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Oakdale Disposal Site
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To whom it may concern: ‘ r?

3M is submitting this notice to supplement its previous submissions on sulfonyl and carboxylic-
based fluorochemicals. 3M has recently received the enclosed analytical report (3M

Environmental Laboratory Report No. 06-0151) for groundwater samples collected in the vicinity
of the former Oakdale Disposal Site (Site) in Oakdale, MN.

From the late 1940°s until 1960, a variety of industrial and municipal wastes were disposed of at a
property know as the Abresch site in Oakdale, MN. This location is also known as the Oakdale
Disposal Site and underwent an extensive site remediation/cleanup in 1983-84. In 1985, a pump-
out system was installed to remove and contain solvent-impacted shallow groundwater at the Site.
This system has been in continuous operation since installation.

3M has been leading a study, with involvement from the Minnesota Pollution Control Agency
(MPCA) and Minnesota Department of Health (MDH), to characterize the presence of
fluorochemicals at the Site. In an early phase of this assessment, existing on-site and near site
monitoring and pump-out wells were monitored for fluorochemicals. Results from this work are
provided in Exygen Study No. P0001400, Interim Report #1, enclosed. A map depicting the
locations of these wells is also enclosed as Figure 1. The results from this early work were used
as a basis for locating nine additional monitoring wells. Four of these monitoring points are on-
site and five are in close proximity to the Site. The location of these wells is provided on Figure
2, enclosed. Results from the first round of sampling for these wells are contained in the
aforementioned 3M Environmental Laboratory Report (No. 06-0151).

The new wells were constructed to sample from four different geological strata: alluvium,
Platteville limestone, St. Peter sandstone and the Prairie du Chien group. These are depicted on
Figure 3 for the Site. Results for four of the five offsite wells are below the limit of quantitation
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(0.025 ng/mL) for all analytes. Levels in the fifth offsite well are significantly less than 1 ng/mL
(ppb) for each analyte. :

While 3M does not believe that any of these data taken alone or cumulatively meet the
“substantial risk” reporting threshold, we nevertheless recognize the ongoing work by U.S. EPA
to assess fluorochemical exposure pathways. Therefore, we are placing these results in the 8(¢)
docket as a supplement to previous submissions.

If you have any questions, please do not hesitate to contact Gary Hohenstein at
(651) 778-5150.

Sincerely,

Kathérine E. Reed
Staff Vice President
Environmental, Health and Safety Operations

Enclosures
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3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

Final Report

Analysis of PFOA, PFOS, PFHS, and PFBS
From Newly Constructed Wells at the Oakdale, Minnesota
Disposal Site
Laboratory Request Number: E06-0151

Method Requirement: 3M Method ETS-8-154.1 (modified)

Testing Laboratory

3M EHS Operations
3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106

Requester

Gary Hohenstein
3M Building 42-02-E-27
PO Box 3331
Saint Paul, MN 55133-3331
Phone: (651) 778-5150
Fax: (651) 778-7203

The testing reported herein meet the requirements of ISOAED 17025-1999 “General
Requirements for the Competence of Testing and Calibration Laboratories”; in accordance with
the A2LA Certificate #2062-01. Testing that complles with this International Standard also
ACCREDITED operate in accordance with 1SO 8001180 9002 (1994).
Certificate #2052-01
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3M ENVIRONMENTAL LABORATORY
REPORT NO. £06-0151

3M Environmental Laboratory
3M Environmental Laboratory Manager: William K. Reagen, Ph.D.
3M Technical Lead: Michelle Malinsky, Ph.D.
Report Author: Michelle Malinsky/Susan Woif !
3M Environmental Laboratory Professional Service Personnel
“Gabriel McMurtry, Pace Analytical, Lab Ops
Cindy Carison, Pace Analytical, Lab Ops

Analyticél Report E06?O1 51

Ground Water Samples from Newiy Constructed Wells near the Oakdale anesota Disposal Site
' March 13, 2006

The 3M Envirdnmental Laboratory extracted and analyzed ground water samples collected by Weston
Solutions, Inc. personnel on March 2-3, 2008 from newly constructed wells on and/or near the Ozkdale,
Minnesota 3M disposal site. Samples were retumed tothe. 3M Environmental Laboratory for analysis
of perfluorooctanoate (PFOA), perfluorooctane sulfonate (PFOS), perfluorohexane sulfonate (PFHS).
and perfiucrobutane sulfonate (PFBS) under laboratory project number E06-0151 using 3M .., = . .
Environmental Laboratory Method ETS 8-154.1 “Determination of Perfluorinated Acids, Alcohols
Amides, and Sulfonates in Water by Solid Phase Extractxons ancl High Performance Liquid
Chromatography/iViass Spectrometry”. -

The 3M Environmental Laboratory prepared sets of sample containers for:nine sampling locations.
Each sample set consisted of a field sample, field sample duplicate, low field spike-(1.0 ng/mL) and
high field spike (10 ng/mL). Each empty container was marked with a “fill to here” line which.. - ., .
corresponded to a final volume of 450 mL. Containers reserved for field matrix spikes were fomﬁed
with an appropriate matrix spike solutton contammg the four target analytes prlor to being sent to the
field for sample collection. e
All'samples were extracted onMarch 3,'2006 and analyzed on Marchi 3, 2006 and on March 8, 2006.
Table 1 below summarizes the sample results. ' All results for qiality control samples prepared and
analyzed with the samples will be reported and discussed elsewhere in this report.

)

The testing repdrted herein mest the requirements of ISOAED 17025-1999 “General
" Requirements for the Competence of Testing and Calibration Laboratories”, in accordance with
ACCREDITED the A2LA Certificate #2052-01. Testing that complies with this International Standard also
~oporate In accordance with ISO 90011S0 9002 (1994). .

Certificate #2052-01

3M CONFIDENTIAL PAGE 2 OF 18
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Table 1. Sampie Results Summary.

3M ENVIRONMENTAL LABORATORY
REPORT NOQ, E06-0151

. B % BAY *

MpFOA ApFOS TprHs © | “PFBS
Concentration- Concentmtion COncemration ~Concentration

3MLIMS ID Sample Description {ng/mL) y(ogmt) | - (ngmb) 1 (ng/ml)
E06-0151-082 OKMN GWS RW40 0 080302 <0.0250 <0.0249 <0.0252 <0.0397
E06-0151-083 OKMN GWS RWAG DB 060302 <0.0250 <0.0249 <0.0252 <0.0397
Average'| - <0.0250 ' <0.0249 <0.0252 <0.0397

%RPD SampleISample Dup NA _NA NA NA
E06-0151-086 OKMN GWS SP420060302 | <0,0260 <0.0249 <0.0252 © <0.0397
E06-0151-087 OKMN GWS SP42 DB 060302 <0,0250 <0.0249 <0.0252 <0.0397
Average <0.0250 <0.0249 ' <0.0262 " 40,0397

%RPD Sample/Sample Dup NA NA NA NA
E06-0151-090 OKMN GWS PL430 060302 - .|, -<0.0250 .| . <0.0249, . | i <0.0262 - |  <00397
£06-0151-091 OKMN GWS PL43 DB 060302~ | ...n<0.02607, ;7| . 1<0.0249* <0.0252 - | . <0.0397
% Average':| ' <0.0260 " <0,0249 <0.0252 <0.0397

:  %RPD SamplelSample Dup | U INA v " NA - NA ‘NA
E06-0151-004 [ OKMNOGWSRWaS0080302 | " '<00250 ' |’ <0.0249 - <0022 |  <0.0397
E06-0151-005 - OKMN GWS RW39 DB;060302 00250 /| <00249 |  <0.0252 <0.0397
" Averagh | <0020 | <0.0249 | 00252 | <0.0397

%RPD Sample/Sample Dup NA NA _ NA NA
E08-0151,098 - - | OKMNGWSPC450060303 ~ +| - . 0502 .-|. 0390 .u'|' 00649 <0.0367
E06-0151-0087 »~ | OKMN GWS PC45 0:060303: §. -] +0822 i 0464 o |** 0.0835 <0.0397
E06-0151-008 .- “OKMN GWS PC45 DB 060303 <7 | - ¥ 0514 C 0449 7 [TV 00547 <0.0397°
A "‘*‘ " Average’| 0543 ' “pase | T 00ei0 | <0097

' %Rsb Sample/Sample Dupiabbip’ |~ ~ 797" | e 91 " NA
E06-0151-102 OKMN GWS SP44 0 060303 <0.0250 <0.0249 <0.0252 <0.0307
E06-0151-103 .. | OKMN GWS-SP44 DB 060303 <0.0250,. | - <0.0249 . . <0.0252 - | <0.0397
S oy vt e - Average-| . .-<0.0280 .| : <0.0249-% . % <0:0262 <0.0387

%RPDSampleISample Dupgi o NA INAT A NA .__NA
E06-0151-106 OKMN GWS RW38 D 060303 0.0525 0.187 <0.0252 <0.0397
E08-0161-107 OKMN GWS RW38 DB 060303 0.0556 0.195 <0,0252 <0.0397
Average 0.0540 0.191 <0.0262 <0,0397

%RPD Sample/Sample Dup 6.7 42 __NA NA
E06-0151-110 OKMN GWS RW37 0 060303 0312 247 <0.0252 <0.0367
E06-0161-1109 OKMN GWS RW37 0 060303 0.282 2.51 <0.0252 <0.0387
E06-0151-111 OKMN GWS RW37 DB 060303 0.268 2.56 <0.0252 <0.0397
’ . Average |, 0297 ' <00262 ;. | <0.0397

. %RSD SampMSamplo DupILab Dup ; .80 .+ | NA . NA
E06-0151-114 ' OKMN GWS PL41:0:060300 00788~} <0,0252 <0.0397
E06-0151-115 OKMN GWS PL41 DB 060303 00796 | <0.0249 <0,0252 <0.0307
Average 0.0781 ®0.0268 <0.0252 <0.0397

%RPD Sample/Sampla Dup 38 NA NA NA

(1) The analytical uncertainty for PFOA was 100+5.8% based on method accuracy and precision. See Section 3.7 for
additional explanation, The limit of quantitation (L.OQ) was 0.0250 ng/mL. Results and average values are rounded
to three significant figures according to EPA rounding rules. %RPD values are rounded fo two significant figures.

3M CONFIDENTIAL
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3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

Because of rounding, values may vary slightly from those listed in the raw data. Samples with reported resuis less
than the LOQ of 0.0250 ng/mL may or may not have PFOA present. Results less than the LOQ are not quantified.

(2) The analytical uncertainty for PFOS was 100+3.7 % based on method accuracy and precision. See Section 3.7 for
additional explanation. The limit of quantitation (.OQ) was 0.0248 ng/mL. Results and average values are rounded
to three significant figures according to EPA rounding rules. %RPD values are rounded to two significant figures.
Bacause of rounding, values may vary slightly from those listed in the raw data. Samples with reported results less
than the LOQ of 0.0249 ng/mL may or may not have PFOS present. Results less than the LOQ are not quantified.-

(3) The analytical uncertainty for PFHS was 1008.6% based on method accuracy and precision. See Section 3.7 for
additional explanation. The limit of quantitation (LOQ) was 0.0252 ng/mL. Results and average values are roiinded
to three significant figures according to EPA rounding rules. %RPD values are rounded to two significant figures.
Because of rounding, values may vary slightly from those listed in the raw data. Samples with reported resulis less
than the LOQ of 0.0252 ng/mL may or may not have PFHS present. Results less than the LOQ are not quantified.

(4)  The analytical uncertainty for PFBS was 100+6.6 % based on method accuracy and precision. See Section 3.7 for
additional explanation. The fimit of quantitation {LOQ) was 0.0397 ng/mL. Resuits and average values are rounded
to three significant figures according to EPA rounding rules. %RPD values are rounded to two significant figures.
Because of rounding, values may vary slightly from those listed in the raw data. Samples with reported resuils less
than the LOQ of 0.0397 ng/mL may or may not have PFBS present., Resulits less than the LOQ are not quantified.

(5) Sampile results are for a Iaboratory extraction duplicate. The relative standard deviation (%RSD) is reported usmg all
. three results (sample laboratory dupllcale and sample dupllcate)

i

{6) The average value listed is the concentration for the sample or sample duplicate that produced a valde above'ihe
LOQ. A true average and %RPD between the sample and sample duplicate was not determined.

21 Sample Collection ‘ ’

Samples were collected in Nalgene™ (low-density polyethylene) bottles prepared at the 3M
Environmental Laboratory. Prior to sample collection, bottles designated for field matrix spikes were
spiked in the laboratory with'a known volume of an appropriate matrix spiking solution containing the

. analytes of interest (PFOA, PFOS, PFHS, and PFBS). Collected sample bottles were retumed to the .
laboratory at ambient conditions on March 3, 2006. Table 2 below deiails the bottles prepared and the
corresponding spike levels for each samphng location. Samples were collected from nine individual -
. sites. Table 3 provides the key code for the sample descriptions.

Table 2. Sample Collection and Spike lnformatlon. R

iy

Final Concentration (ng/mL)
- | - Nominal . Co DU B
. . |Finaf Volume| _ . PFOA . PFOS PFHS . PrBS
Description (mL) . L )

Sample - ceowd - 480 0| . NA NA : NA ° NA
Sample Duplicate ~ ~ . +| 4507 | o NA ONAL NA NA
Low Field Matrix Spike C 450 0898 0897 101 0092
High Field Matrix Spike | ** 480 | 9.9 o7 101 882
TipBlank | 450 NA CONA CONA | NA
Trip Blank Low,Matrix Spike 450 0.999 . 0907, 1.01 . 0992
Trip Blank High Matrix Spike 450 - | . 988 | g7 . 104 | 9o
3M CONFIDENTIAL PAGE 4 OF 18
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3M ENVIRONMENTAL LABORATORY
REPCORT NO. £06-0151

Table 3. Sample Description Key Code. - -

Sample D Code | Definition o

AW 'Residuumwell

PL_ ... | Paftevile Limestone wel - P f
§P - . i ]St Peter Sandstone wel S ST
PG . " | Prairie du Cheln well L

OKMN .. | OakdsloMinnesotasite;, ...i -

GW % Gmundv\iater Sample 7 A S :

0 . ‘Sample .

DB Duplicate

LS - Low.Spike S D )
HS | High Spike . . ' ( T

B
;o

The ground water samples, sample duphcates and f eld matnx splkes retumed for analysns all had
visible sediment present which “colored” the water sample when shaken to disperse the solids. . All
collected samples were centrifuged to remove particulate Before extraction. See Section 2.2 for more
information. Additionally, the samples associated with RW37 generated a fairly strong petroleum odor.
The table below descnbes addmonal observatlons noted for each of the: sample locatlons

Table 4, Sample Observatlons

Observations

Well Identification Sediment Color \ " Sediment Amount Other

RWS7 Grey-brown ‘"Moderate Strong petroleum odor present
RW38 Rust-brown @Light I NA »
RW39 "ol s CRustobfown o ':"‘;'\'." Cn@aghtt - VY ONA-

RV | Restbiowi - 0 0 Ohoddmie s | " NA

PLat e 4o Rusbrown 05T T OModeraty NA

spaz " " Tl " Rodbbrown -, -~ ONoderate | "I NA

PLas . 1 Rustorown 0 | ONoderte | NA

sPas | Greybrown e Moderate. . o .___NA

PC45 Rust-brown B  Prignt ‘ NA

() ls\?-'oderate :ﬂer centrifugation of a 40 mL ahquot sohds roughlythe 5|ze ofa pea remalned aﬂer removal ofthe
pematarn

(2) Light: after centrifugation of a 40 mL aliquot, solids present but m«mmal

2.2 Extraction
All samples, calibration standards, and associated quahty control samples'were extracted using the
pracedure outlined in ETS-8-154.1 “Determiniation of Perfiuorinated Acmls Aldohols, Amides, and
Sulfonates in Water by Solid Phase Extractions-and-High Performance Liquid Chromatography/Mass
Spectrometry Briefly, 40 mL of sample were loaded onto a pre-conditiohed Waters C18 solid phase
extraction (SPE) cartridge (Sep-Pak, 1.0 g, 6 cc) using a vacuum manifold. The loaded SPE cartridges
were then eluted with & mbL of methanol. This extraction procedure concentrates the samples by a
factor of eight. (Initial volume = 40 mL, final volume = 5 mL). The calibration standards, lab control

spikes, method blanks, and tnp blank sample and splkes were extracted as described abové. Because
the collected ground water samples contained visibly significant amounts of sediment/particulate, the
40 mL aliquot was centrifuged at 3500 rpm for ten minutes for all samples, sample’ duplicates, low ﬂeld
matrix spikes and high field matrix spikes prior to extraction. * Atter centrifugation, the supematant was *
loaded onto the SPE cartndge for extraction similar to the calibration standards.and laboratory quality
control samples. The remaining.solids were retained if further extraction was deemed necessary.
EI'S-8454 1 does not describe sample centrifugation prior to extraction. This method modification was

3M CONFIDENTIAL . PAGESOF 18
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3M ENVIRONMENTAL LABORATORY
-REPORT NO. £06-0151

necessary as the sediment completely clogged the SPE cartridges almost immediately preventing

- complete loading of the water sample. The final methanol sample extracts had a slight yellowish color.
Recoveries of laboratory matrix spikes and field sample matrix spikes demonstrated that the
centrifugation step did not significantly impact the method performance:

Samples were extracted and initially analyzed on March 3, 2006. The trip blank spikes for all four
analytes produced recoveries of approximately 60%. Additionally, most field sample matrix spike
recoveries were between 60-80%. Upon further review of the data, it was determined that an older
standard was used to prepare the upper range of the calibration curve on March 3, 2006 and that this
standard was not the same one used to prepare the collection bottle spikes. On March 6, 2006, a new
extracted calibration curve was prepared using the same (newer) standard used to prepare the
collection bottle spikes. Method blanks and lab control spikes at 1 ng/mL and 10 ng/mL were also
prepared with the new curve. Additionally, the trip blank and trip blank field matrix spikes along with
two samples (E06-0151-098 and E06-0151-0110) were also re-extracted. Furthermore, low and high
lab matrix spikes at 1 and 10 ng/ml. were prepared for the two samples selected for re-extraction. For
the lab matrix spiked samples, an appropriate amount of spiking standard was added to the 40 mL
sample aliquot before it was centrifuged to remove the solids. Analysis of selected calibration points
from the first curve (March 3, 2006) against the the new curve (March 6, 2006) demonstrated that a
systematic bias of 20-30% was present in the first analysis. Al sample extracts from March 3, 2006
were then reanalyzed against the new curve. All results presented here are from the March 6, 2006
analysis against the new cahbratlon curve,

2.3 Analysis

All sample and quality control extracts were analyzed for the target analytes using high performance
liquid chromatography/ tandem mass spectrometry (HPLC/MS/MS).. Pertinent instrument parameters,
the liquid chromatography gradient program and the speczﬁc mass transmons analyzed are descnbed
in the tables below. -

Table 5. Instrument Parameters

Instrument Name . ’  ETSStan.

Liquid Chromatograph -_Agilent 1100

Guard column Betasil C18 (2.1 mm.X100 mm), 5 um

Analytical column Betasil C18 (2.1 mm X 100 mm), .5 um I i
Injection Volume - : L Sl | . : R
Mass Spectrometer *__Applied Biosysfems API 4000 -

loh Source ' : | " Tuibo Spray”

'Electrode o o Zspray

Polarity ) . Negative

Software Analyst 1.4.1

Table 6 Liquid Chromatography Gradlent Program B

Step TotalTimé | ~ FiowRate . |- “percent A Percent B
Number (min) (ul/min) (2 mM ammonium: acetate) - (Methanol)
0 0 300 : 80.0 200
1 1.0 300 80.0 C 200
2 14.5 300 10.0. Co L 90.0
3 155 300 ) 100 : 90.0
4 165 - 300 - 80.0 20.0
5 20.0 300 80.0 20.0
3M CONFIDENTIAL " PAGEBOF 18
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3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

Table 7...Mass Transit!ons

Mass Transition -

An Dwell Time (msec
e Q123 (msec)
“eFBS . | 20080 . 125
L 200090 A 125
PFHS ¢l 3900 . 125.
399/99 . 125
Uprpg F 499130 125 1 . S
g 499799 125 ¢ c R
499/80 125 ‘ v
“PEOA 413/369 125 '
T 413219 S - TR
4131169 125

*Individualtranstions were summed to produce a “otal i6n chromatogram” (TIC). The TICs wers used for Guantiation.

