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Document Processing Center (Mail Code 7407M) o T

Room 6428

Attention: TSCA 8(e) Coordinator o , -

Office of Pollution Prevention and Toxics lb & H? - % 0 ,'7> 7

U.S. Environmental Protection Agency @

1201 Constitution Avenue, N. W. ONtain

Washington, D. C. 20460 N NO cp;

Re: TSCA Section 8(e) Supplemental Noiice: Sulfonate-based and Carboxylic-based
Fluorochemicals, Docket Nosl SEH(O-1180-3 'El_;}|8EHQ-03 81-0394: SEHQ-0598-373

Dear Sir:

3M is submitting this notice to supplement its previous submissions on sulfonyl and carboxylic-based
fluorochemicals.

3M has recently received the enclosed analytical report which presents data from 36 lots of
commercially available normal pooled human serum that werepurchased by the 3M Environmental
Laboratory and subsequently screened for endogenous fluorochemicals. Each sample was analyzed
using a protein precipitation technique and screened for sixteen different fluorochemicals, including
perfluorooctane sulfonate (PFOS) (CsF,SO5) and perfluorooctanoic acid (PFOA) {C;F,sCOOH),
using liquid chromatography/tandem mass spectrometry (LC/MS/MS). Much of the data presented in
the report was derived from extrapolated curves and should be considered as screening quality data
only and not necessarily representative of the general population levels. Not all of the detected
chemicals are or were produced by 3M. In addition, the levels of fluorochemicals reported are
generally corroborative of previously reported values and/or do not represent “substantial risk”
information

If you have any questions, please do not hesitate to contact Dale L. Bacon at (651) 778-4736.

Sincerely,

b5y
iy

~SEF
Hahre CRL

Katherine D. Reed, PhD

StaffVice President e e e e e e e e e e, s et et e

Environmental Technology and Safety Services
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

3M Environmental Laboratory

Analytzcal Report

| Pro;ect Number‘ E05-0120

The foHowiog analy‘ueal repott pr"eseots data from cominercially available'norroal
pooled human serum that were purchased by the 3M Environmental Laboratory and
subsequenﬂy screened for endogenous ﬂuorochemlcals

Thirty-six separate lots of pooled normal human serum were extracted usmg a
protem precipitation technique and screened for sixteen different fluorochemicals
using liquid chromatography/tandem mass spectrometry (LC/MS/MS). Serum

- samples were received from various suppliers between 9/9/04 and 12/2/04. Samples
were analyzed between 02/03/05 and 02/09/05. o

This range-finding study was designed to prowde lower limits of quantltat:lon :
(LLOQs) of approximately 100 - 300 ppt. Upon review of the data, it was dlSCOVCI‘ed
that many of the target analytes Were present at concentranons much lower than the
100 - 300 ppt target level. ~Asan interim solutlon and until a more definitive study
can be completed signal to noise ratlos were evaluated and a himit of detectlon
(LOD) was defined for each a:nalyte Asa result, calibration curves were .

: extrapolated between the LLOQ and the newly defined LOD, allowing screening

 quality data to be determined for some analytes as low as 19.9 ppt. Therefore, it
must be emphasized that muchof the-data presented in this report was derived from
extrapolated curves and should be considered as screemng quality data only.

Sample results are summanzed in Table 1. The average values reported represent
samples in which there was detectable analyte Sample values that were less than the
limit of detection were not included in the average value calculatlons Please refer to
Section 5 for md1v1dual sample results
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 1. Summary of Perflucrinated Acid Results

333 | 284 NR® | 0 . 25 10623 | <LOD
IR | 0.954 | 459 | 109 | NR® | 0.660 | <LOD

Median 333 | 25

 High | 708 | 3.56 | NR" [71.02 | 230 | 263 | NR* '| 0842 | <LOD }
- Low _ 0.507 | 245 " 0.888 | 0477 | 0.337 { NR* | 0.312 | <LOD

Standard Deviation 2.17 |-0.627 4. NR’: ] 0.0933 3;64': 750;5'('13 NR? | 0.208 | ND'
Number of Samples with, i b e Cadian UL
_ Detectable Analyte | 20/36 3/36 9/36 _2/36 35/36 ‘ 34/36 0/36’ ;:‘6/36 0/36
= Not Detected. This analyte was not detected in any of the samples

NR2 - Not Reported. This analyte was-detécted in one of the 36 samples but appears to be 2 contaminant or
T A anomaly,“ﬂlc samplewill be: reanalyzcd sand the results:will B& rcported in:the dcﬁmtnvcfstudy

