majorityofAPFO/CCR technician samples in the field.

| Proposed AirSamplingPlanforthefirst 12-Months /

| Collect six (6) personal samples Time-Weighted-Average 24 samples| (TWA) quarterly for each 12-hour shift schedule (APFO
Field/CCR technician)

Collect six (6) personal samplesTime Weighted-Average 12 samples(TWA) quarterly for 8-hour shift schedule (APFOLab
and Mechanical Technician)

Collect three (3) personal samples Time-Weighted-Average 3 samples
(TWA) quarterly for 8-hour shift schedule for APFO
Supervisors

Collect three (3) personal samples Time-Weighted-Average 3 samples(TWA) quarterly for 8-hour shift schedule for APFO FLS

| Collect six (6) personal samples (durationoftask) quarterly 6 samples| for technicallprofessional personnel chemist and engineers)
H)

| \ 000305



I “Total 48regularly scheduled personal samples per quarter
® ) Sampling Strategy to be re-assessed after 2 quarters

‘Sampling will be scheduled to ensure that offshifts and weekends will be proportionallyrepresented

For an hour shift; a minimum of 6- hours sampling is required to qualify as a 8-hourWA

Fora 12-hour shift; a minimum of 10- hours sampling is required to qualify as a 12-hourWA

| Db

|

|

||
|

~D
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®)
APPENDIX 7

QUALITY ASSURANCE PROCEDURES

IN ) ID FIELD WORK

This procedure specifies quality assurance procedures for industrial hygiene fieldwork.

Laboratory Standard Operating Procedures
To minimize the possibiltyofcontamination, extemal surfaces of adapters,tubing and theairsampling pumps should be wiped down with a 50/50 solution ofisopropyl alcohol. The wipe should be assumed to be contaminated anddisposed of properly. Minimum personal protective equipment should includesafety glasses with side shields and nitrile gloves.

| “This proceduremustbe followed to assure equipment calibration and| maintenance is done properly.
~~» Relevant quality control procedures are incorporated into this procedure.

| ‘Sample Numbering System
| Each field sample must be assigned a unique number. The industrial hygienistwill assign a number for each survey. The hygienist wil add a unique sequentialnumber for each sample taken on a survey.
|
| Example: 82-24-01

82 Year of Survey
24 Survey number
01 Sequential sample number

Field Sampling

Seal the OVS cassettes or other similar sampling devices in plastic bags fortransport toand from use site. Calibrate sample pumps before and afer eachsample. Calibrate sample pumps with counters, or rotometers at least before.and after each survey. Before and after flow rates shouldbewithin 10%.
Instruct test subjectsnotto tamper with personal samplers and observe forcompliance. Void any samples which are suspect.

D1 Place sampler inlet in downward orientation to provent contamination
Immediately after a sample is taken, place caps into fitter cassettes.

000307



Pressure and temperature corrections to 25°C and 760 mmHg must be made to@) cua a sample volumes 1 calouate ppb concentrations of gases and vapors,for comparison with exposure limits.

Pressure and temperature corrections are not made, but actual air samplevolumes are used to calculate mg/m of particulates for comparison with
exposure limits.

Control, Known and Duplicate Samples

Control, known and duplicate samples mustbe submittedtothe analytical
laboratory, along with air samples.

‘Control samples are collection devices which have been opened at the sits,immediately closed and sealed, and assigned a sequential number. They providea check on the analytical zero,

Known samples are collection devices, which have been spiked with a knownquantity of a chemical at Haskell Laboratory (or at the site under the hygienistsdirection), carried on the survey, and assigned a sequential number. TheyD provide a check on analytical acouracy. In some cases, it may not be feasible to- prepare reliable known samples and they may be omitted upon concurrenceofthe Study Director.

Duplicate samples are area air samples taken from six to twelve inches apart andassigned sequential numbers. They provide a check on sampling and analytical
precision.
Resuls of control, known and duplicate samples must be evaluated with thechemist in view of the specific analytical method used to determine adequacy.Generally, known sample results should be within 25%ofthe spiked amount andduplicate sample values should be 25% or less apart. Reasons for deviationsshould be determined and corrective actions taken.

|
D>
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I Control results should be less than 5%of the exposure fimit dose on the.@ )  collotion dovico at the average survey sample volume of nonsoloste(whicheveris less stringent). Sample results should be corrected for controlsample results. Reasons for deviations should be determined and correctiveactions taken.
Minimum required numbers of control, known and duplicate samples which mustbe submitted, are given in the following tabla; ~~

NumberofSamples
Field <10 1120 2140 >41
Control

1 3 3 4
Known > 2 a 4

| Duplicate Pairs 0 1 2 2

| Two at one level **
Two at each of two levels ***L One pair at eachof two levels ****D Additional pais may be neededif a wide range of concentrations is expected.

INDUSTRIAL HYGIENE SURVEY RECORDS -
Quantitative Survey Data
Air Sampling Data -Al air sampling data must be entered on Air Monitoring Data| Form which must besentto the Study Director for permanent retention,

| Other Quantitative Survey Data- Other data, such as ventilation, room andequipment dimensions,orother data which will be used in a quaniitaive manner| for calculations, must be entered on the Air Monitoring Data Form.

Survey Field Notes(other than quantitative data)

These notes are taken only as an informalkeyto memory. Significantinformation will be summarized in the survey report. These fied notes may be.discarded when no longer needed. However,if in the industrial hygienists.judgment, original non-quanitative notes need to be retained, the informationshould be attached to Air Monitoring Data Form for permanent tention.®
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®
Analysis and Analytical Reporting Phase:

Clayton analyzes the samples and prepares a draft report to review. The draftreport and copies of theraw data are sentto Mary A. Kaiser, Ph.D. for review.
1. Mary A. Kaiser, PhD reviewsthe analytical data, makes anycorrections/upgrades to the draft, and gives the contract lab permission tofinalize the analytical report

2. The coniract lab finalizes the analytical report and sends it to Mary A.Kaiser, PhD.

3. Mary A. Kaiser, PhD sends a copyofthe report to Study Director, JosephF. Viskocil who archives the original report at Haskell and informs theplant industrial hygienist of the results

-®
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® Appendix -3

SAMPLE HANDLING, CHAIN-OF-CUSTODY, PRESERVATION and SHIPPING —AIR SAMPLES

“The person collecting the sample should wear nite disposableLa or exam gloves andshould limit ish contact with the samples.
‘Sampletubes (OVS) will be provided bythe contracted aborataryandshould be soredin clan, dry locaton. Sample tubes and collected samples are ot required to bechilled, however sample tbes and collected samples should not be subcted totemperature extremes.
In order to minimize the possibilityofintroducing APFO contamination nto samples thefollowing protocol should be followed:

Q Avoid polyttativcoethyene (PTFE),
Q Avoid aluminum foil.
Q Donotuseself-stickmemonotes.
Q Avoid blue ice (the OVS tubes are shipped at ambient temperature).
Q Avoid pre-viapped foods or suacks.
Q Wear clothing tha has been washeda leat six ims.