3.1. Calibration o
Calibration standards were prepared by; sprkrng known amounts. of methanohc stock solutvons AR
containing PFOA, PFOS, PFHS, and PFBS into 40.mL of ASTM type | water. -Each spiked water. ;
standard was then extracted in the same manner as the collected samples. A total of twelve spiked .
standards ranging from 0.025 ng/ml to 25 ng/mlL (nominal) were prepared. A quadratic, 1/x weighted,
calibration curve was used {0 fit the data for each analyte. The data was not forced through zero during
the fiting process. Calculating the standard concentration using the peak area counts and the resultant
calibration curve confirmed accuracy of each curve point. Each extracted calibration standard used to
generate the final calibration curve met the method calibration accuracy requirement of t25% The
correlation coefficients (r) were greater than 0 999 for all analytes

3.2 Limit of Quantitation (LOQ) L :
The LOQ for this analysis, as defined in ET: $-8-154.1, is the lowest non-zero calibration standard inthe
curve in which the area counts are twice those of the method blank(s). The limit of quantitation for
PFOA, PFOS, PFHS, and PFBS s 0.0250 ng/mL 0.0249 ng/mL, 0.0252 ng/ml., and 0.0397 ng/mL
respectively Area count comparision for the method b|anks and the lowest calibration standard vwll be
provided in Section 3.5.1. .

3.3 System Suitability

Fiver replicate injections of the 5 ng/mL. extracted-calrbratlon standard was analyzed at the begmmng of
the analytical sequence to demonstrate overall system suitability.” The séme standard was analyzed in
triplicate at the end of the analytical sequence. All analytes met method acceptance criteria of less than
5% relative standard deviation (RSD) for peak area and less than 2% RSD for retentlon time for both
opening and closing system suitabifity injections. - '

T

3.4 Continuing Calibration

During the course of the analytical sequence, several continuing calibratron verification samples
(CCVs) were analyzed to confirm that the instrument response and the initial calibration curve was still
in control. All CCVs produced recoveries within 100%£25%, which met method criteria.

3M CONFIDENTIAL PAGE 7. OF 18
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3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

3.5 Bilanks

Three types of blanks were prepared and analyzed with the samples: method'blanks, solvent blanks
and fieldArip blanks. Each blank type i is described below.

3.51  Method Blanks

Several method blanks were prepared by loading 40 mL of ASTM Type | water onto a C18 SPE
cartridge and eluting with 5 mL of methanol using the same extraction procedure as the samples.
Method blanks were prepared to evaluate the levels of background contamination in the overall
extraction process (reagent water, glassware, SPE cartridges, etc.) Table 8 lists the area counts for the
method blanks and the LOQ standard associated \Anth the given data set.

Table 8. Method Bilank Area Counts for Extractions performed on 31612006

Sample Name . Sampie Comment Samiple ID ] Area Counts

' ' : ' ‘ _PFoA PFOS PFHS PFBS
5060306a025 Method Blank-1 MB-060306-1 11741 2880 5939 13417

5060306026 Method Blank-2 | MB-060306-2 11689 1412 "2265 4009
0603062027 - Method Blank-3 " MB-060306-3 11131 1814 "s101 0 | 18787
0603062028 Method Blank-4 MB-050306-4 6189 203 1824 4178
0603062029 | Method Blank-5 MB-080306-5 8872 1510 1613 4717
50603062030 | Method Blank-6 MB-060306-6 5558 655 1218 1874
$060306a031 Method Blank-7 MB-060306-7 | 20205 1982 5292 11821
50603062032 Method Blank-8 MB-060306-8 15076 1802 4387 | 14398
Area Counts of highest method blank muitiplied by two ' . 40410 .. | . 3964 11878 ' 3‘7574
Area Counts LOQ standard ' 50284 | 5254 | 21147 54306
LOQ concentration, ng/mlL . } ) ) ‘ 0.0250 0.0249 00252 | 0.0397.

(1) Determinedtobe a statlstlcdl outlier at the 80% confidence level usvng Dixon's Q-fest. Area value not used to establlsh the
LOQ for PFOS. :

352  SolventBlanks

Several methanol solvent blanks were analyzed to assess system contamination and/or instrument
carryover. Analyte peak area counts in all blank samples were less than half the area counts of the
calibration standard used to establish the LOQ.

3.5.3  Field/Trip Blanks

Prior to sample collection, one sample container was filled with 450 mL of ASTM Type | water, sealed,
and shipped to the sample collection site along with the empty containers. This sample was analyzed
as fieldAtrip blank. The trip blank serves as an additional method blank that accounts for any storage
conditions and/or holding time issues that the samples may experience. The target analytes were not
detected above the stated LOQ in the tnp blank .

3.6 Lab Control Spikes (LCSs)

For the extractions performed on March 3, 2008, low (0.25 ng/mL.nominal concentratlon) and high (7.5,
ng/mL nominal concentration) lab control spikes were prepared and analyzed in triplicate. 1.CSs were
prepared by spiking known amounts of the analytes into 40 mL of ASTM Type | water to produce the
desired concentration. The spiked water samples were then extracted and analyzed in the same
manner as the samples. Analysis of triplicate LCSs at the two specified levels cross-validates the

3M CONFIDENTIAL PAGE 8 OF 18
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analytical method as used here for any modifications/deviations from ETS 8-154.1. Additionally, LCS.
results will be used to determine overall method uncertainty in Section 3.7. Table 9 summarizes the
LCS recovery results from the March 8, 2006 extraction.set.. LCS recoveries from the March 3, 2006
extraction are not given here as no sample results were reported from this run.

Table 9. "Lab Control Spike Results.

_PFOA e .~ __PFOS

Spiked | Caiculated | © . | Spiked “Calculated

“iConc. Con¢.” % Conc. ' { -Cone. %
Sample Description Lab ID (nlmL) (ng/mL) Recovery (ngyml) (lgg/mL) Recavery
1 ppb Lab Control Spike LCS-060306-1 | 0899 |'¢ 100, | 100 . ] 0997 1.04° 104
1 ppb Lab Contro! Spike LCS-060306-2 | 0.999 1.01 101 0,097 1.03 103
1ppb Lab Control Spke | LCS-080306-3 |  0.999 0.961 96.2- 0.097 1.00 - 100

' 10 ppb Lab Control Spike | LCS-0603064 |  9.99 9.19 924 987 9.91 99.4
10 ppb Lab Control Spike | LCS-060306-5 | 999 | . 965 , 1 e86 . 97 102 . . 102
10 ppb Lab Controt Spike | LCS-0803066 | 9.99 9. 85 ' 988 9.97 101 101
Average %Recovery +%RSD 97.4%33.3% ) 102%1.8%
PFHS N PFBS

Sample Description LabiD . (ngng gg/mL) Recovery % (ng/mL) Recovery
1 ppb Lab Control Spike | LCS-060306-T | 1.0 1,08 “Yor ' ogez 1.04 105
1 ppb Lab Control Spike | LES-080306-2: 1 © 1.01 111 | 110 0992 1.05 106
1 ppb Lab Control Spike ~ |- LCS0680308-3 ' 1.01 1.08 107 0992 “1.03 © 104
10 ppb Lab Controi Spike | LCS-080306-4 104 | 985 . 97.7, 992 | 917 .| 24
10 ppb Lab Control Spike | LCS-060306-5 101 0.93 98.5 9.92 9.32 940
10 ppb Lab Control Spike | LCS-060306-6 10.1 9.84 976 9.92 9.49 95.7
Average %Recovery +%RSD 103%25.5% 99.4%16.1%

1) Al results and average values listed to thrae slgnrﬁcam ﬁgunas aog;rdm to EPA roundmg rules. %RSDvalues given to two
significant figures. Due’to rodnding, values may vary slightlyfrom ose in the raw data

Calculated Concentration
LCS Percent Recovery = *100%
tRecovery = = Spike Concentration "

standard deviation L'CS replicate’
averageLCSrecovery -
Vigres oo .

el

LCS%RSD = +100%

3.7 Analytical Uncertalnty '
Both the accuracy (percent recovery) and precision (%RSD) of the lab control splkes weére used to
estimate the overall method's analytical uncertainty for a given analyte. For example, the overall
accuracy and precision for PFOA based on LCS results was 97.4% + 3. 3% The measured precision
(%RSD) is then used to determine the range of the accuracy
Example: -
97.4%(0. 033) - 3.25°
974+325— 100.7; 97.4-3.25=94.20

3M CONFIDENTIAL PAGE 9 OF 18
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Thus, LCS accuracy resuits range from 84.2% to 100.7%. The absolute difference of the low and
high ends of this range when compared 100%, are then calculated.

100.7%-100% = 0.70%
100%-94.2% = 5.8%.

The most conservative (largest) absolute difference is then used as the analytical uncertainty for the
given analyte. Therefore, the analytical uncertainty for PFOA is given as 100 £ 5.8% for these results.
For PFOS, PFHS, and PFBS, the analytical uncertainty, as defi ned here, is 100 + 3.7%, 100 + 8.6%,
and 100 £ 6.6%, respedlvely X

38 Fleld Matrix Sp:kes (FMS) ' '

Low (nominal concentration of 1.0 ng/mL) and high (nominal concentration 10 nglmL) field matrix
spikes were collected at each sampling point to verify that the analytical method is applicable.to the
collected matrix. Field matrix spike recoveries within method acceptance criteria of 100£30% confirm
that “unknown” components in the sample matrix do not interfere with the extraction and analysis of the
analytes of interest. Field matrix spike results will be presented in the next section with the sample
data. - v ,

(Catculated Sample Concentration ~ Average Concentration : Field Sample & Field Sample Dup )

FMS Recov
ecovery = Spike Concentraton

*100%

The tables (T ables 10-1 9) below summarize the sample results, field matrix splke recoveries, and lab
matrix spike reovoeries (if applicable) for the nine locations as well as the Trip Blank.Each table
provides the average concentration and the relative percent difference (RPD) or relative percent
standard deviation (RSD) of the sample and sample dupllcate {and laboratory duplicate — if applicable).
All field matrix spike recoveries were within 100+30% for all analytes except for the high level PFOS
field matrix spike associated with PC45 (LIMS ID# E06-0151-101) which produced a recovery of 148%.
The analytical accuracy for the PFOS results associated with this well have not been adjusted as the
low field matrix spike, as- well as the Iow and high level lab matnx spikes, produced recoveries within
100+30% .

3M CONFIDENTIAL : PAGE 10 OF 18
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Table 10. "Sample Results for OKMN GWS RW40.

3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

PFOA - PFOS PFHS PFBS
Conc. T i . Conc. - Conc. Cone. .
3IMLMS ID Description (ng/ml) | : %Recovery | (ng/ml) * %Recovery (ng/ml) %Recovery {ng/mL) %Reco
E06-0151-082 | OKMN GWS RWA40 0 060302 <0.0250 UNA | <00249 NA <0.0252 NA <0.0397 NA
E06-0151-083 | OKMN GWS RW40 DB 060302 <0.0250 NA . <0:0249 NA <0.0252 NA <0.0397 NA
E06-0151-084 | OKMN GWS RW40 LS 060302 115 115 122 122 - ‘115 114 0.976 98.4
E06-0151-085 | OKMN GWS RWA0 HS 060302 726 727 9.93 996 9.05 90.0 84 846
Average Concentration (ng/mL) +%RPD <0.0250 <0.0249 <0.0252 <0.0397
NA= Not Applicable. '

(1) Table displays rounded values for all concertrations and percerit recovéry values (3 ssgmﬁmntﬁgures) %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the values in the raw data. %RPD values not given' wnh both the sample and sample duplicate concentrations are less than the !eporbed 1oQ.

Table 11. “'Sample Results for OKMN GWS SP42.

PFOA PFOS - PFHS PFBS
Conc. - ~ Conc. _ . Conc., : Conc.
M LIMS ID Description (ng@LJ %Recovery | . (ng/ml) %Recovery Jg/mL) Y%Recovery (ng/mL) %Recovery
E06-0151-086 | OKMN GWS SP42 0 060302 <0.0250 NA - <0.0249 NA <00252 7|, " NA <0.0397 NA
£06-0151-087 OKMN GWS SP42 DB 060302 <0.0250 NA <0.0249 NA <0 0252 SoNA L <0.0397 NA
£06-0151-088 OKMN GWS SP42 LS 060302 093 .93:1 1.18 118 . 1.03 102 |- 0963 97.0
£06-0151-089 OKMN GWS SP42 HS 060302 725 726 101 101 3.54 - 849 S . 8.21 827
Average Concentration (ng/mL) £ %RPD <0.0250 <0.0249 <0.0252 <0.0397
NA= Not Applicable.

o)
=]
Q
foun
>
&

(1) Table displays rounded values for all concentrations and percent recovety values (3 significant ﬁgures) %RPD values (2 significant ﬁgures) Recovery and RPO values may vary

slightly from the values in the raw data. %RPD values not given with baih the sample and sample duplxcaie oonc,entatons are less than the reported LoQ.
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Table 12. "Sample Results for OKMN GWS PL43.

3M ENVIRONMENTAL LABORATORY
REPORT NO. E06-0151

i,

PFOA PFOS PFHS PFBS
Conc. Conc. Conc. Conc.

3M LIMS iID Description (ng/mL} %Recovery (ng/mL) %Recovery {ng/mt) %Recovery (ng/mlL) %Recovery
E06-0151-090 | OKMN GWS PL43 0 060302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-01651-091 OKMN GWS PL43 DB 060302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-092 | OKMN GWS PL43 LS 060302 1.02 102 12 120 1.09 108 0.882 99.0
E06-0151-093 OKMN GWS PL43 HS 060302 8.29 83.0 117 117 10.1 100 9.31 93.8
Average Concentration (ng/mL) + %RPD <0.0250 <0.0249 <0.0252 <0.0397

NA= Not Applicable.

(1) Table displays rounded values for all concentrations and percent recavery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the vah.ges in the raw data. %RPD values not given with both the sample and sample duplicate concentrations are less than the reported LOQ.

Table 13. 'Sample Results for OKMN GWS RW?29.

PFOA PFOS PFHS PFBS

. Cone. Conc. Conc. Conc.
3M LIMS ID Description (ng/mL) %Recovery | (ng/ml) %Recovery | (ng/inlL) %Recovery (ng/ml) | oRecovery
E06-0151-094 | OKMN GWS RW383 0 0650302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-095 | OKMN GWS RW33 DB 060302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-096 | OKMN GWS RW39 LS 060302 0.954 95.5 1.07 107 0.968 96.2 0.951 95.8
E06-0151-097 | OKMN GWS RW38 HS 060302 743 744 105 105 9.52 94.6 9.25 932
Average Concentration (ngymL)  %RFD <0.0250 . <0.0249 <0.0252 <0.0397 ..

NA= Not Applicable.

(1) Table displays rounded values for all concentrations and percent recovery values (3 stgmﬁcant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the values in the raw data. %RPD values not given wﬁh both the sample and sample duphcalb concentrations are less than the reported LOQ.

000017
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Table 14. ""Sample Results for OKMN GWS PC45.
PFOA _PFOS PFHS PFBS
M IIMS 1D | Description (ng/mlL) Y%Recovery [(ng/ml) %Recovery (ng/mL) %Recovery (ng/mL) %Recovery
E06-0151-098 | OKMN GWS PC45 G 060303 052. | ~ NA .- | D464 NA 00849 | - NA <0097 | NA
E06-0151-099 | OKMN GWS PC45 DB 60303 0514 NA 0.448 NA 0.0547 NA <0.0397 NA
E06-0151-098" | OKMN GWS PC45 0 060303 _ 0.59: NA 0.390 NA 0.0635 NA <0.0397 NA
E06-0151-100 | OKMN GWS PC45 LS 060303 5 806 164 121 111 1085 105 106
E06-0151-101 | OKMN GWS PC45 HS 060303 .93 . . 940 i52 S48 103 102 974, 982
OEQE-0151- Laboratory Matrix Spike o T Al . o
0981MSlow | at1ngimi . 159 105 1.41 975 1.07 100 0.944 95.1
(‘)E%_O151_ Laboratory Matrix Spike [ f . 3
098-LMS High | a1 10 ng/mL ~ 13- | 108 - | 110 106 10.5 104 9.05 912
Average Concentration (ng/mb) +%RSD_ -~ . - - .- 0543%7.9 0.43419.0 0.0610%9.1 <0.0397

NA= Not Applicable.

(1) Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the values in the raw data.

(2) Sample results are from a dupficate laboratory extraction of the sample. All three replicate values used fo determine average and %RSD.

(3) FMS recovery exceeded method acceptance criteria of 100£30%.

(4) Laboratory matrix spikes were prepared by spiking the 40 mL sample aliquot prior to centrifugation.

- N
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Table 15. MSample Results for OKMN GWS SP44.

3M ENVIRONMENTAL LABORATORY
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e

PFOA PFOS PFHS PFBS
Conc. Conec. Conc. Conc.

IMLIMS ID Description _ (pg/mL) %Recovery (ng/mlL) %Recovery {(ng/ml) Y%Recovery _(ng/ml) %Recovery
E06-0151-102 | OKMN GWS SP44 0 060303 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-103 | OKMN GWS SP44 DB 060303 <Q.0250 NA <0.0249 NA <(0.0252 NA <0.0397 NA
E06-0151-104 | OKMN GWS SP44 LS 060303 0.943 944 1.08 108 0.991 985 0.942 94.9
E06-0151-105 | OKMN GWS SP44 HS 060303 8.82 88.3 119 119 9.60 95.4 9.16 923
Average Concentration (ng/mL) +%RPD <0.0250 <0.0249 <0.0252 <0.0397

NA= Not Applicable.
(1) Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
shghﬂy from the values in the faw data %RPD values not given with both the sample and sample duplicate concentrations are less than the reported LOQ.

Table 16. “’Sampxe Results for OKMN GWS RW38

PFOA ‘PFOS PFHS PFBS
. B Conc, Conc. Conc. Conc,

3MLIMS ID Description {ng/mL) Y%Recovery (ng/mL) %Recovery {ng/ml) %Recovery {ng/mL) %Recovery
ED6-0151-106 | OKMN GWS RW38 0 060303 0.0525 NA 0.187 NA <0.0252 NA <0.0397 NA
E06-0151-107 | OKMN GWS RW38 DB 060303 0.0556 NA 0.495 NA <p.0252 NA <0.0397 NA
£06-0151-108 | OKMN GWS RW38 LS 060303 1.02 96.7 142 123 1.06 105 0969 975
E06-0151 -109 | OKMN GWS RW38 HS 060303 7.94 78.9 10.2 100 9.27 92.1 8.86 89.3
Average Concenﬂaﬂo@g/mL)fVRPD 0.0540% 5.7 0.1914+4.2 <0. 0252 <0.0397

NA= Not Applicable.
"(1) . Table displays rounded values for ail concentrations and percent recovery values (3 significant figures), %RPD values (2 s:gmﬁwnt figures). Recovery and RPD values may vary
slightly from the values in the raw data. %RPD values not given with both the sample and sample duplicate concentrations are less than the reported LOQ.
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Table 17. "Sample Resuits for OKMN GWS RW37.

