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This report presents the results from the analyses  performed  on  two  samples  and  one
duplicate sample submitted by a representative of Pace  Analytical-Grand  Rapids.    The
samples were analyzed for the presence  or  absence  of  twenty-one  perfluorinated
compounds using a modified version of USEPA Method 537.  Reporting  limits  were  set
to the quantitation limits.  The field blank was not  reported  since  the  water  samples
were free of the  target  analytes.

The recoveries of the isotopically-labeled surrogate standards  in  the  sample  extracts
ranged from 82-95%.  All of the labeled standard recoveries  obtained  for  this  project
were within the target ranges specified  in  the  method.

A laboratory method blank was prepared and analyzed with the  sample  batch  as  part  of
our routine quality control procedures.  The results show the  blank  to  be  free  of  the
target perfluorinated compounds at the reporting limits.   This  indicates  that  the  sample
processing procedures did not significantly contribute  to  the  analyte  content  determined
for the sample  material.

Laboratory spike samples were also prepared with the  sample  batch  using  clean
reference matrix that had been fortified with  native  standards.  The  results  show  that  the
spiked native compounds in the laboratory spikes were  recovered  at  84-133%,  with
relative percent differences of 3-24%.  These results were within  the  method  limits.    A
third lab spike was analyzed and included  in  the  above  summary.

It should be noted that Pace Analytical has not  yet  completed  the  certification  process
for all analytes in this method.  Therfore, the  results  have  been  marked  "N2"  as
qualified.  Results for the low level spikes that were  below  the  calibration  range  were
flagged "J". 

DISCUSSION
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064

Alabama 40770 Montana CERT0092

Alaska MN00064 Nebraska NE-OS-18-06

Alaska UST-078 Nevada MN00064

Arizona AZ0014 New Jersey (NE MN002

Arkansas 88-0680 New York (NEL 11647

CNMI Saipan MP0003 New hampshire 2081

California MN00064 North Carolina 27700

Colorado MN00064 North Carolina 530

Connecticut PH-0256 North Dakota R-036

EPA Region 8 8TMS-L Ohio 41244

Florida (NELAP E87605 Ohio VAP CL101

Georgia (EDP) 959 Oklahoma 9507

Guam EPA 959 Oregon (ELAP) MN200001

Hawaii MN00064 Oregon (OREL MN300001

Idaho MN00064 Pennsylvania 68-00563

Illinois 200011 Puerto Rico MN00064

Indiana C-MN-01 South Carolina 74003001

Iowa 368 Tennessee TN02818

Kansas E-10167 Texas T104704192

Kentucky 90062 Utah (NELAP) MN00064

Louisiana 03086 Virginia 460163

Louisiana MN00064 Washington C486

Maine MN00064 West Virginia # 9952C

Maryland 322 West Virginia D 382

Michigan 9909 Wisconsin 999407970

Minnesota 027-053-137 Wyoming 8TMS-L
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Sample  Management
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Reporting Flags

A =

B =

C =

D =

E =

I =

J =

Nn =

P =

R =

S =

U  =

V =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interferencepresent

Estimated value

Value obtained from additional analysis

PCDEInterference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

SeeDiscussion
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Client's Sample ID
Lab Sample ID
Filename

Total Amount Extracted
ICAL ID
Starting CCal

Method Blank Filename 10LCMS02_180411C_021

10LCMS02_180411C_015
180411B02
250 mL

10LCMS02_180411C_028
4610324001
Maintenance Garage

Matrix
Collected
Received 04/06/2018

04/04/2018
Water

PFAA Sample Analysis Summary

Ending CCal 10LCMS02_180411C_036

Date Extracted 04/10/2018

AnalyzedCompound Concentration Qual.
(ng/L)

PQL MDL Dilution CAS No.
(ng/L) (ng/L)