D Q Useonly containers supplidbycontract laboratory.
Following sample collection, the OVS tubes are capped and placed ina zipJoc bag. Selthe zip-oc bag
Completethe samplelabelandchain-of custody (COC) form, includingthe volume of airsampledtrough thtbe.Thecompleted sample label i atache {0 thoutsideof he.proc bag.
Pack the samples in: small box or cooler with bubble wrap. Include the completed COCform.
Complete mailing labelandaiebill andshipbyovernightcarr(0:
Clayton Group Services
22345 Roethel Drive

Novi, MI 46375

Contactatthe laboratoryisKarenCoonan(ERED
CE

| Samples shouldbe toedand shipped refrigerated to thelaboratory.
1
EN} ‘CompanySantized. DossnotcontainTSCACBE|
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X ) Appendix-9

December 4, 2003

May A. Kaiser, PLD. :Research Fellow
Corporate Center fo Analytical Services
Dupont Central Research& DevelopmentDUPONT
Experimental Station
P.O. Box 80302
Willington, DE 19880-0302

Clayton WarkOrder No. 03010080Clayton Proposal No. 03DETLABOIS REVI

Dear Dr Kaiser:
‘Weare piasedtoprovide thefollowing Draftreporton the saplingand snalyticsl method conditionsfollowed for the method validationforSESGSGESSSSSSNSNSSNNS. This dro report is based on ourproposal dated July 15, 2003.

> “Thesamplingparameters maychangeasweprogresswiththemethodvalidation. Not ll ofthe’ prams ulin sepa veben lyve
you have any questions, leas call me at (248) 344-1770.
Sincerely,

Kem Charron
ProgramManagerSpecial Projets
Laboratory Services

! Kc
| Enclosure
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K T— ClavtortEe €) Clayton» wan
Clayton Group Services, Inc.CovonGrowServisstae.

Perfluorooctanoic Acid (PFOA)pe seo pemm I SR anSHBEpreNiivm =BE Fe pemE Torn meEEnan,a nsJretprCEPhi fcr1 tseett,Re aSO ——
D Shipping: ‘Samplescanbeshippedat ambienttemperature

| Sample Stability: 60 daysatsefigertedorambient temperatures
EquipmentTRC————————————TRic

SRAI em=
Cmte0.3.1 de 035 iATES rrmeantAe—SR

i 6. 4mLamberglassvialwithscrewcapandpolytetrafiuorethylene/rubberliner.‘Thepolytetrafluorethyleneside| of ter 4point 2 co td ple
| 7. Waters totalrecovery glassautosamplervialswithpolytetrafluorethylene/rubber liner. The| Ts
| 8. Syringe: 10, 25, 50,& 100uL

oD) 5. Digablegas ost ie, 16 2 isc
Smrs

Emironmenta Series + Occupational Health and Sve + Laboratory Seniess 000313



| ClaytonWork Onder:03070834 PerfluorooctanoleAcid ClaytoneemeeeSetpine

®) eeeinetegeeeeeeesessmtgeigediloteemeeemesm—nReagentsandStandards— FewesodStudwss
1. PeforoosaicAc (PFOA)Adc1714683,Lo O470MA
2. 126°CPerorocteicAce (*C2FOA)nealStandard, pon, te ofysisTay 2, 2003
5 Var(50) Dist
4 Methanol QMeOR),HPLC rade,Ba Ct. 4230.4
5. Ammonium Aces, Resgnt grade, LT. Bako Cat #0555.08
6 2mMArmonite Acest: isolve 0138 §Amon Aciein 500ml 0
7. Exton Sovak 10K MeOH ©
5. Stock AnsysSadarSoon SAS):Dil 509mg. mpofFROA (ccdfo mailpari)in 10 lofMOTTCoenen“3650an.
Te—Dion of SASinMOHsuingi PFOA concctrnion of 11.4,284, 45.5, 569, 16, and 227n/a.

I [Er——
D Dissolve56.8mg 0.1mgofPFOA(correctedformaterialpurity)in 10mLofMeOHComenenion23650po.

11. Spikin Stade Soins:Dion 555 MeOHresini PFOA consetaios f 56 0d68pf.
12. SocknersSandrdSlt:
Dissolve7.2wg40.1mg 1,2-di-"C-PerfluorooctanoicAcid(correctedformaterialpurity)in 10mLofMeOH.Concentration: ~720 pg/ml.

13. Int!StedScion:Addocelina edspl rio boslsDiu ofhe Sockners SandeSion aMeOHrton n+ FCPRON soniofLibel

LB)

rere
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| ClaytonWorkOver: 3070834 PerfluorooctancicAcid £3ClaytoriSrmveomoner tees| Qa
® ——=ew

‘Technique: HighPeformanceLiquid Chromatography(HPLC)coupledwithTandemMassSpectrometryerTr— sdSn: vomem————Sri —omppa trco afri we Poem, xBET ESE 8Eo SE EreEE EndEo irnSE
0 90 10 - ES-lonERT

HD 9 10 90 - Capillary Voltage(kV): 15iE [EeeEEEsai wkiat eriSem sass SEEeeEntrance(V): 0 |i :eS ———RRtorssoeBmEase
AnalyteSpecificSettings: Transition(atu) __Dwell 5) ConeVoltage(V) CollisionEnergy(eV)| cory1

|

®)
=

000315
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ClaytonWork Order: 03070834 PerfluorooetanoieAcid €yCayton

&) Sampling
| Supers(SKC 26-30-16) asecivedfom themame(SKC)
2. Caliate cachsnping pupwith egreseastiv olction device nie.
3. Dependingontheapplication, thes sr two flow tepins:

(1) Forsea ox persona motrin,sample ta flow te of 1.0Linfor upto 490mites to
chainsspl volun of 4901.(2) For fencingmonitoring,sapata flow teof 15Linfor pto 430 mines to bins
Samplevlan ofTOL:

4. Lube tho samplewith sppropeistesampleienifcton.
5. Attecompletion ofsampling,ocalacach pump with  rpreseativ collection device

fy
6 Copthecadsofcch sample.
7. Sumplsaosoredat ambient pers.
5. Achsinofcusiody form is filed otadsetwithtesamplesunderambientcodions oe

Taboratryforsnl.

D ‘SamplePreparation

Not: Samplesr extractedjstpri to snl
1. tntcachOVSsapling ob int erstesions,Placeesc scionspredisposalgistest be

Sein1:GIFFlexSeetin2: XAD.2Font orionofmedi pas fomplSection: XAD.2Backpron of media .
‘ 2. Adddm ofMethanol occtesto ndhk oe6iusan echnicalfed sake

Stat-2cycle prsecond.
3. Toneapproximately mLof schexict10 4mLamberge val by lei trough

Gelman 13mnGREP Acris. Etshon bosoredat erste eects (21060)
4 ForLOMSIMSsays anf 200. cachsemects to lassstossmplervial. Add

10WLofa 16 mL tentsander souion (13-0 °C PecthoroocanoeAc).

)

[sherri
| 000316
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"Clayton WorkOde:03070834  PerfluoraoctanoieAcid Clayton

®)
(Calibration and Quality Control

1 Cured wit origsandsover he rangeof 11.410 22 fn.fo BOA.
a) Calibrationstandardsarepreparedbytransferring200kL eachPFOAstandardsolutionto

aglassautosamplervial.Add 10 iL of a 1.4pg/mLinternalstandardsolution
(1,2-di-"C-PerfluorooctanoicAcid).

b) Analyzestandardstogetherwithsamplesandblanks.Acalibrationcurveisanalyzedattheoi don ofana ComingCarinVesa (COV)Sambnds
‘analyzed aminimumof everyten samples.AcceptancecriteriaforaCCV is+20%.