Table 2. Summary. of OtherPerﬂuormated and nghly Fluorinated Analyte Results

| W I <LOD [0.0778|0.0348| 327 | 163 | <LOD. |
Median - =~ .l <LOD: {0,0401/0.0339} 327 | 169 | <LOD }-0.0819
o High .© - . |<lOD.f 0.199 |0.0706] 580 | -32.8 | <LOD | 10.155
« Low .~ " | <LOD|:0.0311]0.0210( 0780 | 2.71 | <LOD'“| 0.0480
_ Standard Deviation - ND‘ -:o.031-2:' 00122 1.52 6.71 |- ND':|"0.0257
Fraction of Samples with * f7’f L EEPVREE L
Detectable Aza'ym 0/36 4/36 23/36 36/36 36/36 | 9’36 36/36

ND' = Not Detected.” This aﬁalyte was not: dcﬁected in any of the samples

Peaks were observed n the chromatograms correspondmg to linear and branched
isomers for PFOS and PFOA. ‘Relative branched and linear isomer ratlos were
determined. for both analytes and are presented below (the human serum value
represents an average of % branched isomers for all of the human serum samples that
contained detectable levels of each analyte). "The % branched isomer résults for
~ individual samples are presented in Table 12. In addition, well-characterized lots of
Lo PFOS (Lot 171) and PFOA (Lot 332) were analyzed together as a matrix spike
- (QC050203-004) in rabbit serum. Data from that analysis was evaluated for
~ _branched and linear isomer distribution and agrees well thh prevmusly obtained
NMR data. , :
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.EO5-0120

Table 3. Summary of PFOA and PFOS Isomer Ratios

' Human Serum, average . " | = 6%
Matrix Spike (QC050203-004) T 23%
_ TCR-123 (39030-030) PFOA . 229
Lot 332 (NMR characterized value) - S
“ TCR-696 PFOS

39%
32% .

A

31%

Lot 171 (NMR characteﬁzed value)

Heptafluorobutyric Acid PFBA(C4 Acid) | Ald_‘ri;h TCR-757 99.2% 0.995
Nonafluoropentanoic acid -~ | NFPA (CS Acid) |- -~ Aldich | TCR:333 (00017-045) | 96.5% 0.996
Perfluorohexanoicacid | PFHA (C6 Acid) |  Oskwood Products |~ TCR-673 " | 977% | - 0997
Tridecafluoroheptanoic acid |- TDHA (C7 Acid) - Aldrich - _ “TCR-267 oy 98.2% 0.997
Perfluorooctanoicacid | PFOA(CBAcid) | 3M | TCR-123(99030-030) | 95.0% | ~ 0.958
Heptadecaftuorononanoic acid C9 Acid . Oakwood Pro’dvuct:s,l TCR-618: : - :.,98._0% -} 0.998
Nonadecafluorodecanoic acid Cl0Acid - | Oakwood Products TCR-36 |’ 98.01% 0.998
Perfluoroundecanoicacid | CllAcid . | Oakwood Products TCR-619 . | 964% | 0998
Perfluorododecancicacid | Cl2 Acid Oclowood Products |  TCR-37(SDO3T) .| 99.65% | - 0.998
Perfluorobutanesulfonarmide . FBSA CaM TCR-314 (900'17-02‘63 ‘unknown 0.997
Perfluorooctanesulfonzmide | FOSA T 3M "TCR-280 (99131-038) | 98.94% 0.997
Perfluorobutane sulfonate PFBS M TCR-282 (99131-040) | 97.3% 0.885
Perfluorohexane sulfonate PFHS M TCR-83 (SE036) 98.6% 0.911
Perfluorooctane sulfonate PFOS M TCR-696 86.4% 0.927
e muiioiﬁnii&ﬁc acid THPFOS SynQuestLabs | TCR-343 (00017-055) | 93.5% 0.998
B edif’i’o}if;af‘ii’sﬁ;nate THPFDS Pace/3M TCR-627 94.7% 0.998
P el‘:;‘t‘:;f’;ﬁ;‘}gﬁigd 3C FROA Perkin Elmer TCR-744 >97% 0.998
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.EO5-0120

The samples for this study were prepared as follows:

1. The serum samples were allowed to thaw and warm to room temperature

2. One milliliter of serum (or water in the case-of method blanks) was added to a
15 mL screw-capped polypropylene centnfuge tube '

‘3. Matrix spikes and method blanks were prepared by splkmg the serum (or

- “water) with the analytesj f interest:: In’ addmon, o PFOA was added as a

. -, surrogate to all serum sample ‘__,"cahbratlon standards, matrix blanks, and -
method blanks at a concentration of 3.01 ng/mL to evaluate extraction
method performance i v . . . .