PFOA PFOS PFHS PFBS

s e Conc. o B - Cone. - | . Conc. Conc.
3MLMS ID Description (gg@l.) . %Recovery (ng/mL) " %Recovery (ng/mL} %Recovery {ng/mL) %Recovery
E06-0151-1 1"0 | OKMN GWS RW27 0 060303 0.282 NA . 251 }.....NA <0.0252 NA <0.0387 NA
E06-0151-111 | OKMN GWS RW37 DB 060303 0298 NA 256 . NA <0.0252 NA <0.0397 . NA
E06-0151-1107 | OKMN GWS RW37 0 060303 0.312 ‘NA 247 NA <0.0252 NA <0.0397 NA
E06-0151-112 | OKMN GWS RW37 LS 060303 122 923 343 922 119 118 118 17
E06-0151-113 | OKMN GWS RW37 HS 060303 AL 744 117 92.1 102 101 983 9.1
: 9)Em151_ L aboratory Matrix Spike o e o ) . o

1104MSLlow | at1ng/mL- 147 -7 e 120 0.983 977 0.941 948
OIE06.0151- Laboratory Matrix Spike . ) .
110-LMS High | at10ng/ml. 962 .. 933 123 | 982 891 | 888 8.82 . 889
Average Concentration (ng/mL) +%RSD - 0.297+5.0 ‘25118 <0.0252 <0.0397

NA= Not Applicable. . .
{1) Table displays rounded values for all contcentrations’and percent recovery values (3 sigrificant figures), %RPD values (2 significant figures). Recovery and RPD values may vary

slightly from the values in the raw data.
(2) Sample results are from a duplicate laboratory extraction of the sample. Al three replicate values used fo defenmine average and %RSD.
(3) Laboratory matrix spikes were prepared by spiking a 40 mL sample aliquot prior to centrifugation.
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Table 18. 'Sample Resuits for OKMN GWS RW39.

PFOA PFOS PFHS PFBS

Conc. Conc. Conc. Conc.

3M LIMS ID Description (ng/mL) %Recovery {ng/inL %Recovery (ng/mL) %Recovery {ng/mL) %Recovery
E06-0151-114 | OKMN GWS PL41 0 060303 0.0766 NA 0.0268 NA <0.0252 NA 4 <0.0397 NA
E06-0151-116 | OKMN GWS PL41 DB 060303 0.0796 NA <0.0249 NA <0.0252 NA \ <0.0397 NA
E06-0151-116 OKMN GWS PL41 LS 060303 i 103 1.13 111 1.10 108 0.985 100
E06-0151-117 | OKMN GWS PL41 HS 060303 9.93 98.6 121 121 1.7 116 10.3 104
Average Concentration (ng/mL) + %RPD 0.0781+3.8 #0.0268 <0.0252 <0.0397

NA= Not Applicable.
(1) Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary

slightly from the values in the raw data. %RPD values not given with both the sample and sample duplicate concentrations are less than the reported LOQ. .
(2) The average value reported reflects the single result that was above the LOQ. A true sample average and %RSD were not determnned

Table 19. "Sample Results for the Trip Blank.

PFOA PFOS PFHS PFBS

Conc. Conc. Conc. Cone.
IMLIMS ID Description _(ng/ml) %Recovery (ng/mL) %Recovery {ng/mtL) %Recovery (ng/mL) Y%Recovery
PExtracted 3-3-06 7 BN
E06-0151-079 OKMN PW TRIP2 0 060302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-080 OKMN PW TRIP2 LS 060302 0.808 809 0.788 79.0 0.808 803 0.783 789
E06-0151-081 OKMN PW TRiP2 HS 060302 747 74.8 8.25 82.7 8.04 79.9 767 773
Extracted 3-6-06 -
E06-0151-079 OKMN PW TRIP2 0 060302 <0.0250 NA <0.0249 NA <0.0252 NA <0.0397 NA
E06-0151-080 OKMN PW TRIP2 LS 080302 104 104 0.928 93.0 104 103 0.§82 : 99.0
E06-0151-081 OKMN PW TRIP2 HS 060302 9.04 90.5 10.2 102 10.0 994 - 9. 58' 96.5

NA= Not Applicable.

(1) Table displays rounded values for all concentrations and percent recovery values (3 significant figures), %RPD values (2 significant figures). Recovery and RPD values may vary
slightly from the values in the raw data. %RPD values not given with both the sample and sample duplicate concentrations are less than the reported LOQ .
(2) Samples extracted on 3-3-06 but analyzed against the calibration curve prepared on 3-6-06.
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] PFOA, PFOS, PFHS, and PFBS results for the collected samples were presented jn Table 1.

" Laboratory control spikes were used to determine the method accuracy and precision for all analytes.

; The accuracy‘and precision were then used 1o estimate the analytical uncértainty for the results (100 +
5.8% for PFOA; 100  3.7% for PFOS, 100 + 8.6% for PFHS, and 100+ 6.6% for PFBS). ‘Field matrix
spike recoveries within 100+ 30% demonstrated that the analyﬂcal method was appropnate for the
given sample matrix. ,

“

All remaining sample and associated project data (hardcopy and electronic) will be archived according
to 3M Environmental Laboratory standard operating procedures

v-‘
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Initerim Report #1-Analysis of Oakdale Water Samples ' Exygen Study No.: P0001400

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

‘Exygen Study Number P0001400, entitled “Analysis of Perfluorooctanoic Acid (PFOA),

Perfluorobutanesulfonate (PFBS), Perfluorohexanesulfonate - (PFHS), and

Perfluorooctanesulfonate (PFOS) in Water, Soil, Sediment, Fish, and Clams Using

LC/MS/MS for the 3M Cottage Grove Monitoring Program,” conducted for 3M

Company, i is being performed in compliance with EPA TSCA Good Laboratory Practice
. Standards 40 CFR 792 by Exygen Research.

a/mfévﬂ/ .. ’ ) f/%f

hn Flaherty Date
Principal Investigator
Exygen Research

' 5/ Z?’/m

Jaisimha Kesari P.E., DEE o Date
- Study Director o
Weston Solutions, Inc.

o xS iiles

Robert A. Paschke Date
Sponsor Representative
IM Company
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. Interim Report #1-Analysis of Oakdale Water Samples ~ Exygen Study No.: PO001400

QUALITY ASSURANCE STATEMENT

Exygen Research’s Quahty Assurance Unit remewed Exygen Study Number P0001400,
entitled, “Analysis of Perfluorooctanoic Acid (PFOA), Perfluarobutanesulfonate (PFBS),
Perfluorohexanesulfonate” (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
Sediment, Fish, and Clams Usmg LC/MS/MS for the 3M Cottage Grove Monitoring
Program.” AH reviewed phases' were ‘inspected for conduct according to Exygen
Research’s Standard Operating Procedures, the Study Protocol, and all applicable Good
Laboratory Practice Standards. All findings were reported to the Exygen Principal
Investigator and Management and to the Study Director.

Date Reported to Date Reported to

Date Principal Exygen Date Reported to
Phase Inspected Investigator Management  Study Director

1. Protocol Review 03/24/05 03/25/05 03/29/05 05/19/05
2, Extraction Review 03/24/05 . 032505  03/29/05 05/19/05
3. Raw Data Review o

and Interim 05/16-17/05 05/18/05 05/19/05 - 05/19/05

Analytical Report

Review

ﬂm%@/&r/ | aﬁ//?/{w
Lyciﬁcal Lead, QualityVAssurance Unit e

'Note; All inspections will be documented in the QA statement for the final analytical
report at the conclusion of the study.
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" Interim Report #1-Analysis of Oakdale Water Samples ~ * - “Exygen Stidy No:: P0001400

CERTIFICATION OF AUTHENTICITY

- This interim report, for Exygen Study Number POOOMOO is a true and complete
rcprcsmltatmn of the raw data . _

Submitted by: Exygen Research
3058 Research Drive
State College, PA 16801
(814) 272-1039

Principal Investigator, Exygen:

2/, w/é//// B ks

hn Flaherty Date
Vice President - ' S
Exygen Research

Exygen Research Facility Managcment:

y W// 1 s

ichard A. (fraz/ i’ Date
President ’ - e
Exygen Research

Study Directgr, Weston Solutions, Inc.

Jmsmmaﬁ’és‘a% PE,DEE - - Daté ‘
Weston Solutions, Inc

Sponsor Representative, 3M Company: -

| = t]otlos
Robert A Paschke Coe Date
Manager, 3M Corporate Envxronmenml Programs
Exygen Research ‘ .- Page 40f110

000027



* Interim Report #1-Analysis of Oakdale Water Samples . Exygen Study No.: P0001400

. STUDY IDENTIFICATION

.- Analysis of Perfluorooctanoic Acid (PFOA), Perfluorobutanesulfonate (PFBS),
Perfluorohexanesulfonate (PFHS), and Perfluorooctanesulfonate (PFOS) in Water, Soil,
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1.0 SUMMARY

Exygen Research extracted and analyzed water samples for the determination of
perfluorcoctanoic acid (FFOA), perfluorobutancsulfonate . (PFBS),

- perfluorohexanesulfonate (PEHS), and perﬂuorooctanesulfonate (PFOS). accordmg to

.Exygen Method V0001780 (Appendix A).

The limit of quantitation for PFOA, PFBS, PFHS and PFOS in water was 50 ng/L and the
hmlt of detectlon for PFOA, PFBS, PFHS and PFOS in water was 25 ng/L

A.naly’ucal results for the analy51s of PFOA, PFBS PFHS and PFOS in water samples are
summarized in Table 1. The overall average percent recoveries + standard deviations for
all fortifications of PFOA, PFBS, PFHS and PFOS in water samples were 93% + 19,
141% % 21, 96% + 15 and 109% = 32, respectively. The overall average percent recovery
+ standard deviation for all fortifications of (he surrogate field spike compound, *C-
PFOA, in water samples was 83% + 21. ‘

2.0 OBJECTIVE,

The objective of the analytical part of this study was to detef_nﬁne “levels of
perfluorooctanoic acid (PFOA), perfluorobutanesulfonate (PFBS),
perfluorohexanesulfonate (PFHS), and perfluorooctanesulfonate (PFOS) in  water
according to Protocol PO001400 (Appendix A),

3.0 INTRODUCTION

This report details the results of the analysis for the determination of ?FOA‘, PFRS, PFHS
and PFOS in water using the analytical method entitled, “V0001780: Method of Analysis
for the Detemunanon of Perﬂuoroootanmc Acid (PFOA) in Water by LC/MS/MS.”

The study was uutlated on Ma.rch 03, 2005, when the study director signed protocol

number PO001400, The analytical stait date for this interim report was March 21, 2005,
and the analytical termination date for this interim report was April 21, 2005.

Exygen Research - Page 12 0f 110
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4.0 ANALYTICAL TEST SAMPLES

One hundred and twenty-one water ‘samples,- which correspond to twenty-nine sample

- sites; (Exygen ID C0064404-C0064438," C0064442-C0064461, C0064467-C0064532)

were recéived at ambient temperature on March 15, 2005 from Tim Frinak at Weston
Solutions, Inc. The samples were ‘logged in by Exygen' personnel and placed in
refrigerated storage.

Sample log-in and chain of custody information is located: in the raw data package
associated with this interim report. Storage records will be kept at Exygen Research.

t

5.0. REFERENCE MATERIAL

The analytical standard, PFOA, was pvmhased from S1gma Aldrich and was recewed at
Exygen on December 08, 2003. The sumogate spiking standard, C labeled
perfluorooctanoic acid (°C PFOA), was received at Exygen on April 15, 2004 from the
3M Company. The analytical standards, PFBS and PFHS, were supplied by 3M. PFBS
was received from 3M ‘at Exygen on July, 06, 2000. PFHS was received from 3M at
Exygen on January 20, 2003. PFOS was pm'chascd from Fluka Corporatlon and was

received at Exygen on Apnl 23 2003.

The available information for the rcfcrcncc matenals is hstcd below PFOA was stored
ambient. PFBS, PFHS and 3@ PFOA were stored frozen and. PFOS was stored
refrigerated.

Compound Exvgeﬁ InventoryNo.. . Lot# Purity (%) Expiration Date

PFOA SP0003800 23116HB 97.64 12/08/05
BCPFOA - SP0004184 ... -3507-195 . 97 | 03/29/09
“PFBS ' S§P0000252- - ».¢40l - . 967 12/04/06
PFHS . SP0002401 -. = -, -SE036 . 98.6 . 10/18/06
PFOS SP0002694 430180—1 101.2 04/23/06
* The molecular structures ofPFOA 13c PFOA PFBS, PFHS and PFOS are gwenon the
following pages:’ Cren
Exypen Research . Page130f110
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PFOA

Chemical Name: Perfluorooctanoic acid

Molecular Weight: 414 : '

‘"Transitions Monitored: 413 <> 369 {for quantlﬁcatlon) and -
413 — 219 (for confirmation)

Structure:

Bc PFOA
~Chemical Name: 1,2-13C perﬂuorooctanom acld
Molecular Weight: 416
Transition Monitored: 415 — 370"
Structure:

PFBS
Chemical Name; . Perﬂuorobutanesulfonate

" Molecular Weight: 338 supplied as the potassium salt (C4FsSO KD
- Transitions Momtorcd 299 - 99
Structure ' ”

Exygen Research ... Pageldof110




Interim Report #1-Analysis of Oakdale Water Samples Exygen Study No.: PO0C1400

PFHS :

Chemical Name: Perfiuorohexanesulfonate _ »
Molecular Weight: 438 supplied as the potassium salt (CsF1380;K")
Transitions Monitored: 399 — 80 '
Structure:

PFOS

Chemical Name: Perfluorooctanesulfonate -

Molecular Weight: 538 supplied as the potassium salt. (CanSOgK )
Transitions Monitored: 499 — 80

Structure:

6.0 DESCRIPTION OFANALYTICAL'METHOD

The analytical method “V0001780 Method of Analysxs for the ‘Determination of
Perfluorooctanoic Acid (PFOA) in Water by LC/MS/MS™ was used for this study.

6.1, Extraction Procedure

A 40 mL aliquot of the water sample was used for the extraction procedure. After
fortification of appropriate samples, the samples were loaded onto a Cig SPE cartridge
conditioned with 10 mL of methano] and 5 mL of water. The eluate was discarded.
Approximately five milliliters of methanol was added to the cartridge. Five milliliters of
eluate was collected into a graduated 15 mL polypropylene centrifuge tube. Each sample
was analyzed by LC/MS/MS electrospray.

" - Exygen Research ... Pagel50f110
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6.2 Preparat:on of Standards and Fortlﬁcatxon Soluﬁons

' Individual stock standard solutions of PFOA, '3(: PFOA, PFBS, PFHS and PFOS were

prepared as specified in Exygen method V0001780. The stock standard solutions were
prepared at a concentration of 100 pg/mL by dissolving 10 mg of each of the standard
(corrected for purity and salt content, if necessary) in methanol. From these solutions,
1.0 pg/ml fortification standard solutions were prepared by taking 1 mL of the
appropriate stock and bringing the volume up to 100 mL with methanol. By taking 10
mlL of the appropriate 1.0 pg/mL fortification standard and bringing the volume up to 100
mL with methanol, 0.1 pg/ml. fortification standards were prepared. By taking 10 mL of
the appropriate 0.1 pg/mlL fortification standard and bringing the volume up to 100 mL
with methanol, 0.01 jig/mL fortification standards were prepared,

Several sets of standards containing PFOA, >C PFOA, PFBS, PFHS and PFOS were
prepared in water and processed through the extraction procedure, identical to samples.
The following concentrations were prepared:

Conc. of Fort. . Fort - Volume of - Final Cone. of
Solution ~ Volume Fortified Sample Calibration Sid.
(ng/mL)' WD) @y (ng/L)

0 0 40 0
10 . 100 40 25
10 200 40 50
10 4000 40 : 100
100 . 160, .- - 40 o 250
100 200 . 40 . 500
100 400 40 . 1000

' of PFOA, C PFQA, PFBS, PTHS and PFOS .

An additional mixed stock so]utlon of PFOA, 13C PFOA PFBS PFHS, and PFOS was
prepared at 1000 pg/mL and diluted to 100-and 10 pg/mL for bottle spiking purposes.
Complete details can be found in the raw data package associated with this study.

The stock standard solution and .all fortification and calibration standard solutions were

stored in a refrigerator (4° +' 2°C) when not in use. Documentation of standard
preparation is located in the raw data package associated with this interim report,

Exygen Research ‘ ‘ _ Page 16 of 110

000039




Interim Report #1-Analysis of Oakdale Water Sampl&e . Exygen Study No.: PO001400

6.3 Chromatography

Quantification of PFOA, PFBS, PFHS and PFOS was accomplished by LC/MS/MS

electrospray The retention time of PFOA, PFBS, PFHS and PFOS was ~12 min, ~5
" mins, ~11 mins, and ~13 mins, respectively. Peaks above the LOD were not detected in
- any of thc reagent blank samples correspondlng to the analyte retentlon time.

’ 6 4 Instrument Sensmwty

The smallest standard amount mJected durmg the chrbmatographxc yun had a
concentration of 25 ng/L of PFOA PFBS PFHS and PFOS

6.5 Description of LC/MS/MS Instrument‘and Operating Conditions-
Instrument: . API4000 meolecular Mass Analyzcr

Interface: Turbo Ion Spray Liquid Introducnon Interface
Computer: DELL Opthlcx GX400
- Software: ‘Wmdows NT, Analyst 1.4.1

"HPLC: . Hewlett Packard (HP) Series 1100
B o HP Quat Pump _
HP Vacuum Degasser
HP Autosampler
HP Column Oven

HPLC Column: Thermo Fluophase RP, 50 mm x 2.1 mm
Column Temp.: 30°C :

Injection Vol.: 15 pL
Mobilé Phase (A): :2'mM Ammonium Acetate in water

Moblle Phase (B) Methanol

Tlme! [ f'% L % B

0.0 - .65 . 35 -
1.0 65 35
80 ... 25 . 75
1000 25 .5
1.0 - 65 . - 35
18.0 65 : 35

Total run time: ~18 min
Flow Rate: 0.3 mL/min

" Bxygen Research . Page 17 of 110
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lons monitored: S
o : - : Approximate
Analyte Mode Transition Retention Time
Monitored {min)

PFOA " negative 413 — 369 ~12 min.
PFOA Confimm lon negative 4135219 - . ~12min,
13C PFOA - negative 415 = 370 ~12 min.
‘PFBS negative 299 — 99 ~5 min,
PFHS negative 399 > 80 ~11 min.

PFOS neg“ative 499 5> 80 ~13 min.
6.6 Quantitation and Example Calcuilation

Fifteen microliters of sample or calibration standard were injected into the LC/MS/MS.
The peak area was measured and the standard curve was generated (using 1/x fit weighted
linear regression) by Analyst sofiware using six concentrations of standdrds. The
concentration was determined from the equations below.

Equation 1 calculated the amount of analyte found (in ﬁg/L, based on peak area) using the
standard curve (linear regression parameters) generated by the Analyst software program.

. Equation 1: .
: Analytc found (ng/L) (Peak area - mteroept) x DF

slope R
Wherc DF = Dilution Factor factor by which the final volume was dJluted nf necessary.