© Gentantral sod in tion ivfothshedpksaeponsocrdaeseein, vg1X hin.Toseincout (3
forthecalibrationcurvemustbe > 0.992 (R*>0.985).

2 DetezminetheExtractionEfficiency(EE)atleastoncewitheachlotofsamplers. Prepareatleast
onelevelinduplicatewithintheexpectedsampling range.Includeonemediablankperlot.

1) ct amountsaf PFOAsii snd atonote GFFportion of n OVSab.
1) Allow the tiotidyataintsemper

| ©) Capthetubeandstoreatrefrigeratedtemperatures(2to 6 °C)untilextraction.

~~ 0)Eatth PFOApk ndblk be1 eseinSleParton.Avysn
‘aliquotfromeachsamplealongwithstandards.Transfer 200uLeachextractsolutionto ala taperva,Ad 10 ofa14 gL.nm Sudasoon

I (1,2-di-°C-PerfluorooctanoicAcid).

©) Calittte to chongofPEOAondnthemetai tehort amountledThecostsfound ahof eectmebs mer aon5aoeoFFORfod
he ati the covery ofPFOAfs hei.Thsmean veyofreplicates

| oshEfoPEON
|
| ‘Measurement

1 Settheliquidchromatographandmassspectrometerconditionsinaccordancewiththosespecified
‘onpage3, orwithsuitableadjustments tooptimizechromatographyandseusitvity.

2 otthepied itofxhsndd odsel.
! 3. RecordthepeakarearesponsefactorforPFOAandIntemalStandardpeaks.The observed

‘retentiontimeis6.4 minutesforbothPFOAand "C-PFOA.

BD
I
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| Clayton WorkOrder 03070834 PerfluorooctanofeAcid "© §yClayton

® Calculations
1 Colette the response ctor(RE) ox PFOA

RE = (PFOAAwa/"CPFOAAt)
2 Detecminthe mass (3)ofFFOAcollect usin istnde inearrgresioncurveploting RF

vers POAconentaton.
9) Anyfound: ng = (sgn xEV)

Where: sgn. = cbisnedbyinterpolation of be PFOApeckRFon the calibration curve
FV = theExtactonFinal volume ul)

©) Concetatin(3)= fame Kin)IV
Where: tas = 1 movat found the maple (og ound/1000 g/g)

bo = bgamount foundinte lanksumple og ound 1000 gle)
} Vo = sirsmplevoume0)

Thisreportpreparedby: aKa
: +B.

Supervisor, MetbodValiains
LabortrySxvics

Ne)0,570SeviorVico President
Dic,Laboratory Services

| February 8, 2000

|

BD)
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$’
Clayton Group Services, Inc.

— SEs HDfp SE SS Gi
(CASNumber: ‘i ——e———

i —Ss Yee Ton wonom Yee fia Sgro: an
sige pegr——

Te DRme
‘Shipping: ‘Samplesshouldbeshippedatrefrigerated temperatures (2-6 °C)rs

D pro
 ———
te CpS——————pSo Cis8
AE AaSe Tn TLms seame
ClpnSAIS

i rt.TEA
5. Aptrd mE,Ta

| ofthelinri positionedinthecaptowardsthe sample

! STiTanal5ITN

BD 13. Disposableglasstesttube, 16 x 125mmwithcaps
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| ClaytonWork Onder: 03070534 WEENIE

Sr
Technique: HighPerformanceLiquidChromatography(HPLC)coupledwithTandemMassSpectrometry

tne ovr —t——rr
rr: tn torte me it

—————————ccm SenEEoemie mtmre
came 2c aosgl peEe Eopg EeEn Bentoerrr gtEE Ew oe’ rn Bm oe ae® RET fem

- 9 10 90 - CapillaryVoltage(kV): 1sPER EERi 83% © [EEL——imme Aee 1om femmemee Sse SailSmee= :
| |I— MassSpectrometer Method —

FE ——mR. EEEo ieTE ipetscrisis
y HQ) 05 10 10

InternalStandard ENNWN(0) 0.5 10 10
(Q)=Transitionusedforquantitation
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| ClaytonWorkOder 03070634 IEEE.

‘Sampling
1 Samplers (SKC 226.3016) re receive fromthe manufacurer(SKC).
2. Calibrate cachsamplingpup with epresntvecallciondevi ine.
3. Dependingonthe aplication, eresr two flowrtoptions:

(1For scao posers monitoring pest flow ste of 1.0 Lin fr up 1 450minutesto
obia samplevolumeof 9601.

@)Forenc lieromtoring sample at lwrte of 5 Limi for up 01440mines0bi
acmplevohameof216001.

4 Labelthe sample withsppoprisesampledenificaton.
5. Authcompletion ofsapling, <alibrte cachpumpwith  rpeescntiv collection device i

fine,
6. Captbeodsofcachsample
7. Samples aresoredat efgertedtemperatures (210 6 °C).

| 6 Achainofcustody foun filled ot sndsetwith the samplesunde eiprated conditionsto
? heLaboratory foranalysis

‘Sample Preparation

| Mote Samples areextractedjst prio alysis
|| 1 ExrcteachOVS sapling ube i re separate sections. Placeexch ection naspare
| disposablegas es ube.

SectionI: GFFFiler
| Section2. XAD-2Front portionofmdis pus fo plSection3: XAD-2Backportionofmedia

2 AdmofMethanol o cachtest tbe ndshake for 0minutes ona schaicalfedshaker
tat2cyclespeesecond.

3. Tamerspprovimtly 3.5 a.ofcach extract 0:3. mL amber gas vilb ling rough a
Gelman 13mam GE Acrdie. Extracts shouldb stored refrigerated temperate (2 1.60)

4. For LOMSIMSanaly,taste200 cachsample extrac to glassasamp vil. Add 10
Blof 14kg/m. Intermal Sadardsofoion(QUEENS

Calibration and Quality Control
1 Calibratedaily with six workingsandads ov therange of 11.41227ng. fr RL.

2) Calibrationsandards ae preparedby ansering 200 pL. cachWDsandrdsoon os
5 shes stocsmplevial Ad 10 iL.of 8 14 ug.IntelStandard solution (GEESE

; ——)

TREAT Se iene
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| Clayton Work Onder: 370036

1b) Avaya sandudstogether with samples sd banks. Acarton curves asalyzed st be
egining and cod fcach ru, sd Continuing Calbation Veriton (CCV)sda
lyeminimofevery ehspl.Adeptanceater fo CCV = 20%.

©) Genet a tral sanded escalation sve Fon he observedpeskrearesp
{actors andstandard coccatris.

2. DetnmintheExmctionEfficiency (EE) a fstonce with exch lofsales. Prepare a est
one Teelindlcwii th xpcted sampling age. Ich one mes bak prot.
5) nject iL. amounts ofQRspiking standard solution onto the GFFpertionofan OVS tube.

1) Allow thetbeosedeystmics tempers.
©) Capt be ndstore refrigerated pets (21 6 °C) nl extction.
9) Extct he PROA spiked and blink bss described ia Sample Preparation. Aslyze an
luo om eachele lon vith dads,Troe200Les extct solion 03
sssuasmplervial Add 10.of 1.4 ppm. erm Sindee slain (REE
HE.