4, Two mﬂhhters of acetomtnle were added to the serum and the centnfuge
tubes were capped and vortex mixed, allowmg the serum protems to

‘ precrpltate : ‘ o
5. The tubes were centnfuged at a _pro)éirnately'3000 rcf for 20 mi_nutes to p'ellet.
the pre01p1taw : : Lk - o f IR

6. After removal from:t
' ,autowal for analysrs

€ centnfuge ‘the supematant was transferred toan

. Quantlﬁcanon was accornphshed by lugh performance 11qu1d chromatography
tandem mass spectrometry. The following parameters were used: :

qumd Chromatograph Hewlett—Packard® Senes 1100 qumd Chromatograph
system =
Analyucal column Keystone BetasﬂTM C]g 2x100mm, Spm parncle size..
Columr témperature:: 30°C -
Stop Time: 20.0 minutes:
Flow rate: 300 pL/min =~ =~
Injection volume: 5. uL.-
- Mobile phase components:”
Solvent A: 2.0 mM ammommn acetate in ASTM Type I water
- Solvent B: HPLC Grade Methanol T

Solvent Gradlent

. I_i._q-‘_e ,.!_%,_é.
000 - 20%
1.00 20%

1450 90%

. 15500 90%
- 16.50 " 20%
20.00 20%
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

‘Mass Spectrometer MDX Sciex® API 4000. Q Trap Mass Spectrometer Detector
Software: Analyst™ Version 1.4

Tonization Mode: Electrospray Negative

Temperature: 450 °C

GS1:35

GS2: 45

Entrance Potential: 10

Analys1s Type: Mulhple Reaction Momtonng (MRM)

Table 5. Acquisition Parameters

PFBA (C; acid). 213.0 o 1689 ¢

NFPACs Acid 2629 | o 2190 - L

PFHA (Cg acid) . 3130 ... 2687,1188 | = 45

TDHA (C; Acid) 362.9 318.7,16858,1189 -35

PFOA (Cs Acid) 4130 .- 368.9,219.0,168.0 -40
Co Acid 4630 . | . 418.7,2689,2188 -50
Cyo Acid ] 5129 - |  46588,218.8,6269.1" - -100.
CiAcid '563.0 518.7,268.9,218.8 45
Cy2.Acid 6130 | 5687 168.9,3187 50
FBSA 2979 | 780 - .55
FOSA 4979 - 778 90
PFBS 2089 1 .. 989,799 . £5
PFHS 3989 - '98.9,80.0 -95
PFOS 4989 . | . '800,99.2,1300 | - -80
THPFOS 426.9 " 4068,808 - 70
THPFDS 526.9 ... 5067,840 .| . . 70

PFOA[1.2-°C] 4149 1 3698 - . 40

When multiple transitions were monitored, the total jon current (TIC) was used to
quantify each analyte thereby providing greater sensitivity than individual Q3 ion
measurements. T _

4.1 Calibration B
.4.1.1  Calibration Curve _ S o : .
An extracted calibration curve was formed by spiking rabbit serum at prescribed
levels and extracting the curve in the same manner as the samples. Stock solutions
were individually prepared from neat fluorochemicals and diluted in methanol
(except PFBA, which was prepared in Milli-Q water to prevent esterification from

occurring). Samples were quantified versus an 8-point extracted calibration curve.
The regression analysis was performed using a quadratic curve fit weighted 1/x.
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.ED5-0120

Calibration standards were within + 20% (£25% for the Lower Limit of Quantitation
(LLOQ)) with a coefficient of determination >0.993. Low—level calibration
standards, which were not within £25%, were not mcluded in the calibration curve.
Calibration standards that were not greater than twice the method blanks were not
included in the calibration curve. :

412 Conﬁnuing Calibration Verification (CCV) ‘

A Continuing Calibration Verification (CCV) was run at least once every 10
samples, bracketmg the samples with the cahbratmn curve. The CCV recovery was
within 3+25% for all analytes.

413 System Smtabihty

Five system smtablhty standards were analyzed before the initial calibration curve
and after the last CCV. These samples had area cotnts with a %RSD of <5% and a
retention time %RSD of <2% when evaluated mdependently except for the followmg
instances: - ' » S S : :

~ Several md1v1dua1 transmons momtored for the Clo Acid failed the reten’aon time
system smtablhty criteria. However, the ‘data reported was derived from the '
quantitation of the TIC, which passed system suitability requirements.