For samples fortified w1th known amounts of PFOA, PFBS, PFHS, PFOS and BC PFOA
prior to extraction, Equation 2 was used to calculate the percent recovery. -

Rccovcry (%) =

(analvyte found(ngZLQ - ghalyte in control gngz;n x100%
: o © amount added (ng/L) S

An examplc of a calculamon using an acmal sample and results from the PFOA analysis

follows:
Water sample Exygen ID C0064432 Spk F (Set 032105BR), fortified at 50000 ng/L

' w1th PFQA where:

peak area = 1170161 ,
‘intercept A L = 26200
slope . .o 0 = 1330

" dilution factor - = 100
ng/L PFOA added (fort levcl) - = 50000
amt in corresponding sample (ng/L)* = 37600

(*The primary sample result was used for all calculations)
- Exygen Research - .Page1B80f110
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From equation 1:
‘Analyte found (ng/L) = [1170161 —26200] x 100

1330
, . =  86012ng/L* .
From equation 2: = e
. % Recovery = (86012 ng/l.~ 37600 ng/L) x 100%
e 50000 ng/L
= 9% |

(*values are slightly different from raw data due to rounding)

7.0 EXPERIMENTAL DESIGN

3C PFOA was used as a surrogate for-all' the samples, *C PFOA was added to the
sample collection bottles in the laboratory before being shipped to the field for sampling.
For samples designated as ficld matrix spikes, PFBS, PFHS, PFOS and PFOA were also
added at a known concentration to the bottles in the laboratory before being shipped to

‘the field. The samples were filled-to'a 200 mL volumetic fill line in the field.

The samples were extracted in five sets. Each set consisted of one reagent blank and two
reagent blanks fortified ‘at known concentrations; -The first set contained six sample sites,
the second set contained six samples sites, along with a trip blank and two trip blank
spikes. " The next two sets containied seven sample sites each. The fifth set contained
three sample sites, along with a second trip blank and two irip blank spikes. For each

- site, a sample, a field duplicate and two-matrix field spikes were collected. For each site,

a laboratory ‘duplicate of the primary sample was extracted and two laboratory matrix
spikes were also extracted. For the two laboratory matrix spikes, two 40 mL portions of
the primary sample collected for the site was poured from the bottle and fortified. Not
only were PFBS, PFHS, PFOS and PFOA added in the laboratory prior to extraction, but
also C PFOA was added: - The additional "’C PFOA was added because the levels of
PFBS, PFHS, PFOS and PFOA spiked.inio the samples were known to exceed the
calibration ranges and were not analyzed without dilution; therefore, °C PFOA levels
were adjusted to require the same dilution as the other analytes.

For each primary sample collected, between the. field and lab; seven individual QC results
were reported for *C PFOA. Some samples gave recoveries for °C PFOA outside of the
normal acceptance range of 70-130%. Because laboratory control spikes for '*C PFOA
were acoeptable in every set, instrament washes were free of °’C PFOA, at least one °C
PFOA recovery per the seven done for the sample was acceptable and no evident errors in
spiking or extracting could be found, no re-extractions were performed. °C PFOA
recoveries outside of 70-130% are deemed indicative of matrix effects.

Exygen Rescarch - . . Pagel9of1l 10
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8.0 RESULTS

Analytical results for the analysis of PFOA, PFBS, PFHS, and PFOS in water samples are
summarized in Table 1. '

Fortification recoveries for PFOA, PFBS, PFHS and PFOS in the water samples are
detailed in Tables II and III. The overall average percent recoveries + standard
deviations for all fortifications of PFOA, PFBS, PFHS and PFOS in water samples were
93% £ 19, 141% + 21, 96% =+ 15 and 109% + 32, respectively. Fortification recoveries
for *C PFOA in the water samples are detailed in Table IV. The overall average percent
recovery * standard deviation for all fortifications of ">C-PFOA in water samples was
83% +21.

9.0 CONCLUSIONS

The water samples were successfully extracted and_‘analyzed for PFBS, PFHS, PFOS and
PFOA according to analytical method V0001780. There were no circumstances that may
have affected the data quality or integrity.

10.0 RETENTION OF DATA AND SAMPLES

All original paper data generated by Exygen Research that pertains to this interim report
will be shipped to the sponsor. This does not include facility-specific raw data such as
instrument or temperature logs. Exact copies of all raw data, as well as a signed copy of
the interim analytical report and all original facility-specific raw data, will be retained in
the Exygen Research archives for the period of time specified in EPA TSCA Good
Laboratory Practice Standards 40 CFR 752.
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Tablel. : Summary of PFBS, PFHS, PFOS and PFOA in Water

Samples
- Anafyte Found {ppt, ng/L)
Elulﬂ D . Ctlent 2:2'0 ) C4 Sulfonate PFRS €6 Sulfonats PFHS  C8 Sutfonate PFOS G Acld PFOA
CO064454 GRLMN-GW-W3.0-050310 312 162 A T 65
C0064404 Rop OKLMN-GW-W3-0-050310° 296 TS 0. 8220
COG64405 OKLMN-GW-WS-0-050310 Oup 303 - 158 . 3180 - S 5000
C0064408 OKLMN-GW-W8-0-050310 57.0 ' N 0 290
COB4440B Rep  OKLMN-GW-WB.0050310° 8. - - - ND - 557 - 275
C0084400 OKLMN-GW-W8-0-050310 Dup - 60.1 ND 563 - "
£0084492 OKLMN-GW-W26.0.050310 78400 222000 18500000 78300000
0084412 Rep OKLMN-GW-W26-0-050310* 75700 - - 244000 . 14400000 . 70200000
0064413 OKLMN-GW-W26-0-050310 Dup . 71400 214000 12200000 71800000
Co064416 OKLNIN-GW-W33-0-050310 26600 92300 © o ast0000 1750000
C0064416 Rep OKLMN-GW-W33-0-050310" 28800 .. 84800 4870000 2020000
0064417 DKL MN-GW-W33-0-050310 Dup 28500 81500 4540000 2790000
0084420 OKLMN-GW-W205-0-050310 8260 6740 148000 147000
C0064420 Rep OKLMN-GW-W205-0-050a10" . 8800 8610 118000 150000
CO084421  * OKLMN-GWW-W205-0-050310 Dup - 7850 7070, 116000 158000
C00B4424 OKLMN-GW-W215.0-050310 801 760 37400 4400
CO064424 Rep  OKLMN-GW-W215-0-050310" #1.2 256 A 27000 - 3510
C0064425.  OMLMN-GW-W215-0-050310 Dug 758 270 26900 - 4070
£0084428 OKLMN-GW-W2010-0-050310 ND' ’ ND ND NG
C0064428 Rep'  OKLMIN-GW-W2010-0-050310" ND .- . ND ND. ND
00064420 - OKLMN-GW.W2010-0-080310 Dup ND - ND ND NO
CUDB4432 OKLMN-GW-PW7-0-050310 4460 a0 71600 37600
CO0B4432Rap  OKLMN-GW-PWT-0-050310" 4340 - 5080 67800 . .- 38400
CO0B4433 . OKLMN-GW-PW7-0-050310 Dup 4620 . 5080 .- 72400 . 38
C0064436  OKLMN-GW-TRIP1-0-050310 ND ND ~ no ND
CO064442 CILMN-GW-PWB-6.050310 13300 23800 . M300 . . 61400
C006444ZRep - OKLMN-GW-PWB-0-050310° - . 14100 2800 © 35600 80800
CO064443 OKLIMN-GW-PW8-0-050310 Dup 14100 23000 33400° 58500
Go064446 OKLMN-GW-PWS-0-050310 210 - L6180 04400  4g000
CODBAM4BRep OKLMN-GW-PWS-0-050310" 2140 - 5000 84900 - . 46700
C0084447 OKLMN-GW-PWS-0-050310 Dup 1530 £140 88800 40600
CO0B4450 OKLMN-GW-W8102-0-050310 N N Na . 24
COOB4450Rep ~  OKLMN-GW-We102-0-050310" 535 ° . ND NaQ - 228
0064451 0KLMN-GW-WG102-°-O§O310 Dup NQ ) ND ND 227
GDOS4454 OKLMN-GW-WE104-0-050310 N ND : 108 - 207
CO0E44B4 Rep  OKLMN-GW-WB104-0050310° N N 1 189
Co064456  OKLMN-GW-WE104-0-050310 Dup 512 ND » 118 184
C0064458 - OKLMN-GW-W8201.0-050340 740 ND NG . 955
0084458 Rep OKLMN-GW-WE201-0-450310* 74.% - . ND o NO - 88.3
CO064459  OKLMN-GW-WB201-0-050310 Dup 150 ND NG 132
CO064467 OKLMN-GW-W20-0-056309 13800 12900 46500 © . 285000
CODGA467 Rep OKLMN-GW-W20-0-050308° - 10700 . . . SO040 - .. 38300 243000
C0064488 OKUMN -Gw-WZO-OvCSOGOQ Dup 10000 7860 30100 190000
. C0084471 OKLMN-GW-W22-0-050309 . 3600, 31400 45800 17000
(0084471 Rep OKLNMN-GW-W22.0-050805" 32200 29500 34000 * 301000
C0064472 OKLMN-GW-W22.0-050308 Dup 37500 25700 26100 244000
*Laborstory Duplicate
ND = Not getectsd at or above 25 ngil
NQ = Not qusntifiabls = Measured concantration between 25 ng/L. and the Limit of
Quantitation (LOQ) which is S0 ng/L.
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Interim Report #1-Analysis of Oakdale Water Satmples- Exygen Study: No.: P0001400

Table .. Swummary of PFBS, PFHS, PFOS and PFOA in Water

Samples Continued
‘ - Analybs Found {ppt, ngiL]
Exygen ID . ) clhntsawpio 12] ctsu!fonau PEES - C6 Suonats PFHS * C# Sutfonats PFOS C8 Acid PFOA
CODB44TS OHLMN-GW-W31-0-050309 1300 - §130 . 132000 23100
CO0BAATS Rap OKLMN-GIW-W31-0-050309" 1380 0 4780 T 132000 22300
0084476 OKLMN-GW-W31.0-050308 Dup 1380 5190 156000 24900
0084478 OKUMN-GW-W320-050300 280 3000 4o 117000
C0064478 Rep OKLMN-GW-W32-0-050308° * * - 2260 320 44400 - ¢ 93100
0064470 OKLMN-GW-W32-0-050308 Dup. 2060 2040 - 83000 125000
0054482 OKLMN-GW-W217:0-050308 *" = ND N NG NQ
CO0BALE2Rop  OKLMN-GW.W217.0.050308°" . ND: - ©ONDL e - NQL NG
Ca0B4483  OKLMN-GW-W217-0.050308 Dup. ND NO 128 NQ
C00B4486 OKLMN-GW-W2008-0-050308 - 6780 .. . .10100 15500 - . 50300
CDOB4486 Rep OKLMN-GW-W2008-0-050300* . 170 7 40800 -.- 47800 . 58700
CO0B4487  OKLMN.GW-W2008-0-050308 Dup 8830 10300 18800 60300
0084490 OKLMN-GW-W2012.0-050308 - 210 o - 117000 - 48900
0064490 Rep ~ OKLMN-GW-W2012-0-050300° ° 1960 a0 118000 46400
C0064491  OKLMN-GW-W2012-0.060308 Dup 1020 4420 139000 51400
0084454 OKLMN-GW-WE0-0-050309 ND CUND. ND 302
00084494 Rep OKLMN-GIV-WB0-0-050509° . * ND- ~ mp ND 260
CO084405 OKLMN-GW-W80-0-050309 Dup. ND ND ND 328
CooB4dsa OKLMN-GW-PW1.0.050310 8620 . - 4180 " §6900. . . 37300
£0084498 Rop OKLMN-GW-PW4-0-050310° - SBS0 - - 4150 . . . 71600 . amano
0064408 OKLMN-GW.PW1.0-060310 Dup 5680 4170 70800 6100
C0084502 OKLMN-GW-PW2-0-060310 Y . 3630
CO0B4502Rep - OKLMN-GW-PW2-0050310% . 524 A} 3890
0064503 OKLMN-GW-PW2-0-050310 Dup B84 700 i 5160
0084508 OKLMN-GW-PW3-0-060310 8870 10000 32700 177000
CO0B4508 Rep’  OKLMN-GW-PAW3-0-050340° " ; 6740 .. - L0740 25500 160000
| COOBASOT | OKLMN-GW-FW3-0-050370 Dup , 6570 . . #90 .  32300 176000
0084510 OKLMN-GW-PW4.0.080310 813 780 33800 72100
0084510 Rep OKLMN-GW-PW4.0-050310° ~ . 770 v 7480 30300 67600
CODB4S1T OKLMN-GWHPWA-0-060310 Dups 10 - . 7550 27800 65900
Co084514 OKLMN-GW-PW8-0-050310 7830 14500 T gooon 78400
0084514 Rep OKLMN-GW-PWE-0-050840° ¢ - 8000 i 14800 86000 78700
00084515 OKLMN-GW-PW8-0-050310 Dup $130. - 14600 - 85400 78500
0084518 OKLMN-GW-PW10-0-050310 13100 "7 29200 1400000 715000
£0084518 Rop OKLMN-GW-PW10-0-050310° 12700 - - (27400 -, . 1780000 781000
CO0B4519  OKLMN-GW-PW10-0-050310 Dug: 1900, . . 26800 1740000 814000
: i R . |
COD645622 OKLMN-GW-PW11.0-050310 6520 8820 40800 50300
CO0B452ZRep  OKLMN-GW-PW11-0-060310°¢ . 84%0. - - 10080 . 50800 . 71600
CODB4523-  OKLMN-GW-PW11-0.050310 Dup .- 7180, . 8080 . 400 . 60800
COD64526 OKLMN-SW-0-050310 Ne NG 1180 491
CODBIS2BRep .  OKLMN-SWD.050810° i NQ ..o N@ . . 1200 . 52
Conedsz? OKLMN-SW-0-050310 Dup < Ne N 1270 537
CO084530 OKLAIN-GW-TRIP2-0-050310 N W ND ' ND
'Laba'aturynuwcate "
= ot detectod at or abave 25 ng/L

NQ = Not quantifiatiie = Messured concantration batwser 25 R/ ani the Limitof '
Quaniitation (LOQ) which is 50 ng/L.
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nterim Report #1-Analysis of Oakdale Water Samples "~ Exygen Study:No.: P0001400

-+ TableIl. Matrix Spike Recovery of PFBS and PFHS in Water

. Samples
. G4 Sulfumate PFBS C# Sulfonate PFHS
o : ) Amoum AmtFound  Amount Anound  Amt Found Amount
- Sxmnple - Spikad W Sample Recovrad Recovery Spiked kv Sampie Recoversd Recovery
JDescription ] {n n " i %)
. OXLMNGW.-WI.0-0680310 . .
{C00BA404 Sok ©, 3000 ngit. Laks Spiks) H000 312 6980 133 5000 182 5180 68
OKLMN-GW:WJ-0-050310 . . .
" 150084404 Spk 0, S0DO0 npA. Lab Splla) 50000 M2 Br400 ' 134 50000 182 . . 47500 85
OKEMN-GW-W3.0-050310 Low Spika S pph . ..
{CTOBI0N FT00 NG, Field Spihe ) 5000 312 7450 148 5000 182 5140 100
OKLMN-GW-W3-0.05031D High Spike 50 ppb ] » . . .
(CHOS4407, 50000 L. Fiale Spike 50000 32 74700 148 50000 182 54400 108
OKLMN-GW-WB-0-053310
(CODBIA0 Spk E, 5000 nY/L Lab Bpike) 5000 570 . 7020 139 5000 ND 5120 102
OKLMN-GW-WES-0-0%0310 .
(COOMADE Spk F, 50604 DA Cad dpikel - 50000 570 - 70000 140 50000 o NR 81400 163
ORUMNZGW-WS-0-050310 Low Splie ¥ pob .
{CODRAAID, 3000 nh. Field Splke ) $000 57.0- 7410 147 5000 ND 8510 110
OXLMN-GW-WE-0-050310 High Spiks 66 ppb .
{CO004411, BDOO0 ngA. Flald Bpike ) §0000 8§20 70500 | 141 50000 ND 53300 107
OKLMN.GW-W280-050310 . .
(0062412 Bkt G, 5000 nipl. Lab Spitm) 8000 73400 - 73100 . 5000 222000 R07000 *
OKLMN-GW-W24-0-050310 - . -
{COQBAA1Z Sph K, 30000 HgA. 1nb Spika] 50000 73400 125000 03 | 8%cce 222000 252000 *
DKLMNAGW-W2E-0-080310 Low Spike 5 ppb .
. fEObBIA14, 5800 nph. Flald Spika ) 5000 73400 78200 > 500 § 222000 210000 .
OKLMN-GW-W28-0-050310 High Spike 30 ppb : ' N
(COUBA41S, BOOTD nig'L. Fleid Spios ) 50000 73400 147000 147 80000 | . 222000 286000 N
OKLMNGWW31005001D . , ' S
{CODBTE 2ok ), 5000 npL Laky Bpiha) 8000 26000 -33600. . | 5000 €230 78000 *
QKLMN.GW-W33-0-050310 : Lo .
(00084418 Spik J, K00N rL. Liks Spike) S0000 | 26800 . 133000 212 50000 92300 1z B
OKLMN-GW-W33-0-056310 Low Spika 5 pph
{COMELA(R, SI00 /L Flsid Spika } 5300 26800 3q700 ° ] 500D 82300 . 85200 M
OKLIMN.GW-W33-0-050310 High Splke &0 ppb ’ - s
{CODEA419, BOOXO nglL. Fistd Spika ) 50000 26800 108000 102 50000 72 S 150000 116
OKLMN-GW.W205-D.950310 ‘ ‘ I
(COM4AZ0 Bpi K, 5000 RGN Lub Spiks ) 500a 6200 - 15400 143 5000 BY4D ) 12500 116
OKLMN-GW-W205-0-050310 ¥ . ]
{COOBEZD Bpk L, 50000 e/ Lab Spika) - 60000 | 6260 . IO 128 80000 | 8740 53100 83
OKLMN-GYW-WZ05.0-050310 Low Bplke § ppb
QCODLAAT, BO0H wph. Fladd Spike ) 5000 8280 15200 9@ | sooa €740 . 11/00 101
OKLMN-GW-N208.0-050310 High Spike 50 ppb ’ .
{CONBASZY, $A0N0 ng/. Fiald Spike ) BOOOO 8260 ) . 32800 148 - 50000 6740 - - - E0B00 408
OKLMN.GWW215-0-050310 » b
(G004 Sph W, 0300 np. Lab Splke ) 5000 6010 7200 28 | 8000 78 5280 e}
OHLMN-GW-W235-0-060310 . L .
1COOS442E Bk K, SO038 nph. Lab Spike j 50000 801.0, 67200 133 | ‘50000 768 50300 99
OKLMN-GW-W215-0-050310 Low Spike § pph Co. . et e
TC0004428, 3000 npA. Fivld Spike ) . . 8000, 010 . . 6720 ‘118 5000 | 780 © 82407 -]
ONLMN-GW-W215-0-050340 High Bpiks 83 ppb i . i B
(COUIMAZT, 50000 ngAL Flekt Spive ) 9000 IO . e . 13 5000 760 48500 86
*Sarnple realdue excoids the apiking leval sgnificanty; therekore, :nﬁwmlmvay value u;u%m be caloutated
ND = Not gelectsd 21 or above 25 ngfL (pp0.
NG = Notquontifinbie = Measursd concentraion between 25 R/l (ppl) and te Limit of
Quantitation (1.OQ) which is 58 ngiL. (ppt).
Note: Since thiz sumamoy bl Shows rouncsd resuits, recovery values may vacy sightty
from the uatues in the aw daf.
Exygen Rescarch - Page24 of 110

000047




Interim Report #1-Analysis of Oakdale Water Saﬂrples : | " -Exygen Study No.: P0001400