©) Calettthe rato orth ofMEdoneoes 0 iehosel amos
spiked. Theconcatrations oud echof he resectionsmustbesummed 0 ainthe

B total amountofWEI found.

8 Theratoels he recovery of fom hemedia. The me recoveryof he pices
qual the EEforWR.

Measurement
1 ‘Settheliquid chromatograph andmassspectrometer conditionsinaccordance withthose specified

ana,o wilh suitable ajsimens oapis chomsogrphy nd seni.
2. thespecie lqot fcc sandardadspl.

3. RecordthepeakarearesponsefactorforWM andInternalStandardpeaks. Theobserved.
retention fimeis 6.4minutesforbothJRand InternalStandard.

lo
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Appendix-10 AirMonitoringDataForm

&» = Sm

 ]TE
So — a

rp = 2
PPE -RespiratorAir Supplied Full Face Air Purifying wioviacidgas/high Efficiency Particulate Filter,
Ll Ech i

Titan ool Medlin: __NettVast

[mr[ee
iil

[TT viremia TREE
[rom JRw
Cereo eaea nr

- = I
[oes [meEe So

WB) mmmmm—m——

000323



&®) EAYETEVILLEWORKSPERSONNEL ATRMONITORINGACTIVITYINFORMATIONWORKSHEET

Date: il

Employee Name:

Wark Area:

Sample Number:

Pump Number:

Time Comments
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®
Appendix - 11 Wipe Test Procedure

Materials:
» WYPALL L40 disposable wipers; Kimberly-Clark #05701, VWR #21908-000
= Cheesecloth wipes; VWR PK-200 4X4 #21910-107
* Cotton Pads; VWR PK-100 4X4 #21902-985
» Templates for Wipe Sampling 10 X 10cm paper; SKC Inc. #225-2415
= Isopropyl alcohol Omnisolv 4L 99.9%; VWR #EM-PX1834-1
* Water Omnisolv 4L; VWR #EM-WX0004-1

1 = Scintillation vials, 20 mL, disposable, glass w/polyethylene cap VWR #66020-326

Safety:

+ “The minimum PPE for this procedure s safety eyewear with sideshiclds and nitrile
gloves. All generated waste is tobedisposed in an appropriate manner.

Procedure:
1. Make 1 L of mopping solvent (MS) by mixing 500 mLofisopropyl alcohol (IPA)

‘with 500 mL of water (MILLI-Q or other water purification system water may be
D ‘substituted for EM Omnisolv water). MS is stored in a 1 L Nalgene® volumetric
9 flask.

| 2. Identifythe areatobewipe tested, Using the 10 X 10cm Templatefor Wipe
i Samplingtodefinethe 100square centimeterareatobetested.
| 3. Fill transfer pipette with MS from the 1 min. scintillation vial. Evenly driphalfof

thecontents (~0.75 mL) on a folded cheesecloth wipe and return the balanceofthe
MS to the vial. Remove the paper template and mop the test area with the wipe. Insert
‘wipe intothevial,gentlypushthe wipe tothebottom with thetransferpipette and :
close the cap tightly. Dispose of the pipette in the waste jug.

| 4. Tn order to minimize the possibilityofintroducing APFO contamination into samples,
| the following protocol should be followed:

Avoid polytetrafluoroethylene (PTFE).
Avoid aluminum foil.
Do not use self-stick memo notes.
Avoid blue ice (the samples are shipped at ambient temperature).

i Avoid pre-wrapped foods or snacks.
} ‘Wear clothingthathasbeenwashedat leastsix times.
| 5. Following sample collection, the vial are capped and place in a zip-loc bag. Seal the

zip-loc bag.
6. Complete the sample label .The completed sample label is attached to the outside of

the zip-loc bag.
7. Pack the samples in a smallboxorcooler with bubble wrap.

8
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1. SUMMARY

This report deals method of analysis for perfuorooctanic acid (PFOA) in =

serum and plasma. i" -

PFOA isextractedfrom serum andplasmabyprotein precipitation in scctonitile

~ By means. of a robotic liuid sample handler. Quantficaion of PFOA is

= -ommplshed by liquid chromatogaphs/tandem mass spectrometry (LCMSIMS)

oye using sletid escion monitoring (SRM, The chemical formula of

PFOAisgiveninsection 2oftismethod.

Thelowes limitofquaniation (LLOQ)forthis methdis 0.5ppb for PFOAin

serum and plasma.

Quantification is performed using extracted calibration sundards containing a1
intemal standard.

This method was developed using rabbit serum and rabbit plasma. The overall

percent recovery &sandarddeviationfor PFOA in rabbit serum st 05,3,und40

D Bw 05% = 8.5% (Table I). The overall percent recovery standard

BD tion for PFOA in rabbit plasma at 0.5, 3, and 40 ppb was 99% + 63%
(Table TD.

| Arepresentative calibration curvefor PFOA irabbit serum i shownnFigure 1.

ivechromatogramsfor PFOA in rabbit serum aresho inFgres 2
presenti calibrationcurve forPFOAin ratplasmaisshownin

Tignre 5. Represctaive chromatograms for PFOA in rat plasma are shown ia

| Figures 6to8.

|
|

|

000330
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2. EXPERIMENTALCOMPOUND
S

Tho structureofpefluorooctancic acid (PFOA) and the intemal standard axe .

given below.
ey ww
=

Chemical Name ~~ =  perfiuorooctancic acid

= Molesular weight = 414 :

FHAE.
.

oH
FlFLF

¥ OF FF

BC- PFOA

ms Chemical Name ~~ = perfluorooctanoic acid,[1.24i-°C)

D Molecular weight = 416

¥ Tried

|
F >on

PET
FCF FF

‘ExygenResearch
Pago 6of27
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3. CHEMICALSAND SUPPLIES

31. CHEMICALS
z “

Chemical
Grade Source” Catalog No.

“Methanol (MeOH)
HPLC EM Science JT9093-2

a
Acetonitrile (ACN)

HPLC ‘EM Science AX0145-1

‘Ammonium Acetate. ‘Reagent Sigma-Aldrich
A330

OmniSolv Water HPLC EM Science 'WX0004-1

3.2. STANDARDS

‘Standard
Tot Number Purity ‘Source

©)

peduomoctmoio sd 21002 Ed Oakwood

(PFOA)

Products’

‘perfluorooctancicaci
d, NA 9635 ‘DuPont

D
0.2:i°C)

|

|

000332
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3:3. EQUIPMENTANDSUPPLIES

Equipment ‘Supplier

Balance, analytical (display at east 00001 8) Metter .