All of the system smtablhty sets for FBSA area counts. falled The %RSDs were
6.2%, 7.5% and 8.4%. However, no samples had area counts above the LLOQ for
th15 analyte therefore the data was accepted :

414 Lower Lmnt of Quantltahon (LLOQ)

"The LLOQ for each analyte was’ equal to the lowest standard in the cahbratlon curve
that met’ accmacy reqmrements of 75%: 125% ¥ f S S

415 Limit of Detection (LOD)

The LOD for each analyte was equal to the area counts (converted toa concentratlon)
that were 2-3 txmes above the method blank. ~

4.1. 6 Blanks

Method Blanks

« All of the method blanks.in thls study had area counts < 50% of the LLOQ
~ Matrix Blanks

Two matrix blanks were prepared in rabbit serum and- analyzed with the samples.
One matrix blank contained endogenous levels of PFOS that were above the LLOQ.
An average endogenous value for PFOS was determined by substlmtmg a number
equal to % the LLOQ for BLK050203-003.
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 6. Average Endogenoits PFOS Value Determination. .

LLOQ {ng/mL) : o 0.306

" BIk050203-003 2 oo < LLOQ-
BIk050203-004 R . 0.477
" Average: ' 1 0.315

" The average endogenous PFOS value wis used to correct the matrix spike
response for endogenous ievels of PFOS in rabblt serum.

41.7 Solvent Blanks

Acetomtnle blanks were analyzed throughout the analyhcal rumn. Analyte response was
less than Y the LLOQ in all cases. g

4.1.8 Surrogate

matrix blanks and method blanks ata concentratlon of 3. 01 ng/mL to evaluate the
extraction method performance All surrogate recoveries were within i20% :

4.2 Laboratory Control Splkes (LCS)

Six Laboratory Conu'ol Splkeb (LCS) were prepared ini rabbit serum and analyzed
with the samples. Results were corrected for endo; genous 1eve1s of analyte in the
matrix (where appropnate), a.nd are presented below. - - -

| ".Ta;bl‘ey T.j(h_f_\latnx{Spnke Recoveries in Rabbit Serum

| QC050203:001 " 00 . <LLoQ .| " NA
- BEBA (4 acid) Qcosoe03002 | 300 . L "<l0Q - | NA A
. LOD = 0.426 ng/mt. | 2C050203-003 £.00 B e
LLOQ = 3.00 ng/mL -~ | _QC050203-004. | " "786" | - - 70" L 83% . b
: 0C050203:005 | 756 .| v T3 | . 04% 1.0%
QCO50203-008 | 7560 . | 702 |- -83%

. Jocos0203:001 | 306 | <LLOQTL. | - NA :
NFPA(CSacid)  |QC050203-002 | 306 | <LLoQ "1 " NA NA
LOD =4.53ng/ml.  |QC050203-003 3.06 <o, T OUNAC

LLoQ=153ng/ml.  50050203-004 777 88.00 . 88%
QC050203-005 717 8050 | 104% 17.9%
QC050203-006 oy 97.20 125%

NA = Not Applicable
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 7. Matrix Spike Recoveries in Rabbit Serum (continued)

i g

Eadk
Ex
&

i

b el S Bl it ditE

2| QCe50203-001 | 308 -+ . <LLO@ .} NA.
QC050203-002 3.03 - S LLOQ - U YNA: NA
, QC050203-003 | . 3.03 <iLoQ s b oNA
LLOQ = 15.1 ng/mL QC050203-004 | <768 - 6247 B1%
QC050203-005 ;768 ) r2 . 1T101% . 20.4%

PFHA (C6 acid)

QC050203-006 768 . 942 | 123%

<Llo@ | NA
<1loQ - | < NA NA
<LLoQ - ONA

B86.9. L 8%
804 | . 105% 17.7%

" QC050203-001 | <
QC050203-002 -
QC050203-003
LLOG =3.03 ng/mL | QC050203-004

: {acos0203-005

TDHA (C7 acid)

QC050203-006 954 L. 125%

<o - Na
<loQ | - NA . NA
- <LllOQ | NA
654 | - 83% e
e G| e% ] 12%

-QC050203-001

) QC050203-002

C10ACID . | QC050203-003- |
LLOQ =342 ng/mt. | QC080203:004 |
' QCO050203-005 |, -

QC050203-006

834 ... 106%

298 .. .| -100% ‘
271 e 0% BA%
285 | o99% |t
cumll CTs8s o W% | >
Choo Ted b 104% 1.8%

QCO50203-001 -1 -
CHACID 1 Q6050203003 . |:
LLOQ = 0207 ngimL. | QCE50203-004

~ o 1- QC050203-005 -

- | aces0203-006 | . 782 . |1 104%

‘ 3.047 - 101% : :
i . QC050203-002 {- .- 3 348 o 104% 3.8%
C12ACID- .. . [T oc050208-008' |- YT _109%