375-73-5PFBS ND N21.8 0.32 1 04/12/201800:55

307-24-4PFHxA ND N22.0 0.39 1 04/12/201800:55

375-85-9PFHpA ND N22.0 0.65 1 04/12/201800:55

355-46-4PFHxS ND N21.9 0.62 1 04/12/201800:55

335-67-1PFOA ND N22.0 0.43 1 04/12/201800:55

375-95-1PFNA ND N22.0 0.69 1 04/12/201800:55

1763-23-1PFOS ND N21.9 0.45 1 04/12/201800:55

335-76-2PFDA ND N22.0 0.39 1 04/12/201800:55

2058-94-8PFUdA ND N22.0 0.55 1 04/12/201800:55

2355-31-9N-MeFOSAA ND N24.0 0.99 1 04/12/201800:55

2991-50-6N-EtFOSAA ND N24.0 1.3 1 04/12/201800:55

307-55-1PFDoA ND N22.0 0.47 1 04/12/201800:55

72629-94-8PFTrDA ND N22.0 0.45 1 04/12/201800:55

376-06-7PFTeDA ND N22.0 0.37 1 04/12/201800:55

62037-80-3PFPrOPrA ND N24.0 1.4 1 04/12/201800:55

375-22-4PFBA ND N22.0 0.62 1 04/12/201800:55

2706-90-3PFPeA ND N22.0 0.37 1 04/12/201800:55

335-77-3PFDS ND N21.9 0.47 1 04/12/201800:55

958445-44-8NaDONA ND N24.0 1.5 1 04/12/201800:55

67905-19-5PFHxDA ND N22.0 0.51 1 04/12/201800:55

16517-11-6PFODA ND N22.0 0.60 1 04/12/201800:55

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.7 86 70 - 130 Pass

13C2_PFDA 2.0 1.9 95 70 - 130 Pass

d5-EtFOSAA 8.0 7.0 88 70 - 130 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 265889 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 585724 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 795211 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 488904 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area

N2 = The lab does not hold NELAC/TNI accreditation for  this  parameter.
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Client's Sample ID
Lab Sample ID
Filename

Total Amount Extracted
ICAL ID
Starting CCal

Method Blank Filename 10LCMS02_180411C_021

10LCMS02_180411C_015
180411B02
252 mL

10LCMS02_180411C_035
4610324001-DUP
Maintenance Garage -  DUP

Matrix
Collected
Received 04/06/2018

04/04/2018
Water

PFAA Sample Analysis Summary

Ending CCal 10LCMS02_180411C_036

Date Extracted 04/10/2018

AnalyzedCompound Concentration Qual.
(ng/L)

PQL MDL Dilution CAS No.
(ng/L) (ng/L)

375-73-5PFBS ND N21.7 0.32 1 04/12/201802:21

307-24-4PFHxA ND N22.0 0.39 1 04/12/201802:21

375-85-9PFHpA ND N22.0 0.64 1 04/12/201802:21

355-46-4PFHxS ND N21.9 0.62 1 04/12/201802:21

335-67-1PFOA ND N22.0 0.43 1 04/12/201802:21

375-95-1PFNA ND N22.0 0.68 1 04/12/201802:21

1763-23-1PFOS ND N21.9 0.45 1 04/12/201802:21

335-76-2PFDA ND N22.0 0.39 1 04/12/201802:21

2058-94-8PFUdA ND N22.0 0.55 1 04/12/201802:21

2355-31-9N-MeFOSAA ND N24.0 0.99 1 04/12/201802:21

2991-50-6N-EtFOSAA ND N24.0 1.3 1 04/12/201802:21

307-55-1PFDoA ND N22.0 0.47 1 04/12/201802:21

72629-94-8PFTrDA ND N22.0 0.45 1 04/12/201802:21

376-06-7PFTeDA ND N22.0 0.37 1 04/12/201802:21

62037-80-3PFPrOPrA ND N24.0 1.4 1 04/12/201802:21

375-22-4PFBA ND N22.0 0.61 1 04/12/201802:21

2706-90-3PFPeA ND N22.0 0.37 1 04/12/201802:21

335-77-3PFDS ND N21.9 0.47 1 04/12/201802:21

958445-44-8NaDONA ND N24.0 1.5 1 04/12/201802:21

67905-19-5PFHxDA ND N22.0 0.51 1 04/12/201802:21

16517-11-6PFODA ND N22.0 0.60 1 04/12/201802:21

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.8 89 70 - 130 Pass

13C2_PFDA 2.0 1.8 90 70 - 130 Pass

d5-EtFOSAA 8.0 7.0 87 70 - 130 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 266650 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 552351 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 787596 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 467554 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area