Disposable micropipets (50-100, 100-2000)’ __ Drummond -
= (YWR)

Class A pipets and volumetric flasks various suppliers

Fypercarb drop-in guard column (4 mm) Keystone:

= (part # 844017-400) A

Stand-alone drop-in guard cartridge holder Keystone
125-mLLDPE narrow-mouth bottles Nalgene
2 mL clear HPLC vial kit VWR
‘Standard Iab equipment (graduated cylinders, various suppliers
disposable tubes cic.)
Malitprobe II Ex, Robotic liquid handling system Packard
MBP Disposable Conductive Tips (1 mL) - Packard

| (part #6000655)
Ammay protein precipitation columns, 2mL.(pert Argonaut
#120.200-T)
Tsolue array collection plate, | mL(part #121-5202) Argonaut
12x75 mm disposable culture tubes. VWR

{ P LC/MS/MSandHPLCsystems As described in

|
section 45.

| Note: Equivalent materials may be substituted for those specified in this method

| iftheycanbeshowntoproducesatisfactoryresulls.

| Notes:
| 1 Inordertoavoid contamination,theuseofdisposable labware is highly

recommended (tubes, pipet, ¢c)-
2. PIFE or PTFE lined containers or equipment, including PTFE-lined

HPLCvialsfortheHPLCautosamplermust notbeused.
3. Tt is necessarytocheckthe solvents (methanol)forthepresenceof

contaminants by LC/MS/MS before use. Certain lot numbers have been

found to be unsuitable for use.
4. Usedisposablemicropipets or pets to aliquot standard solutions to make

calibration standards and sample fortifications.
5. The hypercab cortdges should be changed when the sysiem

contaminants (elevatedbaseline) move to within 1 minute from the elution
of PFOA. :

333
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® 34. SoLuTions

() 2 mM ammonium wette solution is prepared by weighing .
0.15 gofammonium acetate and dissolving in’ L of water. -

Note: The aforementioned example is provided for guidance, alternative volumes
‘maybepreparedaslongastheratiosofthesolventtosolutearemaintained.

3.5. PREPARATIONOFSTANDARDSANDFORTIFICATION SOLUTIONS

Analytical standards are used for three purposes:
1. Calibration Standards ~These standardsarepreparedincontrolrabbit

serumorrabbitplasmaandareusedto calibrate the responseofthe
detector used in the analysis.

2. Laboratory Control Spikes — These fortifications are usually prepared at
concentrationscorresponding10theLLOQand 10xLLOQandareused

| 10 determine analytical recovery. Laboratory control spikes are prepared
| in control rabbit serumorrabbit plasma.
| 3. Matrix Spikes —Thesefortificationsareprepared by spikingintothefield

samples at known concentrations. Matrix spikes are used to evaluate the:
fm > effectofthesamplematrixonanalyticalrecovery.

| = “Theabsolutevolumesof the standardsmaybevariedbythe analystas longasthe
correct proportionsofsoluteto solvent are maintained.

3.5.1. Stocksolution
Prepare individual stock solutions of 100 pg/mL.of PFOA and *C-PFOA
by weighing out 10 mg of analytical standard (corrected for purity) and

diluteto100mLwithmethanolin a 100-mLvolumetricflask.Each stock
solution (in 125-mL LDPE bottles) is to be stored in a refrigerator at 2°C
106°Cand is stable for a maximumperiod of 1 year fromthedateof
preparation.

3.5.2. FortificationSolutions
a. Prepare afortification standardof1.0 g/m. (1000 ng/mL)for PFOA

by diluting 1.0 mL of the fortification solution described in 3.5.1 to
100mL with scetonitile in a volumetric flask.

b. Prepare a fortification standard of 1.0 pg/ml for “C-PFOA by
diluting 1.0 mLofthe"C-PFOA solution described in 3.5.1 to 100
mL with acetonitrile in a volumetric flask.

©. Preparea fortificationstandardof 0.1 pg/mL (100 ng/mL)forPFOA
by diluting 10.0 mL of the fortification solution described in 3.5.2 to
100mLwith acetonitrile in a volumetric flask.

DH d. Prepare a fortification standardof0.005 pg/mL for PFOA containing
0.01 pg/mL of *C-PFOA by diluting 5.0 mL of the PFOA solution

Exygen Research 000334 Page9or27



&) describedin 3.5.2. and 0.1mLofthe "C-PFOAsolution describedin
3:52 to 100 mL with acetonitrile in a volumetric flask.

©. Prepare a fortification standardof 0.002 pg/mL for PFOA containing
0.001 pg/mLof “C-PFOA by diluting 20 mLofthe PFOAsolution .

describedin3.5.2. and 0.1mLofthe ’C-PFOA solution describedin "7

35.2. to 100 mL with acetonitrile in 2 volumetric flask.
£. Prepare afortification standardof0.001 pg/mL. for PFOA containing

0.001 pg/mL of *C-PFOA by diluting 1.0 mL of the. PFOA solution

oY described in 3.5.2.c and 0.1 mL of the "C-PFOA solution described in

3.52. to 100 mL with acetonitrile in a volumetric flask.
Prepare a fortification standardof0.0005 pg/mL. for PFOA containing
0.001 pg/mL of “C-PFOA by diluting 0.5 mL of the PFOA solution

described in 3.5.2.¢ and 0.1mLof the "C-PFOA solution described in
352)to100mLwithacetonitrilein avolumetricflask.

h. Prepare a fortification standardof 0.0001 pg/mL for PFOA containing
0.001 pg/mL of *C-PFOA by diluting 0.1mLof the PFOA solution

described in 3.5.2.c and 0.1 mL of the *C-PFOA solution described in
3:52) to 100 mL with acetonitile in a volumetric flask.

i’ Prepare a fortification standard of 0.00005 pg/ml. for PFOA
containing 0.001 pg/mL of C-PFOA by diluting 0.05 mL of the
PFOA solution described in 3.5.2. and 0.1 mL of the "C-PFOA

a . solution described in 3.52 to 100 mL with scetonitile in a

» volumetric flask.
j. Prepare a fortification standard of 0.001 pg/mL of 3CPFOA by

diluting 0.1mLofthe '*C-PFOA solution described in 3.5.2 to 100
‘mL with acetonitrile in a volumetric flask.

Store all fortification standard solutions in a refrigerator (in 125-mL LDPE
ottles)at 2°Cto 6°Cfor a maximumperiodof 1yearfromthedateof
preparation,aftrwhichtimeitis necessary to makenewstandardsusing

| the stock solution.

|

|

|
600335
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353. CalibrationStandards

“The calibration standards aro processed through the extraction procedure,
nical 0 the samples. The foriicaion of the standards before _
extraction doneaccordingtothe following tbl: osAB
Con Of Fortification Volume of Conc. of
Mixed Volume (i) _Conwol tracted

= Fortification Sample (mL) Calibration
Solution Standard

005 En 005 0s
01 500 005 1
0s 500 005 5
10 500 005 10
20 50 005 2
50 50 005 50

4. METHOD

D 4.1. FrowDuscRAM
| Theflow diagram ofthemethodis given below, followedby adetsled

descriptionofcach scp.
‘MethodFlowDiagram

Measure0.05mLofsample (using disposable micropipete)
into proein precipitation column

4
+

tein piptaionncn ingMolto

1
LC/MS/MS analysis

| 42. SAMPLEPROCESING

| No sample processing isneededfor serum or plasma samples. However, frozen
Samples must be allowed to completely thaw, un-ided, at 700m temperate.
Samples stored refrigerated should aso be. allowed to equilibrate to room
temperature. All samples must be thoroughly mixed before being sampled for

® extraction.