LLOQ = 0.747 ngimb QC050203-004 . 008 )L 7682 - 101% ‘
S w7l Q050203005 | 756 ... 822 . .} 109% 3.9%

QCO50203:001 | -

o QC050203-006 756 o | 7837 .. 104%
NA = Not Applicable ' o R ‘
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3M ENVIRONMENTAL LABORATORY
PROJECT NQO.E05-0120

Table 7. Matrix Spike Recoveries in Rabbit Serum (continued)

J

Page 10 of 18

QC050203-001 | . . . 3.01 L 2.81. 93%
- . GC050203-002 -} 301 306 - 102%
C PFOA QC050203-003 3.01 2.94 88% 4.8%
QC050203-004 | - 3.01 2,68 83%
QC050203-005 ..} . 301 2.91 97%
QC050203-006 301 275 91%
QC050202-001 ..} .. ... 363 323 107%
_ ‘ QCe50202-002 | . R N 100%. 4.7%
€8 Acid QC050202-003 | 303 T aos | 91% :
| LLOQ = 0.303 ng/mL. | _QC050202-004 | 754 L TTA 103%
: QC050202-005 | 75:4 758 101% 5.3%
QC050202-006 754 688 - 93% -
. QC050202-001 - 203 98%
QC050202-002 | 2.98 258 87%  6.8%
: PFOA " | acoso202-003 | 2.98 285, - 89% -
1 LLo@'=0.208 ngimt. | _QC050202-004 75:6 752 | 99%
| g | acoso202-005 - 756 101% 1.6%
1+ QC050202-006." | 75.6. 103%
- || QC050203-001 3.03 296" |  o8% y
o « QC050203-002 3.03 292 96% 0.7%
- FBSA - ["acos0203.003 . 3.03 295 97%
| LLOQ =0.303 ngymL | QC050203-004 | 765 759 - | 99% .
[ .Qc050203-005 765 L TI8 - 102% 1.4%
| acoso203006 | 765 777 102%
‘|- Qcos0203-001 | 300- 278 93% :
. QCO50202-002 | 3.00 2.74 91% 0.8%
FosA QC050203-003 3.00 274 91% '
1 LLOQ = 0.300 ng/mL. | QC050203-004 75.9 76,6 101% v
~ QC050203-005 75.9 2 ln 102% 0.7%
QC050203-006 ° 75.9 76.0 . 100%
T




3M ENVIRONMENTAL LABORATORY
PROJECT NO.EO5-0120

Table 7. Matrix Spike Recoveries in Rabbit Serum (continued)

' QC050203-001 3. ,
-QC050203-002 3.03" 99% 1.1%
PFBS Qcus0203-003 |~ 303 8o%
LLOQ =0.303 ng/imL | _ QC050203-004 76.8 99%
; T QCost203-005" . |7 768 T 02% 1.6%
©QC050203-006 | 101%
_Qcosozezeol | & 7%
. QC050203-002 . 98% |, 08%
. PFHS QC50203-003 %
LLOQ= 0.315 ng/mL | QC050203:004 - 98% .
‘QC050203-005 100% 1%
QC050203-006 | 9B%
' QC050203-001 3.02 97%
B - QCN50203-002 ¢ D3 4 g19 c 38%
Ly — PPURE
LLOG = 0.780 ng/ml. |~ QC050203-004 . | - 84% ,
__OC050203-005 - .| " 101% . | . 19%
QCD50203-006 . | - 122%
‘QC0s0203:001. | .. _98%
.._QC050203-002. | 7300 9g% | o 2.8%
THPFDS -1 Qco50203:008 .. 312 103%
LLOG = 0.303 ng/mL .|/ QC050203-004. ... ST | otoe% -
e ). OC050203-005. 79.8 - 104% _ 1.3%
QCD50203-006 78.2 102%

Page 11 of 18
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 8. PFOS Matrix prke Recovery in Rabblt Serum, Corrected for Endogenous
Levels

QC050202-001 | ~3.08 347 20315 12867 93%
QCO50202-002 | 306 | 303 . | . 0315 . | 272 | 89% 2.5%
PFOS  ["oco50202-003. | 306 |.° 34 |- 0315 | . 279 | 1% | '
LLOQ=0.303 ng/imL| QC050202-004 | 774 | 774 | 0315 774 | 100%
QCO050202-005 | 774 776 | 0315 773 . I 100% 1.1%
QCO50202-006 | 774 | 764 | 0315 . . 758 | 98% o

4.3 Accuracy

The accuracy for'each analyte reported was calculated by takmg the average of the
matrix spike recoveries for that analyte. The results are presented below.