Table Il. . Matrix Spike Recovery of PFBS and PFHS in Water

3
Samples Continued
. C4 Sudonaie PFES . 9 Sutionabe PFRS
. - o Ameunt AmtFound  Amount Amount Amt Found Amount
< Sample : . = Spiked - InSample  Recoved Recovery Sphed i Sample  Recoversd Recovery
Description R L e T T R f 3
OKLMN-GW W2010-0-050310 , L
{CDOMA2S Spk S, 5000 AL Lab Spika) | 5000 ND 8550 132 5000 ND 4500 26
OKLMN GW-W2010-8.050310 . i
0000422 Spk D, 3RO gk Lok Spike) 0008 | ND: €8500 138 50000 § NO 48700 or
OKLMN-GW-W2110-0-060310 Low Splke 5 pph I . o
(COD4430, 3000 g, Fiwidl Syihe } 5000 ND &700 34 5000 KD 6700
DKLMN-GYY-W2ZD10-0-050310 Kigh Spike 50 ppb -
(CB084431. BOOOD noL. Fluld Sidkie ) 50000 ND 83800 128 50000 ‘ND | 43700
OKLMN-GW-PW? 5080810 3 . IR
* (COOB4I2 Spk B, 5000 ng/). Lab Spia ) 5000 4450 12200 185 - 5000 <4800 . . 00
CKLMN-GW-PWT 0050310 . .
{COGBMAN2 Sk F, $DOOS AN Lab Eplke) $0000 - 4480 72000 37 50000 4800 50800 82
OXLMNGW-PWT-0050310 Low Spike 6 ppd : . ]
{CU0B8434, 3002 ngiL. Flald Spike } 5000 4480 13200 115 B¢+ 4] . 4800 8370 a1
OKLMN-BW-PWT7-0-050310 High Spike 80 ppb . - ) . :
1COURI4IN, DOOVD ngrl. Fiwld Spits } 50000 4480 80000 151 S0000 4800 59000 108
OKLMN-GW-TRIP1-0060318 Low Spike & pph 8
{COMEELI7, 5000 il Field Sptia ) 5000 NO 540 134 - 000 ND 4600 2
OKLMN-GW-TRIF1-0-050310 High Spike 50 ppb : . :
{00084438, BADOG n/L. Fhald Spike } 0000 ND 48400 88 - 1 50000 © ND 46100 a2
OKLMN-GW-PWB.0-05U310 - ' . ’
(00084442 Eok G. 5000 ngh, Lab Jplke } 5000 13300 21400 162 500 48800 29700 118
OKLMN-GW-PWS-0-050340 . . - ’
E00RA442 Spie H, FOKO0 rgit, Lab Spika ) 50000 13300 7800 133 50000 23800 70300 90
9KLMN-GWW!MGB31O Low Spiks 5 ppb ! : e
' {COOBALL4, 3308 noyl, Field Spike § 5000 13300 21000 154 5000. 23800 30000 124
OKLMN-QW-FWE.4-030310 High 8pike 80 pph L ’ .
{COCRA44S, 50000 npt. Field Spike ) 50000 13300 80700 138 50000 23000 78400 1068
OKLMIN-GW-PW8-0-050250 ‘ ; IR
{£0084448 Bk 1, 3000 ng/L Lab Bpike ) 5000 2110 9290 144 8000 | 518D 8310 a3
OKLMN-GW.PWH.0060310 X . . . '
{CI0BHAIS SpK Jf, BO0OT N/t Lab Sk ) §0000 2110 68000 134 B000 5160 84400 EL]
OKLMN-GW-FW3S-DDKIIMT Low Spike $ ppb B i : .
. {C008440, 500 NG FIeiO Spie ) 5000 2110 " §200 19 - 5000 5160 B350
OKLMN-GW-FW3-0-DE03 10 High Spike 50 ppby . : -
(00064448, 30000 nolL Fiald Spike) 50000 2110 74800 148 50000 5180 84800 -}
OKLMN-GW-WH3.0.060310 ‘ . ' . e '
LOMOARSE Ko K, BOOO L Labs Spe ) 5000 NQ 7360 147 5000 ND 4990 ]
OKLMN-GW-WH102-8.050510 R . ) : :
{CO0B4450 Sk L, 50000 npl. Lub Spike ) 50000 NG . 87500 1356 §0000 NO 47300 5
OMLMN-GW W6102.0.050310 Low Spika § ppb . ) :
{CO0BA4E, 000 n. Fiabd Bptia ) 500Q NG 7120 142 5000 ND 5040 109
OKLMN-GW-WS102-0-050310 High Jplke 50 ppbd ] ) : [ R .
(ONB442Y, 30000 ngt, Flakd Sevika 50000 NQ r0700° 141 50000 | - ND 50600 101
“Sample re8idus exseeds the apiking lovel Signilicanty; thertors, recovsry valos' canriot be cakigter

NO = Not detected a1 or above 25 ngiL. {pp1).

NQ = Mot quantifiable = Measured contentration between 25 niL (ppt) and the Limit of
Quantiation (LOQY which s 50 ngh. (pph). . . o L

Note: Since thix surnetiary ishle xhowd rounded reauits, reSovery VAIUES mey vaty slightly

from s uslngs Inthe w dsta : < B
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"Interim Report #1-Analysis of Oakdale Water Samples - - Exygen Study No.: P0001400

Table II.  Matrix Spike Recovery of PFBS and PFHS in Water
Samples Continued

) C4 Sulfonats PFBS C8 Suifonste PFRS
Amount AmtFound  Amount Ampunt  Amt Found Amount
Sample - : Splked’ io'Sempls  Recovered  Recovery Spiked inSample  Recoversd Recovery
Dq:cﬂpﬂon ngrt) 4(32!_) {ag/} [%l ‘ng&) !ng]iz Qnﬂﬁ %)
OKLMN.GW WH104-3-050510 ' _ :
© {COPB4451 3ysk b, 3000 At Lot Splle | 5000 NQ 8680 134 5000 o 5050 101
OKLMN-GW-W3104-0-050310 . . .
(CDOEAISS Bk N, 50009 o, Lab Spike) 50000 NQ 73000 148 50000 N 48000 %
OKLIAN-GW-WEHI04-0030310 Low Spike.6 ppb ’ N
(GODIAASE, 3500 not. Fieid Splke 5000 NQ . 6730 135 5000 ND 4720
OKLMN-GW-W8154-0.050341 High Spike 58 pph ) o v
{COOR4LTT, 35000 npyL Flekd Belbs | 50000 NQ T 9700 138 | 50000 | | ND 51200 02
ORLMN-GW-WE201--050840 . ' ‘ N )
{CoDuAsSa Spk C, BUI0 nL Lab Spine ) 5000 74.0 6580 130 5000 ND ) 4640 %
OKLMN-GW-W0201-0-050310 : . v .
(COOB4SS Jpk D, 50000 N/l Lak Splke } 50000 4.0 66500 131 50000 NO 44400 88
OKLMNGW-W$204-0-050310 Low Splke 0,5 ppb - . !
{CODBA48T, 500 na/L. Flatd Kiiks ) 500 74.0 877 124 500 " ND . 543 w8
OKLMNGVY-WE203-0.050310 High 8pike § ppl . : . .
(02084481, S350 npN. Fisid Spika) 5000 740 . 7580 150 - 5000 WND - 5300 108
OKLMN-GW-W20-0-050308 . )
{CO0R4AT Sk E, 5000 npl. Lats Splke ) 5000 13600 19400 110 8000 12900 16200 68
DKLMN-GW-W2b-0-060309 . '
{CaosaaEy7 Spk F, S0000 ng/l. Lah Spike ) 5000 13500 - 77100 126 - 80000 12800 65200 85
oxwu-ew-wzon—osom Low Spike 3 pph : . .
(CDDBAM; 5008 gl Fiatt Splica ) 5000 130800 20900 140 6000 | © 12800 18200 -]
OKLMNLWAY2D-0-Q50300 High Spike 54 ppb : . :
B {COO84470, 30000 nph. Flald Spike } 50000 13800 . 88000 142 . 50000 12650 48400 n
OKLMN GW-W22-0-080308 . .
(COUBRTT Bk G, DOYD R/l Lab> Bpide ) 5000 3BBOO 44100 v, 5000 31400 - 7000 M
OKLMN-GW.W22-0-050809 ) ‘ )
{CO0UA4TE BPK H, BOOOD ng/L Labs Spike) 30000 36600 109000 145 50000 | 31400 73000 83
OKLNMN-GW-W22-0-050309 Low Spike 8 pph ) o
. {EUOB4ATY, 5000 ngt. Field Spika 5000 38800 - 44000 M 5000 31400 - J5000 . N
OKLMN-GWW22:0:080308 High Sptke 50 ppb : ' '
(COOB44T4, 50300 myL Kied Spike | 50000 38800 111000 149 50000 31400 82200 62
OKLMN-GW-WI10-050508 ‘ C
(CODRATS Spk ), 5000 ngil. Lo Spike } 3000 1300 8450 143 5000 5180~ 8090 kL]
OHLMN-GW-W31-0-080300 ’ ' : )
[CADRALTS Sk 4, 57000 ngih. Luts plke ) 50000 1300 70500 138 50000 | . 5130 51200 by
OKLMN-GW-W31-0-050309 High Spike 50 ppb . e !
(GOBATT. 50000 wuk. Fisld Buika § 50000 1300 90800 .78 50000 5130 . 8300 110
ORLIN-GW-12.6.-050309 ‘ ' o e
{O00N44 28 Bk K, 5000 Ngh. Laks Spihs | 5000 2180 8610 R 1 5000 3000 TOT400 es
OKLMN GW-WI2-0050308 " N ©o .
{COOB447E Bpk L, 50000 ng/L Lk Bpike } 50000 2180 ' §7300 138 50000 -3000 80000
OKLMN-GW-WI2-D-H60309 Low Spike §ppb " . . . . .
(CODS4430, 8000 vl Flald Spike ) 5000 2180 10800 172 5090 3000 7810
OKLMN.GW-AYA2-0-050309 High Spike 50 ppb . . . L .
{COORALNT, 50000 nl Fieldd Sptke | FO000 2180 85500 @ 50000 | 3000 52000 100

*Samphe teaidur avo8a0s the wplking evel signifcantly: tharsfore, 1 accurate oovery vaiue canfol be calculated
ND = Notdewoted &t of 2bove 25 g/l (ppt).
NQ » Nol quantiisitle = Measured concantration between 26 no‘l (opf) and the Lot of
Quantiation LOQ) which & 50 ng/L (pg1).
Note; 8ince thiy sunmacy ebils shows rounded mnln, tetovery nlun way vvyaighﬂy
from the walues In the w dats.
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« . Interim Report #1-Analysis of Oakdale Water Samples Exygen Study No.: P0001400

- TableIL.. Matrix Spike Recovery of PFBS and PFHS in Water
Samples Continued

G4 Sulfonats PFBS ¥ Sulfonate PFHS

. L Amount AmtFound . Amount Amount  Amt Found Amoum
- Sampie. : Spixed  InSampk  Recovered -Rpcovey Spiked - inSumple  Recoversd Recovory
Dexeription o) o) logl 00 (agh)
OKLMN-GW-W21 70050309 ’ : ) .
(CODBALNZ Sk M, 3004 noA. Lub Spime ) 5000 ND 86a0 134 500 | © ND 4880
OKLMN.GW.W217-0-050308
(CROR44EE Bpk N, £0000 ag/l. Lab Solke } 50000 ND 86800 124 50000 ND 48500
'OKLMNZGW.W217-0.050309 Low Splko B pph :
{T00BL484, 5000 g/l Figid Spiks ) 5000 ND 7670 151 500 § 0 NO © 4580
OKLMN-GW-N217-0-080304 High Spike 50 ppb ) o
{CROEAAES, BOOGD nyL Fisls Spike ) 50000 ND 71200 142 ] 80000 - ND 51300 108
OKLMN-GW-W2003-0.050309 :
{COOSH488 33k D, 5000 gL Laks Spihe | 5000 6780 14300 150 . 6000 10100 16000 118
OKLNN-OW-W2008-005030% ” A )
CO0RA488 Spk P, 50000 ng/L. Luks Spits ) %cono 6780 73800 134 50000 10100 58500 ]
OKLMN-GW-W2008-0-050300 Low Spiks 5 ppb e ‘
(CRORAER, 008 NOIL FIBe Spike ) 000 6780 16500 194 7} 5000 10100 16300 184
OKLMN-GW-W0DE-0-050309 High Spike 50 pph ) i R
{DODMLEAD, 55000 ngi Fleld Spike | 50000 6780 87600 -] " 50000 10§00 64800 109
QKLMN-GW.W2012-0-080408 : )
(COPS4480 A C, 3003 . Lad Spik | - 5000 2210 . 8600 | 132 . 8000 4700 . 840 -]
OKLMN-GW_W2012-0-050309 ' Co
(GIPH49¢ 3Dk 01, BODOT NQN. Lak Spike ) 80000 10, ' 004000 128 80000 4700 46000 a4
OMLMN-GW-W2012-0-050000 Low Spike § pph . S . ] )
{CO0BIMT, BOGD npA. Fislé Rpibe ) 5000 210 - 8210 120 5000 |.. 4700 3950 85
OHLMN-BW.W2012.0-050309 High Spike 50 ppb : e
{CODB4INS, 30000 ngdL Flald Splks } 80000 2240 TING . 138 "] 50000 | - 4100 53800
OKLMN-8W-W802-050309 : .
(o044 Saic E, £000 noA: Lad Sokke 5000 ND- 8850 137 | 5000 ND 4560 100
ORLMN-GRYAD-0-06030 o » ’ ' :
(00084434 Bpk ¥, 30000 npL Lt Bpihe | 800D ND 64700 - 128 50000 ND 48200 2
OHIMN-GW-WBD 0-050308 Low Spike § ppb - . v n ) ;
(COOBAAEE, 5600 ngil. Feld Splae ) " 8000 ND © 7a%0 148 7 | 5000 NO 5200 108
OKLMN.GW WBD.-G-050309 High Spike &0 ppib L o, ’ B o
C0RANT, 50000 NOA. Field Spika ) 50000 ND T egTde 139 50000 ND 48200 28
ONLMN-GW-PWH-0-050310 . L .o : o '
{GPOR449D Bpk G, BOS0 np/L. Lub Rpike ) 8000 5620 T 93600 180 5000 4180 8880 84
OKLMN-GW.PW1-0-080310 - Coa . . 1 . )
(COBSL4AE Spk H, 50000 ngt. Lab Bolke) 50000 5820 72000 133 50000 M50 . 52000 06
* ORLMN-GV-PW1-8-050309 Low Bpika 6 pph C et . . EN
FOROMS0D, 3000 ngt. Myk! Spika) 5000 5620 13100 150} 5000 460 7600 "
GKLMN -GW-PW1-0-050300 High Spike 30 ppb . SR e .
{EDOBASIA, $0000 nod. Finic Spiive ) 50000 8620 £9700] 128 BO000 | 4180 47700 87
OKLMN-GW-PW2-0-050310 a Dot - -
{C0ABASEZ Spk L 2000 npL L Spiion } S0C0 841 7720 Co142 000 5t 5260 93
OKLMN-GW-PW2.0-050310 . R o
(60004802 Sph 4, 2000 /L Lab piee } Soago 641 85300. ¢ 131 7| 50000 501 - 47700
OHLMN-GW-PW2-0.050310 Low Spike § ppb i o : N :
T {C0084K04, 8000 ngA. Fimid Splke } . TBOOOTT T B4t 0 T0AD 428 ¢ 5300 501 5180
OKLMN-GW-PW2-0-000310 High Sp&ke S0ppp ™ | | 7 7 =~ ’ ‘
10084305, 50900 g, Fiwis] Bpia ) 80000 | . 841 64300 127 50000 S01 T 44300 -]
-'.Bamdu resldue exceeds he spiking lvel signftcantly: therefore, an yrale: recovery wWiue, cannol be calculated

ND = Not getected ot oF abave 25 nght {ppth

NOQ = Not quantikabie = Meagured coneentratan betwsan 25 ng/L. (ppt) and ths Umit of
Cusniitaton L.OQ) which Ix 50 agA. {ppl).

Note: Since this sunmary table shows rounded results, totovery valuks may vary slightly

from the values In the aw data.
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Interim Report #1-Analysis of Oakdale Water Samples Exygen Study No.: P0001400

TableIl. - Matrix Spike Recovery of PEBS and PFHS in Water
Samples Continued

. C4 Sulfonais PFBS C8 Bulfonate PFHS
Amount Amt Found  Amount Amount AmiFound | Amount
. : Sample Spiked I Sample  Recoversd Recovary Splked  in Sampl R R v
_Description. Rt _ bl g0 % oty (ngl) gl 0%
CRLMN-GW-PW3-0-050310
{Co0BAT08 Spk K, 8008 no/L Lah Spike) 5000 8970 . 13800 137 5000 10000 .. 13600 72
OKLWN-GW-PWI-0-050310 - R
{C0064308 Bpk 1, 30600 ngh. Lab pike} 0000 8970 98500 180 50000 10000 . 54400 8¢
OKLMN-OW-PWI0-030310 Low 8plke & ppd . P
. {CUTBAGIN, 5300 n/L Fieid Spire ) 3000 6970 18200 15 | 6000 10000 15300 128
OXLMN-GW-PW3-0-080310 High Splke 50 ppb .
. {C000ASDE, 50080 ng Flald Spiha } TO00C 6670 92300 71 60000 10000 54000 9C
COKLMN-GWFWA.0350310 . . .
(Covmdsts Sok M, 5000 ng/L. Lab Splke) 5000 §130 17400 185 5000 | 78% 13500 120
QKLMN-GW-PW4-3-050310 . N
{CO0RAE1E Bpk N, 56300 A/l Lab Splke). 50000 8130 95000 174 50000 | . T€9C 53800 81
OKLMN-GW-FWA-0-050210 Low Spike 3 pply . .. . . . .
. {(C0084512, 3000 np/L. Flald Bpike } 6000 8130 16300 163 §000 7600 13300 112
OKLMN-GW-PIN-D-05039D0 Righ Spike 80 ppb L) :
{CODEIS1S, 30000 iyt Fiald pike ) 30000 100 88800 162 50000 7680 58200 101
OKLMN-GW-PWE-0-080310 ' i - ’
{CO0G4B44 Upk O, 3000 g/t Lab Bphion ) 6000 - TR0, 17200 186 5000 14500 20600 122
OKLMN-GW-PWS.0.050310 . -
({CODE4S1d Spk P, 50000 npll. Lab Spike ) 50000 |- 7830 - 0500 185 50000 14500 - 58800 69
OXLMN-GW-FWE-0-080310 Law Splice 5 ppb ’ v ’
{COMES14. 5000 nol, ekt Splke | 5000 7930 17100 183 5000 14500 20800 120
OKLMN-GW-PWE-0-050310 High Bpike ¢ ppb
{COOBBYT, BODOO ngL Fleld Spixe} 0000 7930 94800 173 H000 14500 G400 90
OKLMN-GW-PW1{0-4050210
(CO0B4313 Ipk G, 4000 g, Lty Spike ) 5000 100 19300 124 $000 20000 34300 102
OKLMN-GW-PW10.0-050310
{COOBA01E Spk ©, 50600 npi. Lab Spthe ) 50000 13100 70700 133 50000 28000 T1000
OKLMN-GW-PW0-0-060310 Low Spika 5 ppb
(CHORAE2E, SO0 ngA. Fiadd Spike } 5000 13100 19000 118 5000 28200 33500
OKLMN-OW-PW10-0-050310 High Spike 58 pph
(CBOS48ZY, 50000 nghl. Field Spits ) 50000 13100 74000 122 50000 25200 71300
OKLMN-BW-PW149-060310
{COUBABZE 30K E, 5000 ngy/L Lab Spiks ) 5000 8520 12700 124 5000 8820 14200 100
OKLMN-GW-PW11-0-050210 )
(COMMEID Spks &, 50000 ng/L Lab Spiks | B50000 o520 88300 124 50000 Ba20 BS100 B3
QKLMN-GW¥W11.0-050310 Low Splke S ppb
FEO0SHBRA, 5000 NOA. Finld Bpika ) 5000 8520 13200 134 500 8820 13300 50
OFEMN-GW-PV11-0-050318 High Bpika 50 ppb
(DODRAB2E, SD0H0 ngA. Fiald Spike ) 50000 8520 83300 114 50000 8820 54800 82

*Sample rasidue exceeds e splking level significantly; theetore, 3n acourate recovery valus cannol be calcuisied
ND = HNot delectsd ator abave 25 ngll. (ped).
NQ = Not quantifioble « Measured behween 25 my/l (ppt) end the Limit of
Quantitaion L.OC) which B 50 ngil (pR).
Nots: SInce this umerary table ShowS YOUNTIEd FERURE, reCcOVATY VaiLes Iy vary slighily
trom the values In the raw data.
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- Interim Report #1-Analysis of Oakdale Water Samples: - - - Exygen Study No.: P0001400

~Table II. .- Matrix Spike Recovery of PFBS and PFHS in Water

- Samples Continued
- - €4 Suifonate PFRS Cs Sultonste PFHS
B . Amount Amt Found  Amount Amount  Amt Found Amount
. Sample' - - Spiked InSample  Recovired Reoovery Spikad.  In Sampl R d R ¥
Description’ ; ogh) __(ngrth {ngiL) 4l nghy - (nghl {rgA) [
OKLMN-EW-0.060310 . o
(Co848IB Spk G, 3000 kgt Lab Spike ) 3000 NQ 5500 120 8000 - NQ 4760 ]
ORLMN SW-0-0802 10 ) : . o
{CO0B4SIE Bpk H, 50000 nolL Leb Bpks ) 50000 NQ: 83800 528 50000 NG - 48100
OKLWN-BW-9-15a310 Low Siike 5 ppb ) .
(CODRLE2E, 500D ol Field Bpike } - 5000 NO 7280 148 5000 NQ £280 105
OKLMN-8¥-0-050310 High Spike 50 pph . 1
{CO0N4328, SOR00 Aot Flalet Spike } 50000 NQ 85000 130 [ 8000 |- NGQ - 40400 £9
OHLMNGW-TRIP2-0-080310 Low Spike § ppb . .
{C.0084031, 5C00 nph. Dptioe § 3000 ND 480 80 .| 5000 - NO: 4870 99
DOXLMN-GW-TRIP2-0-050310 High Spike §0 pph ) N
{COPI4352, 50330 ng Sphy ) 50000 NO 28100 58 60000 | . ND < 49000 o8
Avarage: 141 ’ Averape: 1]
) Standerd Doviation: o ci S Standand Deviation: 3%
*Sampie testioe exceeds hw spiking Icvél th on recovery velue cannol be caksulates
NO = Not delecied 3l or above 25 ng/t (ppf). .
NG = Not - M bewoen 24 ng/L. (ppt) and the Limit of
Quantitaden {.OC) which I8 30 ng/L (pp1).