! 000336
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43. SAMPLEPREPARATION

: + Bach bachof samples analyzed (ypiclly 35 or1es9 Fw include atleast one

Etsrlosoban), ane mai conic method blank), 0 +_

reagent Co iid a1 Jwowa concerns 10 vty procedural

Tecovery forthe batch
--.

beample ecbatch should bo cxtted in up UERC

A ie exacied should bo sepasly rife LETown

= Ae re nd camied tough the proce 0 vel recovery.

ti sikmaybo prfomeda h sponsor's ebest

44. ExTRACTION

+ Configurethe Muliprob deck withthe folowing iDWer:

1. 1000 L disposable 95

| 212375mmtest berack

| 2 wihpon recipation columns ad 1 mL colecion rf

|
(plug any unused holes in the: SPE manifold)

|
4.Tip chute ithdisposal bag:

| Le ofsampl io i appropri roteBEE)column.

ome ¢Placeatleast 1 mielecontaining hesppropriaeconcent
ration of

® Beeandneal sumdard nto 8disposable 12 x75mmtes ube.

| a liprobe’s conol software, Winprep, eis rOB=that

|
8fos the following step a300:

|
1. Get clean pipete p(s).
LO ive 1275mmts bet)snd asic a a D8

|
res by 500ulof ACN solution followed by  ransBore airplug.

| leby einpcipiationcolumn) theSPE merle

|
and dispense the ACN solution.

}
4.0tothe tipchute and dropthet(S)-

.

beniprbo procedure segs 1-4 unl ACN sunshavebeen

Ree mall required protin precipitation columns.
mani vacuum system in 1010 20secon 7Suntil

Aionhas been drawn hough ho protein precio,column

only 1010 13 eyes). Note:Adional vacuum 0s be initiated

acum ode of heWinpre mathod ndsling 1

vacuum step “Preview.”
ehoanaosamplecvis ith pipet fo aly:

45. QUANTITATION
.

45.1, LCMSMS System and Operating Conditions

® Instrument: "PE SCIEXAPI4000 Biomolecular Mass Anilyaet

J
Baek mao lon Spray Liquid Introduction Jtefice

Computer: Dell OptiPlex GX 110
000337
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Software: PESciex Analyst 12

‘HPLCEquipment: HewlettPackard(HP) Series 1100 ,

‘Quatpump GI311A a -

Vacuum DegasserGI3224 =
Autoinjector GI313A
Column Compartment GI316A

= Noe:Two 4 x10mm hyperatddopinguardcariidge (Keyan,pet §

Sete 7.400)are attached in-lineaferthopurgevaiveand
before thesimple

io pontto rapanyTsduecontaminants hat maybeinthe mobilephise

andlorHPLC system.
HPLCColumn: GenesisCp GonesChromtogeaphy), 2-1 mmx S0mm,4

| ColumnTemperature: 30° C
Injection Volume: 5 HL

MobilePhase (A): 2mMAmmoniumAcetate in Water
‘Mobile Phase (B): Methanol

Tine 2A %B Flow.

Jeng
(mLimin)

D 00 “© © 03

z 3 © @ 03
3s 0 100 03

37 0 100 03
7 0 100 05
5 © © 03
5 0 @ 05

95 “© © 03
2 © © 03

Itmaybenecessary to adjusttheHPLCgradientinoder ooptinize insiurient

performance.

| Ionsmonitored:

i
. Approximate

i
anstion Mi

PFOA Negative 413-5369 28 min.

BCPFOA Negative 415-5370 2.8 min.

|
! The retention tes may vary, on a day-to-day basis, depending on the column,

eTwopilephase,cc. Driftin reentiontimesisacceptable within a

omdiyial rm, 2 long as the iif continues though the entire analysis and the

Standardsare interspersed throughoutthe analytical run.

BD) Note:Analternative LC/MS/MSsystemmaybeusedonce,demonstzated
tobe

equivalent.
-

400338
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® 452. Tune File Parameters
“The massspecrometeistnedfor each analytebyinfusinga- 1pg/mL. standard

SolutionofPFOA (at 10 iLmin, usinganinfusion pump) via2“T" nfo a stream

oe ohase containing 60% methanol and 40%2mM ammonium acetate in ~:

eto at 0.3 mL/min flow rate, The analyte is initially sunedfor the parent ion
entaned fortheproduct fon. Oncetheinstromenstuned, theoptimized

parametersar saved s atnefile. This tun file isthenusedduring routine

” analysis.

45.3. Calibration Procedures
o Jojectthe same.aliquot (5 KL)ofeachcalivration standardinothe

LOMSIMS.

b. Use linearstandard curvesfor quantitation. Linearstndardcurves are

Semerstodfo achanalytebylinearregression using Ux weightingofthe ratio

| tive. peak sroafmemal standard peak area versus the satio of the
 emtenton of analytelconcentration of intemal standard using Analyst 1.2
Cor aauivalen) software system. _ Any calibration standard found to be a
OOisacaloutlierby using the appropriate outlier test (e.g, Fuge Outlier Tes?)

| nay be excluded from the calibration curve. However, th otal number of

~~ brationstandardsthat couldbe excluded mustnotexceed20%ofthe total

s er at standards injected and at least one calibration standard at the

| LLOQ must be retained.

¢. The comelation coeficient (R) for calibration curves generated must be

209925 (R? 20985). IF calibration results fall outside these limits, then

Zporoptsle steps must be taken to adjust instrument operation, and the
dardsortherelevantstofsamplesshouldbe reanalyzed.

4.5.4. SampleAnalysis
| a Injectthesame aliquot (5 uL)ofeachstandard, sumple, recovery,contro, ic

| ino the LCIMS/MS system.

b. Standards corresponding to at least five ormore concentration levels must be
included in an analytical set.

c. An entire set of calibration standards shouldboinjected at the beginning of2
A followed by calibration standards interspersed every 5-10 samples (10
‘Secountfor asecondsetofstandards). Asanaltemative,anentire sctof
Selibrationstandardsmaybe includedatthebeginningandattheendof a
Sample set. In either case, calibration standards must be the first nd last
injection in a sample sel

BD 4. The concentration of cach sample/fortification/control is determined from the
onda curve, based on the peak area of cach analyte, The standard
Tesponses should bracket zesponses ofthe residue found in each sample se.

Boygen Research Page 14of27
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If necessary, dilute the samples in 50:50 methanol: water containing 1 ng/mL.
of PC-PROA to givea responsewithinthestandardcurverange

e. Fortification recoveries felling within 85 to 115% (80 to 120% for levels at ~~
theLLOQ)areconsidered acceptable. —

f. Extracted samplesmustbestoredrefrigerated between 2°Cto 6°C until
5 analysis. .

& Samples in which no peaks are detected (i.. signal : noise ratio < 3:1) at the
corresponding analyte retention times will be reported as ND (not detected).
‘Samples in which peaks are detected at the corresponding analyte retention
times but are less than the lowest concentration of the calibration standards

(0.5 ppb whereLLOQ = 0.5 ppb)willbe reportedas < 0.5 ppb.

46. ACCEPTANCE CRITERIA
The following criteria must be met to ensure the presence of PFOA and C-

PFOA:

1. Thechromatogramsmustshowthe following peaks:
Jip PFOA: adaghter ionat369amufrom aparentof 413amu

3 13C.PFOA: a daughter ionat 370 amufromaparentof415 amu

2. Any analgte present in method blanks must be at least 3-old lower than
the LLOQ. Any analyte present in the reagent blank must be at least 5-
foldlower thantheLLOQ.