Table 9. Method Accuracy for Iindividual Ana'lytes

PFBA* +7% C12 Acid_ +5%
NFPA* . +6% . FBSA_ | £1%
PFHA* +2% 3 FOSA | = %4%
C7 Acid* 6% PFBS T 1%
PFOA T 14% : PFHS | 2%
C9 Acid +1% PFOS - | +5%
C10 Acid* +7% ‘ THPFOS - 2%
C11 Acid £1% | THPFDS | . +1%

*The % Accuracy reported for this analyte is based on the hxgh coricentration spike recovery data only because the low concentration
spike recoveries were less tha.n thc 1LLOQ.

4.4 Sample Related Comments

The extraction and analysis of the samples was performed utilizing a non-validated
method. The matrix spike results, °C PFOA surrogate recoveries, and the
extrapolated calibration curve (between the LLOQ and LOD) should be considered
when evaluating the accuracy and precision of the sample results.

Tables 10 and 11 summarize individual sample data.
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3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 10. Perfluorinated Acid Results

TNABB43 | 0.090° | <LOD |. <tOD | <OD | ‘0581 | 0574 . <«oD | <LOD | . <LOD
. TNA 6847 D507 | <OD |“40D | =<LOoD | 461 .] 0.576 | <LOD 0D |. <LOD
TNA 5934 <LOD <LOD | <OD | <top’] 769 1. 226 | .«0D | <.OD <LOD
TNA 6835 117 | <tob | <«oD | <loD.| 519 | 163 | <ob | 0451 <LOD
TNA 5944 7.08 <LOD: | <LOD | <lOD. | 7.38 | 145 ] <OD - | <LOD <LOD
TNA 6959 481 | <OD | <LOD | <LOD 343 2.45 <LOD 0.700 - | <LOD
TNA 6960 3.32 <LOD | <lOD.| <lOD | 459 [ .1.41 | <OD <LOD <LOD
TNA 6967 409 | <LOD | <lOD | <OD’ | 530 162 | <LOD <LOD |  <OD
TNA 6973 673 | 356 <LOD | . 0888 551, | 164 | <LOD <LlOD | <lOD.
TNA 6975 2.95* <LOD" | <LOD |‘<LOD | 582 | . 131’ <LOD <LOD <LOD

/lf © Page 13 0f 18




3M ENVIRONMENTAL LABORATORY
PROJECT NO.E05-0120

Table 10. Perfluorinated Acid Results :(qonfini;!ed),

TNAGI77™ | 504 | <LOD | <LOD | <iOD | 0477 | <LOD | <LOD " <LOD |- <LOD
TNAG981 | 676 | 245 <oD | <«oD | 412 | 128 | <woD | <«oOD | <«OD
TNA 6992 | 0.690* | <tOD | <LOD | <LOD | 476 | 0912 .| <LOD < LoD <LOD
TNAG994 | <LOD | <tOD .| «0D | -<LOD 1157 | 0337 | <.OD <LOD <LOD
TNAG6S95 | 198" | <oD | 184= | 102 | 358 | 263 | <LOD 0815 | <oD
TNAB997 |' 380 | <LOD <LOD <L.OD 3467 | 252 <LoD 0.842 <LOD
TNAT7000 | 334 | <OD | <«OD | <lOD | 230/ | 108 <L.OD <LOD <LOD
TNA7006 | 3.9 <op | «ob | <oD | 4148 | 109, <OD | <OD <LOD
TNAG938 | <L.OD | <LOD | <LOD | <LOD | "500 | 0979 < oD <LOD <LOD
TNAG939 | <LOD | <LOD |, <tOD | <LOD 2.32. | 0941 <LOD 0312 | <LOD
TNA6S41 |  3.56 <LoD. | <oD .| <toD |. 582 | 169 | <LOD_ 0620 | <OD
TNA6950 | <LOD | <«oD | <LoD | <«op | asr | o723 14,0 <LOD <LOD
TNAG6953 | 0.621* | <LOD | <LOD | '<LOD | 549 0,725 <LOD <0D | <.OD
TNAG6955 | <LoD | «oD | <«op | <op | 254 0.562 <LOD <LOD <LOD
TNAG9S2 | <OD | <OD | <OD |-<tOD | 468 0.941 <L.OD <0oD. | <L0D
TNAG964 | <LOD | <tOD | <OD | <LOD. | 56t 1.58 <LOD <.0D | <LOD
TNAG966.| <LOD | <LOD | <LOD | <lOD | 4.73 M35 | <tob | <oD | <oOD
TNA6970 | <lOD | <lOD | <lOD | ‘<tOoD |  6.00 142 <L.OD <.OD | <LOD
TNAG972 | <LOD | <LOD | <LOD | <lOD | 340 1.09 <L.0D <LoD .| <LOD
TNAGI78~ | <LOD |- <LOD | <LOD | <OD | <LOD | <LOD oD | <LOD | <LOD
TNAGS79 | <LOD | <LOD | <lOD | <.0D | 332 0.981 <0oD | <«oD <LOD
TNAG982 | <LOD | <LOD | <OD [*«<LOD | 1.48 0.664 «oD | <oD | <LoD
TNA6984 | <LOD. | <LOD. | <OD | <iOD |  2.84 | 0955 <LOD <OD. | <LOD
TNA 6986 | .0.530%.| <LOD | <OD | '<loD' | 208 0.645 '«OD | <oD’ <LOD
TNAG98S | <LOD | <tOD | <LOD | <OD | 257 | 0881 | <OD | <OD' | <LOD
Mean. | -.3.33. | 2.84 NA . 7054 | 481 | 125 NA; 0.623 NA
Median | 2333 | 250 | NA 0954 | 450 | 109 | NA 0.660 NA
High 7.08 356 | NA | 102* |-230 | 263 | NA | @82 | NA
Low | 0.507*. | 245 NA |- 0888 | 0477 | 0337 | NA | o032 NA
g:,?:t?;: 247 | oezr | NA' | 0psay | 384 | 087t NA | 0208 | NA
#OF HITS 20 |3 0 ‘,,2_ 35 34 o & 4 0