N2 = The lab does not hold NELAC/TNI accreditation for  this  parameter.
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Client's Sample ID
Lab Sample ID
Filename

Total Amount Extracted
ICAL ID
Starting CCal

Method Blank Filename 10LCMS02_180411C_021

10LCMS02_180411C_015
180411B02
245 mL

10LCMS02_180411C_030
4610324003
Bathroom

Matrix
Collected
Received 04/06/2018

04/04/2018
Water

PFAA Sample Analysis Summary

Ending CCal 10LCMS02_180411C_036

Date Extracted 04/10/2018

AnalyzedCompound Concentration Qual.
(ng/L)

PQL MDL Dilution CAS No.
(ng/L) (ng/L)

375-73-5PFBS ND N21.8 0.33 1 04/12/201801:19

307-24-4PFHxA ND N22.0 0.40 1 04/12/201801:19

375-85-9PFHpA ND N22.0 0.66 1 04/12/201801:19

355-46-4PFHxS ND N21.9 0.63 1 04/12/201801:19

335-67-1PFOA ND N22.0 0.44 1 04/12/201801:19

375-95-1PFNA ND N22.0 0.70 1 04/12/201801:19

1763-23-1PFOS ND N22.0 0.46 1 04/12/201801:19

335-76-2PFDA ND N22.0 0.40 1 04/12/201801:19

2058-94-8PFUdA ND N22.0 0.56 1 04/12/201801:19

2355-31-9N-MeFOSAA ND N24.1 1.0 1 04/12/201801:19

2991-50-6N-EtFOSAA ND N24.1 1.4 1 04/12/201801:19

307-55-1PFDoA ND N22.0 0.48 1 04/12/201801:19

72629-94-8PFTrDA ND N22.0 0.46 1 04/12/201801:19

376-06-7PFTeDA ND N22.0 0.38 1 04/12/201801:19

62037-80-3PFPrOPrA ND N24.1 1.4 1 04/12/201801:19

375-22-4PFBA ND N22.0 0.63 1 04/12/201801:19

2706-90-3PFPeA ND N22.0 0.38 1 04/12/201801:19

335-77-3PFDS ND N22.0 0.48 1 04/12/201801:19

958445-44-8NaDONA ND N24.1 1.5 1 04/12/201801:19

67905-19-5PFHxDA ND N22.0 0.52 1 04/12/201801:19

16517-11-6PFODA ND N22.0 0.62 1 04/12/201801:19

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.6 82 70 - 130 Pass

13C2_PFDA 2.0 1.9 95 70 - 130 Pass

d5-EtFOSAA 8.0 6.6 83 70 - 130 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 247670 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 572061 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 790669 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 479869 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area

N2 = The lab does not hold NELAC/TNI accreditation for  this  parameter.
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Lab Sample ID
Filename

Total Amount Extracted
ICAL ID
Starting CCal 10LCMS02_180411C_015

180411B02
253 mL

10LCMS02_180411C_021
BLANK-61670

Matrix Water

PFAA Blank Analysis Summary

Ending CCal 10LCMS02_180411C_036Date Extracted 04/10/2018

AnalyzedCompound Concentration Qual.
(ng/L)

PQL Dilution CAS No.
(ng/L)