3. Recoveriesoflabcontrol spikes and matrix spikesmustbebetween85-
115% (80-120% for levels at the LLOQ) of their known values. Any
method fortification (lab control spike) falling outside the acceptable
limits warrants te-extractionoftheentireanalytical set. Any matrix spike
outside the acceptable range should be cvalusted by the analyst to
determineifre-extraction is warranted.

4. Anycalibration standardfoundtobe astatistical outlierbyusing an
appropriate outlier test, may be excluded from the curve. However, the
total number of calibration standards that could be excluded must not

exceed20%ofthe total numberof standardsinjected andat least one
calibration standarda theLLOQmustberetained. :

5. ‘The correlation coefficient (R) for calibration curves generated must be
20.9925 (R?20.985). Ifcalibration results fall outside these limits, then

D appropriate steps must be taken to adjust instrument operation, and the
: standardsor therelevantsetof samplesshouldbereanalyzed.

| 000340
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® ) 4.7.PERFORMANCE CRITERIA

‘The following two criteria must be performed ss 2system suitability test, before
thecommencement of analysis, when using an instrumentation set-uptha has not
been usedforthismethod. . k

Run a standard solution on LC/MS/MS corresponding to the estimated LLOQ
~ and obtain asignal-to-noiseratioofatleast91,comparedtoareagentblank. If
= this criterion. cannot be met, optimize and change instrument. operating

parameters.
cr

Run a set ofstandardsoffiveormoreconcentration levels, spanningarange
startingatorbelow theLLOQup to the highestconcentrationleveltobe included
in the analysis. Generate a calibration curve for the analyte and obiain a linear
regression with a coefficient of determination (R?) of at least 0.985. Once this
criterion ismet, samples maybeanalyzed withstandards interspersed.

48. TOMEREQUIREDTORANALYSIS
Asetof35samples (1 reagentcontrol, 1matrixcontrol, 1laboratoryspike, 2

me + laboratory control spikes, and 30 samples) can be taken through the extraction
D procedureinapproximately 2hours byoneperson. ‘TheLC/MS/MSanalysis

(standards and 35 samples)wiltakeapproximately9hours.

5. CALCULATIONS

| a. Use Bquation 1 to calculatetheamountofanalyte found (in ng/mL,basedon
| peakarea)usingthestandard curve(linearregression parameters)generated
| bytheMass Lynx software program.

| Equation1:
| ‘Analytefound (ppb) =(AnalytePenk area peakaca).-Intercept)xISconc. (ppt)

| .
| b. For samples fortified with known amounts of analyte prior to extraction, use
| Equation 2 to calculatethepercent recovery.

Equation2.
| Recovery (%)= .

Analytefound(ppb)=avg. Analvefound in the correspondingsample.(ppb) x 100%
‘AmountAnalyteadded (ppb)

000341
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6. SAFETY

oeayshod ad fe til ity dam hs or 4 OS

agents ‘before performing this method: Use universal precautions when +-_

rm
Ee ndog writ fe bo

«

laboratory coats, safety glasses, ‘and gloves. Use ‘blood-bome pathogen‘handling

precautionswhen handing serum and plasma.

|

:
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®) Table L. Recovery ofPFOAfrom FortificationsInRabbit Serum

‘SummaryofPOA Recoveries for 0.5 ppb Fortification in Rabbit Serum -

Bogen Spousor  Batacion Analysis Fort Level Recovery
D » Date Due ot)

TERT TAPE Om oni 03 5
I. GOOS0SFot2  LotSSHSAN) 05203 052303 03 os

= CA0M0RFt3 LotooHBAN) 0502/03 050303 0 1
Res LeRRR ———maes ©

‘STANDARDDEVIATION: 51
‘RELATIVESTANDARDDEVIATION: 51

‘Summaryof PFOA Recoveries for 3 ppb Fortification inRabbitSerum

Bogen Spoor Eimcion  Awmlyis Fort Level %Recovery
» » Dac Due on

TERA ToOE00 Gs Gs 3 To
DOR Fort 5 LotoSHBAGO 0S 0S2303 3 1

0808Fort 6 Lot99HIA00 05/2203 052303 3 107

|e psRare mB———wmuee
6

D STANDARDDEVIATION: 32
‘RELATIVESTANDARDDEVIATION: 30

‘SummaryofPFOARecoveriesfor40ppbFortificationinRabbitSerum

Exygen Spoor Bimcton Awmlysis Fort Level Recovery
» D Date Date ps

RTT TAM oe Ga 4 wo
O00NSFor8 LotoSHBO0 057203 052303 “© su

O00RO8Foto LotoSHMOD OSS 05303 “© %

| ey waa ®

| STANDARDDEVIATION: 05
| ‘RELATIVESTANDARDDEVIATION: 05

| OVERALL AVERAGE: 5
| OVERALL STANDARD DEVIATION: 85

OVERALLRELATIVESTANDARDDEVIATION: 8
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Table IL. Recovery of PFOA from Fortifications In Rabbit Plasma

‘SummaryofPFOA Recoveries for 0.5 ppbFortification inRabbitPlasma -

Baygen Spoor Biction  Ambeis Fort Level %Recovery
D Dw Du i
TTB

- Coracs | Ladin Gms GEM 05 100
- 0300922Fort. 3 Lot40K7400 05/22/03 05/23/03 05 - 100

mid mas mW
STANDARDDEVIATION: os

RELATIVESTANDARDDEVIATION: ow

SummaryofPFOA Recoveriesfor 3 ppbFortificationinRabbitPlasma

By Spoor xcion Ass FontLew! Recovery
D Br Chee Dw Gm
TT TOG Gms oa 3 Tor
Copptas Ladin om oR 3 106
Cooprons Lwin ows ony 3 10s

~D mind JaSEs
3

STANDARDDEVIATION: 10

RELATIVESTANDARDDEVIATION: a

‘SummaryofPFOARecoveriesfor40ppb FortificationinRabbit Plasma

{ Be Spm Bumcion Aus Fo Lowel Recovery
iy BD Due Dw

J JE Sa
Er a
Capraro Ladi osm enum io »
Domes a0SEES emSTANDARDDEVIATION: 6

RELATIVESTANDARDDEVIATION: os
OVERALL AVERAGE: »

OVERALLSTANDARDDEVIATION: a
| OVERALLRELATIVESTANDARDDEVIATION: a

|
.

|

®
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®) Figure1. CalibrationcurveforPFOAinControlRabbitSerum
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Figure2. Representative Chromatogramofa ControlRabbitSerum

‘Sample for PFOA with ~ 1 ng/mL of BC.PFOA
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Figure 3. Representative Chromatogram of a 0.5 ppb Standard for

PHOA in Control Rabbit Serum with ~1 ‘ng/mL of “C-PFOA
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Figure 4. Representative Chromatogrart, of Control Rabbit Serum

Fortified at 0.5 ppb withPFOAandwith ~ 1 ng/mLof BC-

PFOA
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Figure 5. Calibration curve for PFOA in Control Rabbit Plasma
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)
® Figure 6.Representative Chromatogram

of a Control Rabbit Plasma

Sample for PFOA with 1 ng/mL ofBC.PFOA
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®) ;

Figure. Representative Chromatogramofa0.5 ppb Standard for
PFOA in Control Rabbit Plasma with + 1 ng/mL of Be.
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Figure 8. Representative Chromatogram of Control Rabbit Plasma
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December 4,2003

Mary A. Kaiser, PRD.
Research Fellow
Corporate Center for Analytical Services
‘Dupont Central Research & Development
DUPONT
Experimental Station
P.O. Box 80302

: Wilmington, DE 19880-0302
| Clayton WorkOrder No. 03010080

Giayton Popasal No. G3DETLABO1SREV

Dear Dr. Kaiser:

| Weare please to provid the followingDraftsport onth sumpling ndsmlyicalmethodconditions

Jom Iolomed or th mtbodvalidation forGUESSES.Tiraf report sbased on oe

D proposaldated ly 15,2003

The sampling prsoeers may change as we progress with he method validation. Not all of the
parameters oun in this reort have been uly validated

1yo have any questions, please call mst 24) 344-1770.