NA =Not Apphcable

*Analyte conccnu-atlon wes below tfxe LLOQ and above the LOD.

**TN-A-6977 and TN-A—6978 are from the same 1ot of poaled serum.

*++Analyte was detected in one of the 36 samples but appears to be a contaminant or an anomaly, the
sample will be reanalyzed and the results will be reported in the definitive study.

Based on *C PROA. surrogate recovery, the overal! method uncertainty is +/- 20%.
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Table 11. Sample Results for Additional Perfluorinated and Highly Fluorinated Analytes

o Ll IR

7 TNA'6840 0.124*

. TNA6B43 0.0228* | . 0.155*

" TNA 6847 <LOD | 0.0458* <LOD : . .<LOD | 0.145%
TNA 6934 0D <LOD' | 0.0304" - <LOD | 0.0531"
TNA 6635 <LOD | <LOD" | 0.0433% C<LoD |- n.0820%
TNA 6944 <LOD <LOD | 0:0706" | <LOD 0.0860"

_TNAB95S | <«OD | <LOD <LOD <LOD |- 0.0849"
TNA 6960 <LOD <top | o022 |, <LOD | o0.0819"
TNA 6967 - <Lob | oasgr | o358 | - <LOp 1. 0,0857*
TNA 6973 <LOD <LOD <LoD | C<lOD. | o.ostet
TNA 6975 <LOD <LOD | 0.0393*- <LOD | 0.0622%

"~ TNAB977™ | <LOD | <LOD | 0:0338" - <LOD’ | 0.0916*
TNA 6981 <LOD | 0.0311* | 0.0313" <LOb |. 0.103*
TNA 6952 <LOD <LOD | 0:0429° <LOD | 0.0826"
TNA 6994 <«€LOD | <D | <0D 0.0616".

_ TNA 6995 <LOD <LOD | 0.0366* 0.0853*

- TNAGY9Z - | <OD | <kOD.'| 0.0479" 0.0707",
TINA7000 | <LoOD | <tOD | 0:0568" |- 5. 1. 0.0838"

TNA7006 | <LOD: |.. <cOD | Qid12* | - 480 " D.o6eT"
TNABS38 | 40D | <.OD /| 0.0226* 0.0601"
TNAG939 | <OD | <.OD | <.OD 00825 |
TNAGD41 | <LOD <LOD | o224 | "p.o57r
TNAG950 | <LOD <LOD | '=LOD "0.0908*
TNAB3I53 . | -<LOD <LOD | 0:0226° " 0.0480*
TNA 6955 “<LOD ). . 00493
TNAG962 | -<L.OD ' 0.0705"
TNA 6954  <LOD ©0.101"

| TNA6SEE || <LOD 0.0620*
TNAGS70 | <LOD " 0.137*
TNA6972 "~ <LOD 0.0653:
TNA §978™ <LOD 0.0998" -
. TNAGS79 <LOD - 0.102*
TNAGSB2 .| <LOD LOD: _ 3 0.0790*
TNA 6984 <OD | <Oob' | <LOD | 173 | 158" <LOD” | 0.0911"
TNA 6986 <0D | <LOD <L.OD 141, 113 4 <OD -~ |. 0,0883"
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Table 11. Sample Results for Additionai: Ferﬂugrmated and Highly Fiuorinated
Analytes (contmued)