375-73-5PFBS ND N21.7 1 04/11/201823:29

307-24-4PFHxA ND N22.0 1 04/11/201823:29

375-85-9PFHpA ND N22.0 1 04/11/201823:29

355-46-4PFHxS ND N21.9 1 04/11/201823:29

335-67-1PFOA ND N22.0 1 04/11/201823:29

375-95-1PFNA ND N22.0 1 04/11/201823:29

1763-23-1PFOS ND N21.9 1 04/11/201823:29

335-76-2PFDA ND N22.0 1 04/11/201823:29

2058-94-8PFUdA ND N22.0 1 04/11/201823:29

2355-31-9N-MeFOSAA ND N24.0 1 04/11/201823:29

2991-50-6N-EtFOSAA ND N24.0 1 04/11/201823:29

307-55-1PFDoA ND N22.0 1 04/11/201823:29

72629-94-8PFTrDA ND N22.0 1 04/11/201823:29

376-06-7PFTeDA ND N22.0 1 04/11/201823:29

62037-80-3PFPrOPrA ND N24.0 1 04/11/201823:29

375-22-4PFBA ND N22.0 1 04/11/201823:29

2706-90-3PFPeA ND N22.0 1 04/11/201823:29

335-77-3PFDS ND N21.9 1 04/11/201823:29

958445-44-8NaDONA ND N24.0 1 04/11/201823:29

67905-19-5PFHxDA ND N22.0 1 04/11/201823:29

16517-11-6PFODA ND N22.0 1 04/11/201823:29

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.7 87 70 - 130 Pass

13C2_PFDA 2.0 2.0 100 70 - 130 Pass

d5-EtFOSAA 8.0 6.0 75 70 - 130 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 277330 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 557020 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 759508 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 446197 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area

N2 = The lab does not hold NELAC/TNI accreditation for  this  parameter.
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LCS Lab Sample ID

Injected By

LCS Filename
Total Amount Extracted
ICAL ID
Start CCal Filename

LCS-61671
10LCMS02_180411C_017

QL

247mL
180411B02
10LCMS02_180411C_015

Matrix
Dilution
Extracted
Analyzed

Water

04/10/2018
04/11/2018 22:40

1

Method Blank Filename 10LCMS02_180411C_021

PFAA Laboratory Control Sample (LCS)

End CCal Filename 10LCMS02_180411C_036

Compound
Spiked Recovered

Limits%
Recovery

(ng/L) (ng/L)

PFBA 2.0 2.0 50.0 - 150.0101
PFPeA 2.0 2.3 50.0 - 150.0114
PFBS 1.8 1.9 50.0 - 150.0109
PFHxA 2.0 2.1 50.0 - 150.0105
PFPrOPrA 4.1 5.4 50.0 - 150.0133
PFHpA 2.0 2.0 50.0 - 150.098J
NaDONA 4.1 5.4 50.0 - 150.0132
PFHxS 1.9 2.2 50.0 - 150.0117
PFOA 2.0 2.2 50.0 - 150.0111
PFNA 2.0 2.1 50.0 - 150.0105
PFOS 1.9 2.1 50.0 - 150.0106
PFDA 2.0 2.4 50.0 - 150.0116
PFUdA 2.0 2.2 50.0 - 150.0107
N-MeFOSAA 4.1 4.2 50.0 - 150.0103
N-EtFOSAA 4.1 3.7 50.0 - 150.091J
PFDS 1.9 2.2 50.0 - 150.0113
PFDoA 2.0 2.1 50.0 - 150.0102
PFTrDA 2.0 2.2 50.0 - 150.0109
PFTeDA 2.0 2.0 50.0 - 150.097J
PFHxDA 2.0 1.8 50.0 - 150.089J
PFODA 2.0 1.8 50.0 - 150.090J

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.9 94 50 - 150 Pass

13C2_PFDA 2.0 2.0 100 50 - 150 Pass

d5-EtFOSAA 8.0 6.1 76 50 - 150 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 278789 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 542600 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 761755 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 459080 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area
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LCS Lab Sample ID

Injected By

LCS Filename
Total Amount Extracted
ICAL ID
Start CCal Filename

LCS-61673
10LCMS02_180411C_019

QL

256mL
180411B02
10LCMS02_180411C_015

Matrix
Dilution
Extracted
Analyzed

Water

04/10/2018
04/11/2018 23:04

1

Method Blank Filename 10LCMS02_180411C_021

PFAA Laboratory Control Sample (LCS)

End CCal Filename 10LCMS02_180411C_036

Compound
Spiked Recovered

Limits%
Recovery

(ng/L) (ng/L)