Sincerely,

|
| Kem Chamon
| Program Manager Special Projects
| Laboratory Services

| xc
Enclosure
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Clayton Group Services, Inc.

Eprom ClaytonWork OrerNo:_a3tnogss
Molecular Weight: Draft ReportDate: December4,2003
CAS Number: ——

ositk: Noro PopesNOSE None Apperncs; Whi Powder
prt Sie
AE: 036pmb MingPoin: _ sm
i——

Sampling and Storage

Staple: Oba VerseSample SKCCot No2263016
Stage: Tobe determined

| © ‘Shipping: Samplesshouldbeshippeda refrigerated tempecatures

| Sample Sabi: Tobedetermined

Equipment

L. SKCOSHAVest Samper(OVS)Ca No. 226 30-16
2. HPLC System:LCpupithstmtgait onl, osamplrapoaa UVbracedeer
6. Mass Spctometr: Tripleqatrpol mssero 2 100amamseng iam,APL niceVik Elcresreypo,egaiv ndpie ation deapy,andGu scioahetionSar1 grretmearent -

6. 6mumber hssvi wih re cap ndTeleor
5 4 amberhss i with cecap andTeonbberne

| 10. Water on recovery hsstompvil withTellmer
LD 12. Synge: 10,25,50.8 10041

’ : 13. Disposableglasstesttube, 16 x 125mm withcaps

Te ee
| 000354



© ) Clayton Work Order: 03070834 PerfluorooctanoicAcid

emmmmasmtemsrememoem eee

eersteeraserpaomelee
Measurement

eee empresas
Technique: HighPerformanceLiquid Chromatography (HPLC) coupled withTandem MassSpectrometry

Detectors: TripleQuadpol MaseSectontr(imsQuatreLC, civalen)
Eximcton: mLofextraction solvent for60 mints

PLE Coins iSpeeroler Conditions
Colum: Agilent Rypes ODS, 2.1 x 100m, im

fritid {onizaionMa:ctrNegsive

Column Teng: 30°C NebulaeGas (UB: 96
Fiat 03mite DescvaionGs(Le):60

Inetion Volume: Sl. SecDkTempe(C120
TonTomes 14 mies DetvsionTempers C350
Reenion Tine: 6mines ColonGa rears(many 163

Miler 60
- Mobi Pus GradientD HS Wa am

| TO 6 Eton
Sono ow Sones Stings
9 10 2 - Capillary Voltage(kV): 15

© ow nC Extctor (V: i
Wow ow RFLe 1): os
A= moni Ace iCMaReon 14
Bano! NGS lmBoryO05NSLMG Reson: 15

Waveleogh UV): NotAppice M2 omBory(Vy: is
Eanes(V: v
Baty o

MSFuncon: MallReston Moriig(MID) ESP-
{terChannel Delay forMRD (0.1
‘Span Dalton: 0.5
Shrtoon End tine: 14min
‘Amlyte SpecificSettings:‘ponama Dl Cone ola 0. Calsn Eos(41)
= To-3605@ 03 pi I
IntraSond WD 149-3659) 05 1 i
@Trani ed orqt

BE
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©) coeveromeomm  reluormaicadd
ee

Sampling
Sample (SKC 2263010 me sivdfmtemac (KO.

2 Cate ch pling pap vith rset lion doris oe.

5 Depminonte pplcsion,brew low i pons:
(1 Forno penmorn,ample fwtoL0iin0 0400mits0
oi le ligof96

oy aie a fo to 1 ino 10440 mits 0 i
eveAL

4 Labbe ple withpop pledesifcsion
5 nubeconminionfmpl cbr xhpupvith eprseniecolton evi

[Ss
PRS—
7. Samplessesd fg pes.

D © Achinofcuttyfos led tdsen wilh he sample de gedcondos 0
[ Tabooamis

SamplePreparation
Nets empl ecco nis.Semper bleor XdostX pers

1 Exit achOVSsapling bontepct ection. ls ihsection 345
Gopalga heSo,GR er

Sim3:XAD. Fontpion mdsph fom
SmSAD ckpremofmi

2 Add mafiotto ch stn nd sake foc 0 ies on chic ok
+ mespit mlof chext.lamerhsilby Brio gh

To Aci. ranshou soredeign.
4 FrLOMSMSmi tr20 xhspectta spp il.Ad10

iniio

Calibration and Quality Control

| 1. Calibratedailywithsxworkingstandardsove therangeof 11.4t0 227 ng/mL.for WRENS.

0 Calibrationstandardsarepreparedbytransferring200pLeachJl standardsolution to 3

glassautosamplervial. Add 10 uL ofa 1.4 pg/ml. InternalStandardsolution(EEE

I——.

©rr peeaser——pp———pep| iT = re
000356



@ Clin Work Onder: 3070834 Perfuoroactanofe Acid

1) Ary tnd geeith ple and basks. Acalibrationcirveayeat he
egiuinaden of cachri, ndContig Craton Verification (CCV)sda

eedmimoveryen plsAfpan sf COV 4. 20.
© Generatenitratesclonsve om he observedpeak rshespose:
corsostandcnr.

2. DetminethBxcton ffi (EE) at sta with cht fsnl. Prepare t st
oe vt Spel iin he xpd ping rong.oldeoo edabarkpero
3) Inject iLamountsofJ spikingstandardsolutionontotheGFFportionofanOVS tube.

1) Allow tho tbeto idoatamitrps,
© Cupthe be dsr t efgrated imps nlxcion.
d) Extractthe N-spikedandblanktubesasdescribedinSamplePreparation. Analyze an

doroc le on wilsod. Ta00 eachenact sons
passautosamplervial. Add10kL of 2 1.4 ug/ml.InternalStandardsolution GREENE
———

|
| ©) Calculatetheratiofortheng ofJMRfoundonthemedia pike tothetheoreticalamount

bed.Th coacenrtions fan in ech of rs ection ot be mame cane
rE alaoutof on.
| Therm flocshere of WRfom heme.The mes sve of eels
| CavshEfor

‘Measurement

1. Sette chromatographad sspttconditions sconcewith hose specifi
apoge 3,o il sible asm ptechomogaphyadey.

| 2 intospecieallotof exchsada and sample
3. Record he esr sponse cto fo MARand oer Sanda pss.Theobservedion ihe 14isooh end ote Sanh.
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