Note: Sincs this summpry tabin xhows rounded msulis, recovery values may vary alightly
from the vatuss in the rew dots.
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Interim Report #1-Analysis of Oakdale Water Samples - Exygen Study No.: P0001400

‘Table ITT. 'Matrix Spike Recovery of PFOS -and PFOA in Water

- Samples
CA Sulanste PFOS 8 Acld PROA
Amount Amt Found A A t AmtFound  Amount
Sampla Spiked in Sample Rocaversd Recovary Splled  IaSample  Recovered  Recavery
Bexeiption Sogt) gt (opt) GO (ngly  {oglD) o) )
OKLMN-GW-W3-0-050310 . .
{CoDtas0s Spk C, $40 oL Lab Sipiks ) 5000 4750 12400 163 6000 8330 11800 111
OKLMN-GW-W3-0-050310 . : L
{GDOB4ADE 3k D, 50000 ng/L £ab Spike ) - 50000 4750 - 73500 438 | 50000 8330 §8200 108
OKLMN-GWW3-0-050310 Low Spike 5 ppb . o . .
: {GR054408, 5000 npAL Fiald Soike } 5000 4750 . 10800 123 5600 §330 . . 970 <3
OKLMN-GWWI-D-850310 High Spike 50 pph . ., .
: T {CO0R44BT, 30000 ngh. Fiald Spike | 50000 4750 84500 160 50000 | €330 . 40100 80
OKLNMNGW-W8-0-050310
G0004408 Spk I, 3000 nghl. Lak Spdio } 5000 590 . 4940 88 5000 290 . %350 10t
OKLMNGW-WB-0-050310 o
{CoOsA408 Bk F, B0BOS npiL. Lab Splka ) so0a0 |. 690 55000 110 | 50000 | . 290 51900 "
OKLMNGW-W3-0-050310 Low Spike § ppb :
. {GODE4413, SUDD gl Fieid Spike ) ‘5000 -59.0 - 5380 108 S000 280 8050 115
OKLMN-GW-WE-0.050340 High Spike 50 ppb .
(CONN411, 0000 npt. Flalyl Splke ) - |, 50000 59.0 50500 101 50000 | 290 7 3BB00 7
OKLMN-GWW26-0-050310 . .
{C0084412 333Kk G, 300¢ npiL 1.ab Gpika ) 5000 | 13500000 - 9450000 . 5000 TEI0000 66300000 N
OKLMN-GW-W280-050310 ) : g ) o
(COOLA1Y Spk H, 50600 nA Lab Splke ) .1 50000 | 13500000 7380000 * §0000, | 78300000 88300000 M
OKLMN-GW-Y280-080210 Low Spike 8 ppb
{CO084414, 3000 ngL. Fiukd Sylks ) 5000 | 13500000  BOS0G0 . 5000--|" 79300000 73100000 *
OKLMN-GV-W2E-0-050310 High Spike 50 oph E ) 1
GUS1S, 30000 ngil. Fraid Spike ) 50000 | 135D000D  ¥210000 . 50000 | . 79300000 57900000 M
OKLMN-GW-W33-0-050310 ' - ,
{CODBA41S Bk L, BOOD BpA. Lok Splka ) 5000 | . 4810000 44720000 . 5000 | 1750000 T 1520000 -
OKLMN-GWAYSI-0-050310 . )
[EDIBAANE Bk J, 50000 ADR, Lab Solke ) 50000 | 4810000 4730000 © 60000 | 1750000 650000 ‘
OKLMN-GW-W33-0-550340 Law Spike 5 ppb )
{CODR4414, BI0G NpL Flaid Brite ) 5000 4610000 4620000 i 5000 1750000 2350000 ¢
OKLMN-GW-W32-0-050310 High Spiko 56 ppb ‘ ) ) o
{CODB4419, KOW noA. Flald Bpike ) 50000 | 4610000 4520000 M 50000 . 1750000 1630000 *
OKLMN-GW-W208-0-030310 ' B ,
tCobBAAD fpk K 5000 ML Lak Spiks } 5000 148000 . 138000 ¢ 5000 | 147000 160000 v
OKLMN-GW-W205-0.050310 ‘ oL
(COOR4420 Spik L, 30060 npL. Lab Spiks ) . | 50000 | 148000 155000° 20 50000 |- 147000 190000 &
OKLMN-GW-W203-0-050310 Low Spike B ppb . ’ S
(CODEH422, 5000 noiL Flald Snike § 5000 148000 129000 * 5000. 47000 143000 M
CHLMN-GWAV205-0-3503 10 Hiph Spike 50 ppb - o ' o .
[CORAZ, 50060 mAL Fivid Seihe ) EO0O0 | 148000 221000 150 | S0000 147000 . 184000 74
OKLMN-GWINZ15-0.050340 oo C
(CODBAREL Bpk M, 5000 MR Lak Bpise ) 5008 IO, 52400 A 5000 4400 8BGO 89
CKLMN-GWW2150-030310 ) )
(CH0BI2A Sk N, 50000 npA. Lub Spika | | so000 400 26200 120- ° 50000 4400 - 56700 105
OKLMN-GW-W215-0-050310 Low Splke S ppb T i
HIDOS4L2S, 5099 no'S. Fasd Syxhe | B0 {1 97i00° " 58600 - s060 4400 8580
OKLMN-GW-W215.5.050310 High Bpre £0 pabs T o S f o
(COBS4427, B00D0 npA. Fleld Snlle ) s0000 | 37100 107000 128 50000 | 4400 38200 0
*Sample resicua Brceeds the spking level signiftantly, therefors, ah accurats recovery vilus cannot be caiculalod

NO = Not detected st or above 25 ng/l (ppt).

NQ * Nl quantifiable » Messured consanlration hehwodn 26 ngAL (ppt)and the Limit of
Quantitation {LOQ} which is 50 ngA. ippt).

Note: Since this summiry 0 shows rounded resulty, reacvery valuss may vary slightty

from the velues in tha raw dala.
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. Interim Report #1-Analysis of Oakc_';llglc Water Samples - . Exygen Study No.: P0001400

TableIIL Matrlx Spike Recovery of PFOS and PFOA in Water

Samples Continued
e . €8 Suifonats PFOS C8 Acid PFOA
! . : Amuunl Antt Found - Amount Ampoumt  Amt Found Amnound
Sample. . L Spiked In Sample R-envnmd Recovery Splled  inSample  Recoversd  Recovery
Description gty . (ngh) - gty () gty (ngA) {ngL) %)
ORLIWN-GW-W2040-0-080310 T
(CORSAIZE 3Pk €, 3000 R/l Lab Spine ) 5000 | . ND 5170 103 5060 NG 5260 106
OKLMN-GWW2010-5-050310 :
COOB4AIR Sk D, $3020 NP Lab Zpike } ;50000 NO S4600 108 50000 NQ 54300 108
OKLMN-GW-W2010.0-050310 Low Spike & ppd | . )
- {COOB4430, 30D npA. Fisi Bpke ) | - 5000 ~ ND 5210 108 5000 |- NQ 4710
OKLMN-GW-W2010-0-060310 Righ Spke 50 pph ; v .
{CooELASs, 60908 ngit. Fieid Spike ) 000 | ¥ ND BA8OC 110 50000 NQ 32300
OKLMN-GW-FWT-0-080840 L _
(COMAAIE Spk €, 3000 A, Lak Bpiky ) 5000 71600 768500 b 000 37800 . 41900 -
OKLMNGW-FW7-0-050310 : K
{CO0S44IX 3K F, 58008 ngtl. Lok Boiks ) 0000 71600+ 119000 o5 .. 50000 37600 88100 7
OKLMN-GW-PWTLH-050398 Low Spike 5 ppb : - F B . .
CO0BI4, 5000 ngL Fiekd Bpike | 5000 71600 72800 .- 5000 | .. 37600 42800 *
OKLMN.GW-PW7-0-050310 High Spike 50 ppb - i <
( , 50000 ngA. F i) 50O 71800 118000 88 | 50000 7600 87100 59
OKLNN-GW-TRIP1-0-030310 Low Spkka Sppb |
T {CDO%M4AT, 5000 np/t. Fiald Xplke ) 5000 NO 7. 5790 116 | 5000 - NB ' 5360 107
OKLMN-GW-TRIP1-0-050319 High Spike 50 ppb . ) : -
{CUOR4AID, 50000 npL. Fleld Bpiks ) 50000 {° 'ND 83500 107 S0000 » ND - 50800 "
OKLMN-GW-PWE-0-05010 - : : _ L
(CO084442 Bpk G, 6000 rg. Laks Spli ) 5000 34300 38560 v} S0 61400 61000 ‘
| QKLMN-GW-PWE-0-050310 b -
{COOBHAET Spa H, 50000 ngA. S.ab Spike ) 50000 34300 89200 111 50000 81400 113000 103
~ GKLMN-GW-PWB-0-030310 Low Spike 8 ppb o : :
{COUEIE44, 3008 npiL Fialcl Splicr 3 5000 34200 3B400 - " 5000 61400 SR *
- OKLMN-GW-PW3S-0-050310 High Spika 50 ppb ) ) . :
(£0084445, 50600 ngA. Fisk) Spits } Sa0oo 34300 83100 166 50000 81400 82200 42
OKLMN-GW.-Fs-0-050310 - S ’ o o
(OL08-H4 Spk | 3000 ng/l Lab Bolke | 5000 84400 83200 Y| 5000 45000 §0400 .
OKLIAN-GW-PWE-0-050310 . < - . .
(CROB4448 2pk J, T0000 nOfL. LAk Spiie ) 50000 84400 138000 107 50000 48000 7900 98
- OKLMN-GW-PW9-0-050310 Low Spike 5 ppb o ’
(CO0S4448, 2000 ML Fink3 Sl ) 5000 64400 98400 v 5000 48000 55200 .
OKLMN-GW-P9-0-050350 High Spike 80 ppls . A o
(CTONV442, $0DM0 AL Fiusd Bplka ) 50000 84400 176000 i83 |’ S0000 49000 92200 88
OKLMN-GW-WE102-0-050310 B ) T
(COOBEE Kpk K, 5000 nAL Lak Splke ) 5000 NQ 5300 . 108, 5000 214 5880 113
OKLMN-GW-WB102:0-050310 K o ) . Ao
(COMIASD Spk 1, OO0 ngA. Lab Syike | §0000 NQ 55800 112 50000 214 52700 105
OKLMN-GW-WE102:0-050310 Low Spike Sppb | T o o
|CO0E452, 5000 negL. Field Byike ) 5000 NG 5480 110 5080 e 5610 108
OKLMN-GW-NE102-0.-050840 Righ Splke 50 ppb \ . ) ) .
(CO¥A48S, 500D RgiL Flald Kollos | 50000 NQ §3200 106 50000 T4 35300 0
*Sampln residue sxcaads the sgiking level i iy, horatoce, a0 yvalug cannot ba calulated
NO = Not delattad atovabwezéngh. (pp() i . .
NQ = Not quantifiable = \ beh 25 nM. (pp(] ‘and the Limit of
Quantitatian (LOQ) which 15 50 np/. (ppt). B
HNota: Bince this summary table shows rounded reeudts, m.mry valun may. vary :liu)my
from tha values In the raw dats.
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Interim Report #1-Analysis of Oa;cdale Water Samples - < Exygen Study No.: P0001400

Table YII. Matrix Spike Recovery of PFOS and PFOA in Water

Samples Continued
€8 Sulfonate PFOS C8 Acid PFOA
< - Amount Ant Found Amount Amount Amt Found Arnount
Ssmpla s ‘Spiked  In Sample Recovered Recovery Splkld inSample  Recoversd  Regovery
.. Bescription : ; {ogh} (ngh)  (ngl) oy o inotL) {ngiL) )
OKLMN-GW-WE104-0-0503$0 . R
[OFOB4434 Spk M, 3000 ni, Lo Spiks ) 6000 109 5540 108 5000 | 207 5290 102
OKLMN-GW-WB104-0-050310 : )
(Cubaess4 Spk N, 53000 noiL Lab Spike ) 50000 409 58100 16 50000 | 207 57300 114
OKLMN-GW-W8104-0-050310 Low Spike § ppb : . o '
(CA0S44M, 5008 nph. Finld Spika § 5000 109 5700 12 'soop 207 o s 105
OKLMN-GW-W§104-0-050348 High Splke 50 ppb B L ’ . ’
(COBMLART, §3600 Nyt Flubd Spticn } 50000 109 58700 113 50000 207 35800 kgl
OKLMN-GW-W5201-0-050310 : R
{COGH45S SpK G, 2060 DA, L8 Bpie ) 5000 NG 4980 100 | 5000 [ 855 4950 o
OKLMN-GWY-WB201-0-030310. . )
(CUOMASE Spk D, $0000 ngiL Lsb Splia ) 50000 NG 50000 100 . | 50000 95.5 50800 101
OKLMN-GW-WB201-0-050310 Low Splks 0.5 ppb .
{COD844%3, 508 npy'L Fieks Spike ) 300 NG 670 134 500 855 806 102
OKLMN-GW-W1201.0-050310 High Spike S ppts | ' ' o ‘
{CR04481, 3000 AL Finid Spike ) 5000 NG 6600 132 6000 955 6130 121
OKLMN-GW-W20-0-05030% ‘ , " ’
|CO0R4487 Spk I, 5000 QAL Lk Spiks } 5000 46600 ‘48900 . 5000 | 285000 289000 M
OKLMN-GW-W20-0-050309 L 0
(COa4A8T BpK F, 60902 ngyL Lab Sptia ) 50000 | 48800 ' 92800 92 | 50000 285000 295000 .
. OKLMN-GWAN2040-050308 Low Splko § ppd o : M -
100054488, 5003 NOL Fleid Splka } 5000 | 46600 41800 v 5000 | 285000 278000 *
OKLHN-GW-W20-0-050308 High Splke 50 ppb Coa L
(C00864T0, 50000 noiL Fiaid Solke } 50000 | 48800 - 68500 26 .| 50000 285000 . 264000 M
DIKLMN-GW-W22-0-050209 ) . :
{CADS44TS Bpk G, B0 npA. Lt Gpike ) 5000 | 45300 .. 44600 . 5000 37000 330000 -
OKLMN-GW-W22-0-050800 R S .
{COPSAATY Spk B, S09DL gt Lab Biike | |- 60000 |, 45300 - U500 108 50000 | 317000 412000 .
OKLMN-GWW220-050308 Law Spike 5 ppb . ‘ : . ) .
(COLEA47Y, 5000 npfi. Flekd Spiki ) 5000 | . 45300 41200 b 300 31700Q '4 324000 -
okwn-swmzzo-osom High Splke 50 ppb 1 _ ) ]
{CH084474, 50000 npA. Flekdd Spike ) 50000 45800 . 65800 % | 50000 317000 288000 M
OKLMN-GW-W31-0-050309 . L Lo
{Co0ea475 Spk |, 3008 nprl Lab Soke) . 5000 132000 i 116000 * 5000 ‘23100 26400 M
OKLMN-GW-WA4.0-050308 ' i ’
1CO0644TS S &, 50000 ngL. Lab Bpike } .| 80000 132000 168000 72 50000 23100 71300 -3
QIKLMN-GW-Y2A1 -0-D3D308 High Spﬂw 50 ppb - ot
{COPAAATT, 83090 oL Flald Splke ) 50000 | 132000 216000 168 50000 23100- 65700 85
OKLMN-GW-W32:0-050308 ‘ , ’
{COO84471 Spk K, B0D AGA Lab Spiva ) .. 5000 47100 62200 v §000 117000 - 108000 -
CKLMN-GWWI2.-0-080808 | ) N ’ ’
| (CROBAATS Bpk L, 56000 gL Lab Bpike ) CBO000 | 47100 115000 138 | 50000 17000 154000 .
OKLMN-GW-W32:0-050208 Low Spike 3 ppb | : ’ :
{CRDE4480, 3500 nglt. Flaid Bpika ) 5000 4700 74000 i 000 117000 131000 M
" GRLMN-GW-W32-0-050308 High Spike 30 ppb - o :
(COALL4Z 1, BODOO . Flelcl Sptin } 50000 47100 120000 148 50000 117000 . 157000 .
“Sample residue gxceeds he spiking level harefors, an mwvenr value cannot be calvulpied

NGO = Not detected af or abovs 25ng/L (ppt). o -
. NQ = Not quantifisble = Meaured concentration bcmm 25 nw‘l. (wl) and the le!l af
Quantiabon (LOG) which I8 S0 ngltppt). - | L,
Note: Sints shis summary tatie shows roundsed rssults, ncowryvatuu myvary anonﬂy
from the values in the raw dats.
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-Interim Report #1-Analysis of Qa@éle Water Samples = Exygen Study No.: PO001400