TNA 6988 - _ | _ 1.7 65 | <LOD ,
Mean NA 0.0776* | 00348} 327 16.3 NA 0.0839"
.. Median NA 0.0401* | 0.0339%: | az7 16.9 NA 0.0B18*
High NA 0.199* | 0.0708% | 5.80 328 NA 0.155"
Low NA 0.0311* | 0.0210* .| 0.780° 2.7 NA. | 0.048
Standard Deviation| NA 00812 0.0122 | 182 5.7'11 NA | 0.0257
¥ OF HITS 0 4 C230 |l ae 36 0 - 36

NA = Not Applicable

*Analyte concentration was below the LLOQ and above the LOD
**TN-A-6977 and ~6978 are from the saime lot of pooled serum.

Based on *C PFOA surrogate recovery, the overall method uncertainty is +/- 20%.

Table 12. Isomer Ratios for Individual Samples

TNA 6840 California 1% 40%

“ TNA 6843 Missouri. 13% . | 40%"
TNA 6847 Pennsyvania 4% 43%
TNA 6934 . Pennsylvania.. - . - 0.8% 45%
TNA 6935 NewYork 12% 37%
TINA 6944 . Michigan _ . 34% | - 35%
TNA 6959 * Virginia - 4.3% L 40%
TNA 6960 Virginia  4.5%. 38%
TNA 6967 " Maryland. Q5% Tlgge
TNA 6973 Montreal, Quebec A.3% v igpg T
TNA 6975 Montreal, Quebec " 4.0% 4297
TNA 8077* . Massachusetts <LLOQ* .30%
TNA 6981 - Texas 37% - L 43%
TNA 6982 California 4.2% 40%
TNA 6994 California C4.0% ‘39%
TNA 6995 Califarnia C 6.0% C41%
TNA BO97" " California 4.0% 41%
TNA 7000 Califormnia 17% 41%
TNA 7006 California 6.3% 41%
TNA 6938 New York 2.7% 44%
TNA 6939 New York 4.0% 35%
TNA 6941 New York 3.0% | 36%

(7
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Table 12, Isomer Ratios for individual Samples (continued)

TNA 6950 " Michigan , 0.3% . 39%
“TNA 6953 v iR ‘M-ch.gan, o 10% ol sewm
TNA 6955 .. Michigan 1 30%.. | 35% .
TNA 6962 . . Virginla - 6.8% T 4%
TNA 6964 Virginia | 54% 42%
TNA 6966 1 Vigiva 79% 40%
TNA 6970 ot Marland - B.7% | $39%
TNA 6972 . Marytand ol BA% ) 38%.
TNAGY78™ - | - Massachusetis <LLOQ* 41%
TNA 6979 ~ |+ “Massachusetts T6% 30%
TNA 6982 Texas . . 6.0% _ 41%
TNA G984 © Texas 1 1.3% 3%
TNA 6986 Texas O 01% ' 43%
TNA 6988 Texas 4.5% ‘ 33%
Avaraga 6% 9%

Standard Dévration B 3%

*Samplevalucwas<LLOQ ' I b '

**TN-A-6977:and TN-A-6978 are ﬁom the same Iot of poulccl sennn )

Al original raw data anit the analytical report have been archived at the 3M
Environmental Laboratory The test materials and analytical referénce standard

reserve samples as-well as the samples pertainmg to this prOJ ject are archlved at the
3M Enmonmental Laboratory S -

Reserve samples dxgltal copies of ongmal data and all original paper data will be
retained:in the archives of 3M Environmental Laboratory fora penod of at least
10 years followmg report s1gmng

- Under the conditions of the study, 'endogohous fluorochemicals wcrej, found to be

present in all samples.. PFHS, PFOS, and THPFDS were detected in every lot of

serum while PFOA was present in detectable levelsin all but one sample.

Conversely, FBSA, THPFOS, and the Ci, acid were not detected in any of the -

samples using the present methodology. BCPFOA surrogate recovcnes were all
within +20%.
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ark Elfefson, Project Lead K B , Date”
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William Reagen, Laboratory Manager - ' ‘Date

The 3M Envuonmental Laboratory s Quahty Assurance Umt has auchted the data and
report for this project.

Quality Assurance Representative o ' Date
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