PFBA 19 18 70.0 - 130.094
PFPeA 19 19 70.0 - 130.099
PFBS 17 18 70.0 - 130.0105
PFHxA 19 18 70.0 - 130.094
PFPrOPrA 39 44 70.0 - 130.0113
PFHpA 19 19 70.0 - 130.095
NaDONA 39 45 70.0 - 130.0115
PFHxS 18 20 70.0 - 130.0107
PFOA 19 19 70.0 - 130.099
PFNA 19 18 70.0 - 130.094
PFOS 19 18 70.0 - 130.099
PFDA 19 20 70.0 - 130.0101
PFUdA 19 21 70.0 - 130.0105
N-MeFOSAA 39 35 70.0 - 130.090
N-EtFOSAA 39 34 70.0 - 130.088
PFDS 19 20 70.0 - 130.0108
PFDoA 19 21 70.0 - 130.0109
PFTrDA 19 20 70.0 - 130.0102
PFTeDA 19 18 70.0 - 130.091
PFHxDA 19 17 70.0 - 130.090
PFODA 19 18 70.0 - 130.091

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.7 87 70 - 130 Pass

13C2_PFDA 2.0 2.0 100 70 - 130 Pass

d5-EtFOSAA 8.0 6.3 79 70 - 130 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 289020 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 557720 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 785082 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 462804 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area
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LCSD Lab Sample ID

Injected By

LCSD Filename
Total Amount Extracted
ICAL ID
Start CCal Filename

LCSD-61672
10LCMS02_180411C_018

QL

259mL
180411B02
10LCMS02_180411C_015

Matrix
Dilution
Extracted
Analyzed

Water

04/10/2018
04/11/2018 22:52

1

Method Blank Filename 10LCMS02_180411C_021

PFAA Laboratory Control Sample Duplicate (LCSD)

End CCal Filename 10LCMS02_180411C_036

LCS Filename 10LCMS02_180411C_017

Compound
Spiked Recovered

Limits%
Recovery Recovery RPD

%(ng/L) (ng/L)

PFBA 1.9 1.7 50.0 - 150.089J 17
PFPeA 1.9 2.0 50.0 - 150.0104 14
PFBS 1.7 1.8 50.0 - 150.0106 8
PFHxA 1.9 1.9 50.0 - 150.097J 13
PFPrOPrA 3.9 4.2 50.0 - 150.0110 24
PFHpA 1.9 1.9 50.0 - 150.098J 5
NaDONA 3.9 4.5 50.0 - 150.0116 18
PFHxS 1.8 2.1 50.0 - 150.0117 5
PFOA 1.9 2.1 50.0 - 150.0106 9
PFNA 1.9 2.0 50.0 - 150.0104 6
PFOS 1.9 1.9 50.0 - 150.0100 11
PFDA 1.9 2.0 50.0 - 150.0104 15
PFUdA 1.9 2.0 50.0 - 150.0103 9
N-MeFOSAA 3.9 3.4 50.0 - 150.088J 21
N-EtFOSAA 3.9 3.3 50.0 - 150.084J 13
PFDS 1.9 1.9 50.0 - 150.0100J 18
PFDoA 1.9 1.9 50.0 - 150.098J 9
PFTrDA 1.9 1.8 50.0 - 150.094J 20
PFTeDA 1.9 1.8 50.0 - 150.093J 9
PFHxDA 1.9 1.7 50.0 - 150.090J 4
PFODA 1.9 1.8 50.0 - 150.091J 3

SS Compound Spiked Found %Recovery Limits Pass/Fail

Surrogate Standards

13C2_PFHxA 2.0 1.9 95 50 - 150 Pass

13C2_PFDA 2.0 2.0 100 50 - 150 Pass

d5-EtFOSAA 8.0 6.0 74 50 - 150 Pass

IS Compound Area Ical Limits CCV Limits Pass/Fail

Internal Standards

13C3_PFPrOPrA 306958 149905 -  449715 223701 -  447402 Pass

13C2_PFOA 548106 272310 -  816931 394301 -  788601 Pass

13C4_PFOS 771427 373077 -  1119231 557220 -  1114440 Pass

d3-MeFOSAA 462320 232679 -  698038 343535 -  687071 Pass

50-150% of Ical area
70-140% of the preceding CCV area
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