Table IIL - Matrix Spike Recovery of PFOS and PFOA in Water
Samples Continued

8 Sulfonate PROS C3 Acld PFOA
. Amount Ant Found t A kAt Fountd Amount
Sampls: . Splked . In Sample . Recovered R y Spiked  ImSsmple  Recoversd  Recowery
Duseription oty g ety 00 gl (nen) | iegh) 0
OKLMN-GW-N217-0.050309 - ' ‘ )
{C0004442 3pk W, 2000 NG, Lo 3piks ) 000 | NQ 47%0 95 5000 | - NQ - 4880 i 14
OKLMN-GW-AN2{T-0-050300 U
(00084422 Spk N, 50802 gL Lah Spika ) 50000 | NG 49700 o 50000 { ° NQ 52200 104
DKLMN-GW-W217-0-050008 Low Spika § ppb ' T
(OB, 000 sig/L Finkd Spicr } 8§00 | NQ 5800 ti6 5000 1 T Na 4830
OKLHN-GWWzl?Mso‘wt High Splke 50 ppb | '
. (ODOBALES, BODDC R Flelch Sike § §0000 | NQ 85300 131 | 50000 NG .. 42600
OKLHN-GW-W2008-0-050309 i o
{COI4AIE Spk O, 5900 npit. Lab Bplke ) §000 15500 20800 106 5000 | - 59300 | o4BO0 .
OKLMN-GW-W2000-0-050509 ) e .
[GD0B4448 Spk B, BODOD L. Lab Sefke ) 50006 | 15500 69300 108 50000 | © 59300 114000 109
OKLMN-GW-W2008-0-050202 Low Spike 3 ppd : |
. {CO0SdanA, 8000 DAL Fiwid Boike ) . 5000 15500 271000 C 230 5000 68300 o 73600 N
OKLNN-GW-W2008-3-050309 High Spiks 30 ppd ' ’
{CON6MEY, 30000 /L. Fleld Spties ) 50000 15500 71300 112 | 60000 55300 ° 4800 79
OKLMN-GW-W2012-0-050309 .
{C0084430 Sk C, 5000 npA. Lab Spike ) §000 | 117000 143000 * $000 46900 57700 *
OKLMN-GW-2012-0-05030% o ' ' ‘
| (GOUEHI0 Bk D, 14000 1L 1D Spihe | 50000 | 117000 186000 128 1 50000 46300 54700 oe
OKLMK-GW-W2012-0-050309 Low Spke 5 ppb \ : .
: (COBEA4ME, 5000 Mol Fluid Bolke } . 5000 | 417000 .. 115000 C» ] 5000 ] 4800 * 48500 .
OKLMN-GW-W2012-0-05030% High Splke 80 ppb ' ] . P .
(CO0S4493. 50000 oL Flsid Spika) 1 50000 1117000 203000 172 - | 50000.1 46800 . 89500 85
i
OKLMN-GYW-WHO-0-050308 : :
(CO0B4484 Bpk I, 3900 g/t Lab Bpike ) 5000 |- .:ND < 5280 108 5000 1] .. 5810 10
OKLMN-GW-W30-0-050300 _ o -
(D440 Spk ¥, 50000 /L Lab Spiks ) 50000 | “"ND, 52900 106 °§ 50000 | -d02 53100 108
. OKLMN-GW-W80-0-050308 Low Spike 5 npb e | oo : ' ’
(CO0PE49, 5000 /L. Fiuld Spha ) ‘sp0d | ONDP T 5720 114 | ‘5000 302 5860 114
JOKLMN-GW-HBD0-050309 High Sphe S0ppb | | ) . o 1. e
{C0aR44E7, £5000 AL Fiakd Bpiks } Boooo | ND: T ST800 115 50000 302 42200 [}
OKLMN-GW-PW1-0-050310 | ’
(CO0HI40E B3k G, 5400 iyl Lab Bplie ) s000 | 8800 72000 s 5000 37300 47700 .
OKLMN-GW-PW1-0-080310 | e N ’
{COIBAEM Bok N, BE0L0 norl. Lab Dol 50000 | ‘86800 " 1168000 102 50000 37300 #0200 108
OKLMN-GW-PIN1-0-050310 Low Spike S ppb |1 U R D L
{CROHAREL, 5000 npL Frald Spka ) 5000 66900 86800 - 5000 31%0 40400 M
OKLWN-GW-FW1-0-050350 High Spike 50 ppb | T S SRR R
{GO0SEEN1, 500 A, Flekd Spika ) 50000 [ 66300 BS200 57" | 50000 | © 37300 80500 88
OKLMN-GW-PW2-0-030310" A SR D N
(COMASOT Sph |, 5200 ngA. Lub Splke } 500 s S480 . . . 103, | L5000 3630 aran 02
OKLMN-GW-PAN2.0-050316 . i v P . -
[Cocsasaz $pk d, 50000 ngi. Lab Spike } 50000 351 5980¢ . 19 | 50000 3830 . 58800 10
OKLMN-GW-PW2-0-050310 Low Spike S ppd | L I . »
+ {GOOM204, 3000 AgiL Fled Spke ) . 8000 | MY .. ...4200, . 79 | 5000 3630 . T8s0 85
ONLMN-GW-PW2-0050310 High Splke S0gpb | =+ | - s oo - : . .
(COOS4EA5, BA0OE nplL. Fiskd Reike ) 50000 51 w508 80 - |- 50000 3830 39500 72
“Sampla:resicue axcesds tha spiking laval significandy; th 9, an Tecovery velio canaot da calculated
Nnxnmumwdmuranovezsnwupm o Cor e e .
NG = Nt quantiftabie = hwgan 28 ngAL (pph) and tha Limit of
Quanttation (LOQ) which is 50 roL (ppt),
Note: Since this summaty table shows rowided rsults, recovery valuss may vory slightly
from the valuas In the raw data.
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© Interim Report #1-Analysis of Oakdale Water Semples . Exygen Study No.: P0001400

Table III. Matrix Spike Recovery of PFOS and: PFOA in Water

- - Samples Continued
C8 Sulfonate PFOS C8 Acld PFOA
. Amount Amt Found Amount Amount Amt Found Amount
Sample Spiked In3ample Recoversd Retovery Sphked- inSample  Recovered  Recovery
Dseription . {ngyL) @gl‘u ( nilL' (%) {ngl) !% 1"%‘-—) (A}
OKLMN-GW PWI-0-050310 ) .
{CO08450% Sph K, 3000 mph. Labs Spiin ) .} 5000 | 32700 43300 ot 5000 177000 136000 .
OKLMN-GW-FW2-0-050310 E . .
(CO0MAS00 30k L, 56000 vgll. Lah Dplis ) 0000 32700 . . 66100 87 §0000 | . 177000 . . 480000 8
OKLMN-GW-PW3.0.050310 Low Splks 5 ppb )
(COOH4508, 5000 ng/l. Flehd Bpike ) 5000 [ .32v0h - 33800 > .| 5000 177000 196000 M
OKLMN-GW-PW3-0-050310 High Spike 50 ppb . .
{CAOB4EIS, BOTTS np/L Fiald Spike ) 50000 32700 50000 55 50000 | 477000 . 204000 54
OKLMN-GW-PW4-5-050310 . . .
{CO0MASID Sipx W, 3000 noyi. Lab Fpike ) 5000 33800 . 428500 M 5000 12100 77500 *
DKLMN-GW-FW4-0-050310 : . .
(COMEAELO Hpk N, 30300 npA. Lak Spike ) 50000 33809 75700 84 50000 | 72100 121000 9
OKLMN-GW-PW4-0-050310 Low Spike § ppb .
1COMA392, 5000 no/L Fiski Spike } 5000 33800 42200 . 5000 72100 80700 N
OKLMN-GW-PWA-0-050310 High Spike soppb | -
CT0BE513, 30000 npf. Plaid Splin ) 50000 33600 81200 ) 50000 72100 118000 ;)
OILMN-GW-PWE-0-050310 ’ N R '
(COnE3 14 Bpk O, 5000 nO/L Lab Spike } 5000 - 8000¢ 87800 . . 000 | . 78400 82900 .
OKLMN-GW-PW6-0-050310 o : -
(COOB4S14 Bpk P, 80060 apyL Lub Spike ) 50000 90000 138000 © 88 50000 | - 78400 - 133000 109
OKLMN-GW-PW8-0-050310 Low Spike § ppb . ’
{CO0B4616, BOID N’ Flekd Spike ) 5000 90000 84100 . 5000 78400 87000 .
OKLMN-GW-PWE-0-050318 High 3plke 50 ppb
[CPAB4S17, 50600 nfl. Fleld Spike | 0000 S0000 124000 6a $0000 78400 116000 5
OKLMN-GW-PW10.-8-050310
(CROB4E1B 3ok C, H0D0 poL. Lab Bpike ) 5000 | 1400000 - 1410000 I 5000 718000 B8BUK .
OKLMN-GW.PW10-0-050310
[CO0S4598 Bpk 0, 300840 ngt., Lab Splka } 60000 | 4400000 1380000 * 50000 715000 840000 M
OKLMN-GWHW1 0008031 0 Low Spika 5 pph
{OO084520, 500 np/L. Flsbd Epihe ) 5000 1400000 855000 ¢ HX00 719000 602000 e
OKLMN-GW-PW410.D-050310 High Spike 50 ppb
(COSBASY, 50000 n/L. Finid Bpthe ) 50000 | 1400000 1210000 . 50000 718000 T47000 .
OKLMN-GW-PW1{1.0-050310
(CODEARDY Spk K, 5000 ngh. Lad Bpika ) 5000 40800 48900 d 5000 60300 84700 M
OKLMN-GW-FW11-0-050310
{COAS4R22 Spk F, BOOOB nplL. Lak Spike ) 50000 40800 63100 a5 50000 80300 405000 89
ONLMN-GW-V11-0-050310 Low Splke 5 pply
1084324, 3008 nglL. Fleld Solkw ) 5000 40800 45400 . 5000 650300 63300 v
QILMN-GW-P¥11,0-050310 High Splke 5¢ pph
(COUB4E25, SOUO8 agiL Flakd Splks } 5D0OO 40800 B3E00 85 30000 86300 98100 %
*Sample residue txceads the spiking kevel si tly; therefore, an ta incovery value cannot bo Galculated
ND = HNotdetacted at or abova 25 npAL (ppi).
NG = Not Hiable = A i 25 ngA. {ppt) and the Limit of

Quantilation (LOQ) which s 50 rpA. (ppt).
Note: 5ingy this summary Kbl ShOWS FaUNIey resullE, recevery valuds may vary slightly
from the vajues In the raw data.
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“Intetim Report #1-Analysis of Oakdale Water Sasnples - Exygen Study No.: P0001400

Table TIL. : Matrix Spike Recovery of PFOS and PFOA tn Water
Samples Continued

i 8 Sulfonae PFOS CA Acld PFOA
ST Amount Ami Found  Amount Amount At Found  Amount
i o © Samph ~+o0 - Splked inSample Recovered Racovery Bpiked  InSample  Recoverwd  Recovery
S . Dazcription fng) . (ngh} (gt 04 o) oAy ingiL} )]
OKLMN-SW-0-050310 N R
(CODRS24 Bpi €, $00¢ A0/ Lab Sk | “ 1 %000 | 1180 6270 102 5000 | 481 - B2 101
OKLMN-SW-0-050318 , i . - “
{C008462¢ Sok H. 50000 npit. Lab Spika ) $0000 1190 51600 101 | 50000 491 53200 105
OKLMN-SW-0-050310 Low Shike § ppb . : :
{CO08452¢, SII0 nPL. ikt Bpiica | - 5000 1180 7220 121 5000 - A 8020 11
OKLMN-5W-0-050310 High Splke 50 ppb L : N )
{CHOR4NIS, SI000 ngL Fiaic Splet 50000 1180 58000 14 0000 L 44200 B?
OKLMN-GW-TRIP2-0-050310 Low Sphe § ppb : ‘ .
' [GO084831, 5000 ng/l. Sphe } 5000 [ -ND ‘8170 123 5000 ‘ND 8040 21
OKLMN-GW-TRIP2-0-050310 High Spike 56 ppb . : ot
(CO0M5YZ, 003 gk Spike ) 50000 ND - 57400 118 50000 ND © 57300 418
Avrsge: 1o ' Average: 2
Sundw Deviation: - 32 oAt - Standard Doviation: 19
“Sample reeldue axceeds tha spling level y an mcovary valun cannot ha mk:ulmed
NO = Not deinchad af or sbove 23 ngit (ppt).
NQ = Not quaniifiabie = bA d cor b 25 ngA. (ppt) and the Limit of

Quantitation (LOC) which 1¢ 50 ngiL (ppk).
Nots: Since this summary table shows rounded resulis, tecovery valus may vary slighily
from the values in the raw data.
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* Interim Report #1-Analysis of Oakdale Water Samples Exygen Study'No.: P0001400

"Table IV, Surrogate Spike Recovery of >C PFOA in Water Samples

C-PEOA
Amount  Amount
Exygen - - Sample Splked Recovered - Recovery
D Description {ngiL} {ngn} {%}
CO064404 Stk C OKLMN-GW-W3-0-050310 . 5500 . 6580 101
C0064404 Spk D OKLMN-GW-W3-0-050310 50500 53900 T 107
CO064404 OKLMN-GW-W3-0-050310 500 431 88
CO054404 Rep - OKLMN-GW-W3-0-050310 - 600 . 422 B4
CO0644085 OKLMN-GW-W3-0-050310 Dup 500 416 83
CO084406 OKLMN-GW-W3-0-050310 Low Spike 5 ppb 5000 T4730 95
Co064407 . OKLMN-GW-W3-0-050310 High Spike 50 ppb . 50000 34500, 69
- C00B4408 Spk E "OKLMN-GW-W8-0-050310 5500 5840 108
 CO0B4408 Spk F © OKLMN-GW-W8-0-350310 50500 55800 11
C0064408 OKLMN-GW-W8-0-050310 500 466 93
0084408 Rep OKLMN-GW-W8-0-050310 500 452 . 90
" CO0B4408 OKLMN-GW-W8-0-050310 Dup 500 483 o7
CD064410 OKLMN-GW-W8-0-050310 Low Spike 5 ppb 5000 .. 5580 114
CDOB4411 OKLMN-GW-W8-0-050310 High Spike 60 ppb 50000 38400 79
0064412 Spk G. OKLMN-GW-W26-0-050310 5500 5430 9
C0064412 Spk H OKLMN-GW-W26-0-050310 50500 ' 32000 65
Co0G4412 OKLMN-GW-W28-0-050310 - 500 7720 *
. C0064412 Rep COKLMN-GW-W26-0-050310 500 7660 *
© - COD64413 OKLMN-GW-W25-0-050310 Dup 500 7640 .
CO0B4414 OKLMN-GW-W26-0-050310 Low Spike § ppb 8000 5210 - 104
0064416 OKLMN-GW-W28-0-050310 High Spiké 50 ppd 50000 28000 56
CODB4416 Spk 1. OKLMN-GW-W33-0-050310 8500 - 3160 57
COOB4416 Spk ¥ OKLMN-GW-W33-0-050310 50500 . 48000 85
. CODB4416 . OKLMN-GW-W33-0-050310 500 .2 52
C0064416 Rep OKLMN-GW-W38-0-050310 . 500 256 51
Co064417 OKLMN-GW-W33-0-050310 Dup 500 261 52
C0064418 OKLMN-GW-W33-0-050310 Low Spike 5 ppb 5000 2750 85
CO084449  OKLMN-GW-W33-0-05031C High Spike 50ppb 50000 42600 85
0064420 Spk K OKLMN-GW-W208-0-050310 5500 4940 90
COD64420 Spk L OKLMN-GW-W235-0-050310 50500 53000 106
© 0084420 : OKLMN-GW-W205-0-060310- 500 279 56
C0084420 Rep. OKLMN-GW-W205-0-080310 500 280 55
Coo64421 OKLMN-GW-W205-0-050310 Dup 500 . 307 61
. CO064422 OKLMN-GW-W205.0-050310 Low Spike 5 ppb 5000 4240 . 85
. Co064423 OKLMN-GW-W205-0-050310 High Spke 50 ppb 50000 38000 78
C0064424 Spk M OKUMN-GW-W215°0-050310 5500 5850 106
C0084424 Spk N CKLMN-GW-W215-0-050310 50500 56700 112
T 0064424 OKLMN:GW-W215-0-050310' "~ - 500 1010 202
C0064424 Rep - OKLMN-GW-W215-0-050310 . 500 . - 434 87
CO0B4425 OKLMN-GW.W215-0-050310 Dup " - 500 464 a3
" CDDBAAZE . OKLMN-GWW215-0-050310 Low Spike 5 ppb 5000 4960 99
CoDB4427 OKLMN-GW-W215-0-050310 High Spike 50 ppb 50000 35600 7
“The very high PFOA leval In the undliuted sample interfered with HBe PFOA racovery.
© Note: Sinte this summary tabte shows rounded results; vecovery values may vary slightly
from the values in the raw data,
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. Interim Report #1-Analysis of Oakdale Water S

' .]c_s

- Exygen Study No.: P0001400

Table IV. Surrogate Spike Recovery of °C PFOA in Water Samples

‘esanag

Continued
- PC-PFOA
- Amount ~ Amount
Exygon Sampla Spiked. “Recoversd Recovery
1D. Desgcription {(ng/L) - [ngl) {%)
€0064428 Spk C OKLMN-GW-W2010-0-050310 5500 5380 98
€0064428 Spk D OKLMN-GW-W2010-0-050310 50500 - 53000 105
€0084428 OKLMN-GW-W2010-0-060310 500 432 86
C0064428 Rep OKLMN: GW-W2010-0-050310 500 - 417 83
0064429 OKLMN-GW-W2010-0-050310 Dup 500 510 102
Co084430 OKLMN-GW-W2010-0-050310 Low Splke § ppb 5000, 4500 90
£ons4431 OKLMN-GW-W201 0-0-050310 High.Splke 50 ppb 50000 30200 60
C0084432 Spk E OKLMN-GW-PW7-0-05031O 5500 5260 96
C0064432 Spk F OKLMN-GW-PW7.0-050310 . . 50500 51000 101
C0064432 OKLMN-GW-PW7-0-050310 500 341 68
€0064432 Rep OKLMN-GW-PW7-0-050310 - 500 335 67
C0064433 OKLMN-GW-PWT-0-050310 Dup 500 328 65
0084434 OKLMN-GW-PW7-0-060310 Low Spike & ppb 5000 - 4820 96
Co0B4436 " OKLMN-GW- PW7-0~060310 High Spike 50 ppb - 650000 33200 66
C0064436 : OKLMN—GW-TRIN -0-050310 500 . . 510 102
Co064437 OKLMN-GW-TRIP1-0-050310 Low Spike 5 ppb 5000 5100 102
Co0B4438 "OKLMN-GW-TRIP1-0-050310 High Spike 50 ppb. 50000 61300 103
C0064442Spk G~ - OKLMN-GW-PWB8-0-050310 5500 - - 6270 96
C0064442 Spk H OKLMN-GW-PW8-0-050310 50500 62900 105
C0084442 OKLMN-GW-PW8-0-050310 500 321 64
0064442 Rep OKLM N-GW—PWS—O-05031 0 500 322 64
0064443 . OKLM NTGW»PWS 0-050310 Dup 500 300 60
C0064444 - OKLMN-GW-PW8- 0-050310 Low $pike 5 ppb 5000 3910 78
C0064445 OKLMN GW—PW8~0-05031 O High Spike 50 ppb 50000 25800 52
C00B4446 Spk | OKLMN GW-PW9-0—050310 5500 . 5280 95
C0064446 Spk J OKLMNGW-PWS-0-050310 &0500 §3900 107
C00B4446 OKLMN-BW-PW9-0-050310 800 315 63
C0064446 Rep OKEMN- GW-PW9-0—056310 500 - 37 63
C0064447 . OKLMN‘-GW F‘WQ—O 050310 DUp 500 - 338 68
C0064448 OKLMN-GW-PW9-0-050310 Low Spika 5 ppb 5000 4230 85
C0064449 _ OKLMN-GW- PWQRO-OSOS‘IO  High Spnke 50 ppb 50000 24800 50
C0064450 Spk K OKLMN- GW W6102—0—050310 5500 5640 103
C0064460 Spk L - OKLMN-GW-W6102:0-060310 50500 53200 105
C0064450 OKLMN-GW-W6102:0-050310 = 500 424 a5
0084450 Rep OKLMN-GW-W6102:0-060310 600 439 88
Co064451 OKLMN-GWIWE102-0:050310 Dup - 500 480 96
- C0064452 . - OKLMN-GW-W6102-0-050310 Low Spike 5§ ppb §000 8050 101
C0064453  ° OKLMN-GW-W6102-0-050310 High Spike 50 ppb - 50000 32500 65
Note: Since this summary {abls shows rounded results, recovery values may vary slightly
from the values in the raw data. )
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Interim Report #1-Analysis of Oakdale Water Samples

Exygen Study No.: P0601400

Table IV, Surrogate Spike Recovery of °C PFOA in Water Samples

Continued
Bc-ProA
Amount  Amount
Exygen Sample : Spiked Recoversed Rscovery
o Description {ngf})  {ngll) {%}
CO084454 Spk M OKLMN-GW-WE104-0-050310 5560 . . 5510 100
€C0064454 Spk:N OKLMN-GW-W6104-0-050310 60500 . 54500 108
CO064454 OKLMN-GW-W§104-0-050310 500 398 80
CU0654454 Rep OKLMN-GW-wWe&1(4-0-050310 500 4T 83
C0064455 - OKLMN-GW-W6104-0-050310 Dup 500 487 97
CO064456 OKLMN-GW-W6104-0-050310 Low Splke 5 ppb +~ 5000 4920 98
Co064457 OKLMN-GW-W6104-0-050310 High Spike 50 ppb 50000 33800 68
0064458 Spk C OKLMN-GW-W6201-0-050310 5500- 5460 59
C0064458 Spk D QKLMN-GW-W8201-0-050310 50500 50300 100
C0064458 OKLMN-GW-W6201-0-050310- 500 388 78
G0064458 Rep OKLMN-GW-W6201-0-050310 3500 391 78
00084459 OKLMN-GW-W8201-0-050310 Dup §00 496 99
" CO0B4460 . OKLMN-GW-W8201-0-050310 Low Spiks 0.5 ppd 500 491 98
C0064461 OKLMN-GW-W6201-0-050310 High Splke S ppb 5000 5440 109
0064467 Spk E OKLMN-GW-W20-0-050309 5500 4080 74
C0064467 Spk F. OKLMN-GW-W20-0-050308 - S0500 46500 274
- C0064487 OKLMN-GW-W20-0-050309. 500 272 54
C0064467 Rep OKLMN-GW-W20-0-050308% 500 . 270 54
0064468 - OKLMN-GW-W20-0-050309 Dup 500 .70 54
CO064469 OKLMN-GW-W20-0-050309 Low.Spike 5ppb - 5000 3790 76
CO0B4470- OKLMN-GW-W20-0-050309 High Spike 50 ppb 50000 - 26800 53
C0064471Spk G OKLMN-GW-W22-0-060209 5500 . 4380 80
Co064471 Spk H- OKLMN-GW-W22-0-050309 50500 80700 100
CO064471 OKLMN-GW-W?22-0-350308 500 -, 267 53
C0064471 Rep OKLMN-GW-W22-0-050309 - . 500 - 280 56
Coo84472 OKLMN-GW-W22-0-050309 Dup 500 268 51
© CO0B4473 OKLMN-GW-W22-0-060309 Low Spike 5 ppb 5000 -3830 77
C0064474 OKLMN-GW-W22-0-050308 High Spike 50 ppb - 50000 . - 28800 58
COOB4475 Spk | OKLMN-GW-W31-0-050308 5500 - 5410- 98
COD64476 Spk J OKLMN-GW-W31-0-05Q309 50500 54200 107
C0064475 OKLMN-GW-W31-0-850309 500 391’ 78
C0084475 Rep OKLMN-GW-W31-0-050309 : 500 .- N 78
CQao64476 QKLMN-GW-W31-0-0650309 Dup . 500 371 74
£o064477 OKLMN-GW-W31-0-060308 High Splke 50 apb - 60000 44100 58
C0064478 Spk K OKLMN-GW-W32-0-050309 5500 4840 88
CO064478 Spk L - OKLMN-GW-W32-0-050309 . - 50500 51000 101
CO064478 OKLMN-GW-W32-(-050308 . 500 . 287 . 57
CO064478 Rep OKLMN-GW-W 32-0-050309 500 . .289 58
C0064478 OKLMN-GW-W32-0-050309 Dup 800. . 328 65
CO064480 OKLMN-GW-W32-0-050308:.ow Spike 5 ppb 5000 4750 95
CO064481 . . OKLMN-GW-W32-0-05030¢ High Splke 50 ppb 50000 48000 98
Nate: Since this summary tabls shows rounded results, recovary values may vary slightly
from the vaiues in the.raw data. Lo .
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" Interim Report #1-Analysis of Oakdale Water Samples Exygen Study No.: P0001400

.. Table IV. ‘ Surrogate Spike Recovery of >C PFOA in Water Samples

000062

Continued
C-PFOA
) . Amount - Amaunt
- Exygen Sample Spiked  Recoversd Recovery
[ 2] Description frg) _ (ng/l) (%)
C0064482 Spk M OKLMN-GW-W217-0-050308 5500 5410 98
C0064482 Spk N OKLMN-GW-W217-0-050309 . 50500 52500 104
Coos4482 OKLMN-GW-W217-0-050309 500 . 428 85
CO064482 Rep OKLMN-GW-W217-0-050309 500 - 453 91
0084483 . OKLMN-GW-W217-0-060308 Dup 500 - 468 94
" C00B4484 OKEMN-GW-W217.0-050300 Low Spike 5 ppb - 6000 4850 a7
< CO0B4485 OKLMN-GW-W217-0-050308 High Spike 50 ppb - . 50000 44700 839
C0064486 Spk O OKLMN-GW-W2008-0-050309 - 5500- 5140 a3
CD064486 Spk P OKLMN-GW-W2008-0-050309- 50500 52100 103
‘CO064486 OKLMN-GW-W2008-0-050300 500 . 318 64
C0084486 Rep OKLMN-GW-W2008-0-050309 500 328 65
0064487 - OKLMN-GW-W2008-0-050309 Dup 500 357 Fg
0064488 OKLMN-GW-W2008-0-050300 Low Spike 5 ppb  :5000 6040 121
C00684489 OKLMN-GW-W2008.0-050309 High Spike 50 ppb- . 50000 37800 76
C0084490 Spk C ' OKLMN-GW-W2012-0-050309 5500 5050 92
CO0B4490 SpkD - OKLMN-GW-W2012-0-050308 50500 50700 100
C0064490 OKLMN-GW-W2012-0-050303 500 344 €9
CO064480 Rep OKLMN-GW-W2012-0-050309 . 500 342 &8
C0064491 OKLMN-GW-W2012-0-050309 Dupt: 500 - © . ag 70
£DDB4402 OKILMN-GW-W2012-0-050308 Low Splke S ppb . 5000 5010 100
-C0064493 OKLMN-GW-W2012-0-050309 High Spike 50 ppb © 50000 37900 76
CO084494 Spk E - OKLMN-GW-W80-0-050308 5500 5650, 103
€0064494 Spk F OKLMN-GW-W80-0-050309 - 508500 .- 52400 104
COnB44904 OKLMN-GW-W80-0.050308 500 486 o7
C0084494 Rep OKLMN-GW-W80-0-050309 500 438 a8
'CO064495 OKLMN-GW-W80-0-050308 Dup . . 500 502 100
CO0B4496  OKLMN-GW-WB80-0-050308 Low Spike 5 pply. = 5000 5410 108
= COOG4497 OKEMN-GW-W80-0:050309 High Spike 50 ppb . - 50000 41700 a3
C0084498 Spk G - OKLMN-GW.PW1-0-050310 . 5500 - 5150 94
C0064498 Spk'H OKLMN-GW-PWH-3-050310 - 50600 53000 105
C0064458 " 0Kl§MN—GW~F’W14)—05031 o 800 431 86
€0064498 Rep OKEMN-GW-PW1.0-050310 " 500 . 350 70
C0084499 OKLMN-GW-PW 140-050310 Dup 500 352 70
CO0B4500 OKLMN-GW-PW1-0-050310 Low Spike 5ppb 5000 4420 88
C0064501  OKLMN-GW-PW1-0-050310 High Spike 50 ppb 50000 41600 83
CO064502 Spk | OKLMN-GW-PW2-0-050310 5500 5420 09
CO0B4502 Spk-J OKEMN-GW:-PW2-(-050310: 50500 © 52600 104
CO0064502 - OKLMN-GW-PW2-0-050310 .. 500 440 88
£00B4502 Rep OKLMN:GW-PW2-0-050310". 500 ° - 440 88
C0064503 OKLMN-GW-PW2-0-050310 Dup - - 500 431 85
C0064504 OKLMN-GW-PW2-0-050310 Low Spike 5 ppb - 5000 4680 o4
. CODB4505 OKLMN-GW-PW2-0-050310 High Spike 50 ppb . 50000 34000 68
Note: 8ince this summary table shows rounded results, recovery values may vary slightly
from tha values In tha raw data.
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" Interim Report #1-Analysis of Oakdale Water.Samples

Table IV. Surrogate Spike Recovery of "C PFOA in Water Samples

© '+ Exygen Study-No.: PO001400

Continued
’C-PFOA
; Amount  Amount
. Exygen . . Sample Splked Recovered Recovery
D Dazcription “(ngiL} {ngit) {%)
0084506 Spk K OKLMN-GW-PW3-0-050310 3500 4840 . . - 84
€0084506 Spk L- OKLMN-GW-PW3-0-050310 50500 53100 105
Co0B4508 OKLMN-GW-PW3-0-050310 500 284 -1
C0D64506 Rep OKLMN-GW-PW3-0-050310 500 275 55
" CO0B4507 ) OKLMN-GW-PW3-0-050310 Dup 500 294 59
C0064508 " OKLMN-GW-PW3-0-050310 Low Splke 5 ppb 5000 4080 82
CO0B4508 OKLMN-GW-PW3-0-050310 High Spike 50 ppb 50000 38300 77
C0064510 Spk M OKLMN-GW-PW4-0-060310 5500 5180 94
€0084510 Spk N OKLMN-GW-PW4-0-050310 50500 52400 104
€0084510 OKLMN-GW-PW4-0-050310 500 320 64
00845010 Rep OKLMN-GW-PW4-0-050310 500 324 65
C0064511 OKLMN-GW-PW4-0-050310 Dup 500 313 63
C0064512 OKLMN-GW-PW4-0-050310 L.ow Splke 5 ppb 5000 4870 97
C0064513 OKLMN-GW-PW4-0-050310 High Splke 50 ppb 50000 38000 76
C00B4A514 Spk © OKLMN-GW-PWE-0-050310 8500 5050 92
C0064514 Spk P OKLMN-GW-PW6-0-050310 50500 - 52300 104
C00B4514 OKLMN-GW-PWE-0-050310 500 304 g1
C0064514 Rep OKLMN-GW-PWB-0-050310 500 311 §2
Ca0B4515 OKLMN-GW-PW6-0-050310 Dup 500 313 &3
C0064316 OKLMN-GW-PW6.0-050310 Low Spike 5 ppb 5000 4740 95
Co0B4517 COKLMN-GW-PWBS-0-050310 High Spike 50 ppb 50000 35100 70
CO084518 Spk € OKLMN-GW-PW10-0-050310 6500 3870 87
0084518 Spk D OKLMN-GW-PW10-0-050310 50500 48500 86
C0054518 OKLMN-GW-PW1(-0-050310 500 255 51
CDUB4518 Rep OKLMN-GW-PW10-0-050310 500 249 50
C0064519 OKLMN-GW-PW10-0-050310 Dup 500 258 52
Co0B4520 OKLMN-GW-PW10-0-050310 Low Spike 5 ppb 5000 2980 60
C0064521 OKLMN-GW-PW10-0-050310 High Spike 5¢ppb 50000 34100 68
C00B4522 Spk E OKLMN-GW-PW11-0-050310 5500 5180 94
C0064622 Spk F OKLMN-GW-PW11-0-050310 50500 51600 102
C00B4522 OKLMN-GW-PW11-0-050310 500 3139 64
CO064522 Rep OKLMN-GW-PW11-0-050310 500 347 69
C00B4523 OKLMN-GW-PW11-0-050310 Dup 500 312 62
Co064524 OKLMN-GW-PW11-0-050310 Low Spike 5 ppb 5000 4400 88
€0064525 OKLMN-GW-PW11-0-050310 High Spike 50 ppb 50000 36000 72
C0064526 Spk G © OKLMN-SW-0-050310 5500 6270 96
0084528 Spk H OKLMN-SW-0(-050310 50500 52000 103
C00845286 OKLMN-8W-0-050310 500 124 25
C0064526 Rep OKLMN-SW-0-050310 500 132 26
€o0B4627 OKLMN-SW-0-050310 Dup 500 505 101
0064528 OKLMN-SW-0-050310 Low Spike 5 ppb 5000 5320 106
C0064529 OKLMN-5W-0-050310 High Spike §0 ppb 50000 41200 82
Note: Since this summary table shows rounded results, recovary valuss may vary slighily
from the values In the raw data.
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" Interim Report #1-Analysis of Oakdale Water Samples

O NN

. Exygen Smdy No.: P0001400

- TableIV. Surrogate Spike Recovery of °C PFOA in Water Samples

- Continued
WC-PFOA

Lo , Amount = Amount ‘

Exygen Sample - Splked Recovered- Recovery

- D Description (n‘g_IL) (ngiL) (%)
C00645630 OKLMN-GW-TRIP2-0-050310 500 494 ag
0064531  OKLMN-GW-TRIP2-0-050310 Low Spike Sppb . 5000 - 5520 . 110
C0064532  OKLMN-GW-TRIP2-0-050310 High Spuke 50ppb 50000 52900 106

Avarage: 83
Standard Deviation: 21

Note: Since this summary table showa rounded rosulB, recovery values mly vary sllghtly
from the valuos In the raw data,
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“Titekint Report #1-Analysis of Oskdale Water Samples -~ Exygen Study No.: P0001400

Figure 1, Typical Calibration Curve for PFOA in Reagent Water
B 022408C Grognd Water RevT.ngd (FFORY “Lnaar™ Regression Ct 23" seightiag): y » 1.3844003 ¥ + 23004 ¢ ¥ D.0881)
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Interim Report #1-Analysis of Oskdale Water Samples  © ~ ©  Exygen Study No.: P0001400

Figure 2. Extracted Standards of PFOA in Reagcnt Water, 25 ng/L
- and 50 ng/L, Respect:vely
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Interim Report #1-Amnalysis of Oakdale Water Samples

. Exygen Study No.: P0001400

- Figure.3, ' PFOA in Reagent Water, S0 ng/L. Fortified Reagent Water,

and 500 ng/L Fortified Reagent Water, Respectively

Reagert Comiol - PFOA @nkeown]-413.0/368 £ anty - sxmpie-5 of 41 Roar 032405C Y .
Ared; STE6 couafs Height: 884222 oo RT: 11.94€ miv el
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1182
" .
§ 10049
g 0000
o0 y v v 1 v T ; — y v ' y v
1 2 3 4 ] -] 7 8 ') 10 11 12 13 19 15 10 7
Time, min
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11.84
o 1008 )
8- .
'é i
E 5.00e4
"7 o0 v - s . —
4 2 3 4 $ [} 7 g . 0. 40 . . 2 13 14 W 18 17
Time, min

Note: A linear lot of PFOA was used to calibrate the instrument. The two peaks shown
in Figure 4 are due to different isomers present in environmental samples. The area
counts for all isomers present are includcd to report one total PFOA value,
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Interim Report #1-Analysis of Oakdale Water Samples » . .Exygen Study No:: P0001400

Figure4.  Chromatogram Representing an Oakdale Water Sample
Analyzed for PFOA, DF=100 (Exygen ID: C0064522, Data
Set: 032405CR)
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- Interim Report #1-Analysis of Oakdale Water Samples ... ~:Exygen Study No.: P0001400

.. Figure 5. . Typical Calibration Curvefor ®C PFOA in Reagent Water

W (32405C Oroung Warer R b (13T PFOAX "Unase” Regmasion (T /1 weighting y = 131w4008 3 + 0.00041 (y = 0.9997)
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Interim Report #1-Analysis of Oakdale Water Samples

- Exygen Study No.: P0001400

Figure 6.  Extracted Standards of °C PFOA in. Reagent Water, 25

ng/L and 50 ng/L, Respectively -
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* Interim Report #1-Analysis of Ozkdalé Water Samples - Exygen Study No.: P0001400
_Figure 7. C PFOA in Reagent Water, 50 ng/L Fortified Reagent
Water, and 500 ng/L Fortified Reagent Water, Respectively
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Interim Report‘ #1-Analysis of Oakdale Water Sarifples '

" Exygen Study N6.: PO001400

' j' Figure 8. | Chrdniatog’ram Representing an Oakdale Water Sample
Analyzed for “C PFOA (Exygen ID: C0064522, Data Set:

032405C)
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Interim Report #1-Analysis of Oakdale Water Samples ~  Exygen Study No.: 0001400

 Figure 9, . Typical Calibration Curve for PFBS in Reagent Water
“BR CrMOAER Ground Wacyr R b PFRSY: "inaar Ragression (1 77 wakghting): y = 105 n +BD0HT o« 9857)
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Interim Report #1-Analysis of Oskdale Water Samples =~ - Exygen Study No:: PO001400
' Figure 10, Extracted Standards of PFBS in Reagent Water, 25 ng/L
' “and 50 ng/L, Respectively .
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Interim Report #1-Analysis of Oakdale Water Samples . . Exygen Study No.: P0001400

_.Figure 11. PFBS in Reagent Water, 50 ng/L Fortified Reagent Water,
and 500 ng/L Fortified Reagent Water, Respectively
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- Interim Report #1-Analysis of Qakdale Water Samples " Exygen Study No.: P0001400

- Figure 12, Chromatogram Representing an Oakdale Water Sample
Analyzed for PFBS, DF=100 (Exygen ID: C0064522, Data
Set: 032405CR)
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- Interitn Report #1-Analysis of Oakda]c Water Samples ~~~ * - Exygen Study No.; P0001400

- Figure 13.  Typical Calibration Curve for PFHS in Reagent Water
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Interim Report #1-Analysis of Oakdale Water Samples . Exygen Study No.: P0001400

Figure 14. Extracted Standards of PFHS in Reagent Water, 25 ng/L
and 50 ng/L, Respectively . '
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“Tnterim Report #1-Analysis of Ozakdale Water Samples :" Exygen Study No.: PO001400

Figure 15. PFHS in Reagent Water, 50 ng/L Fortified Reagent Water,
and 500 ng/L Fortified Reagent Water, Respectively
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Interim Report #1-Analysis of Oakdale Water Samples Exygen Study N6.: PO001400

‘Figure 16. Chromatogram Representing an Oakdale Water S:’ample
Analyzed for PFHS, DF=100 (Exygen ID: C0064522, Data
Set: 032405CR)
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.. Interim Report #1-Anatysis of Oakdale Water Samples ~ Exygen Studyv No.: PO001400

.. JFigure17. Typical Calibration Curve for PFOS in Reagent Water
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Interim Report #1-Anatysis of Oskdale Water Samples

tntenshy, ¢ps

and 50 ng/L, Respectively .
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Arer: 15465 counts Neight 1590120 0pc RT: 12,598 min :

-Exygen Study No.: P0001400

‘Figure 18, Extracted Standards of PFOS in Reagent Water, 25 ng/L
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. Interim Report #1-Analysis of Oakdale Water Semples © . Exygen Study No.: P0001400

- Figure 19, PFOS in Reagent Water, 50 ng/L Fortified Reagent Water,
and 500 ng/L Fortified Reagent Water, Respectively
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Interim Report #1-Analysis of Oakdale Water Samples - Exygen Study No:: PO001400

Figure 20. Chromatogram Representing an Oakdale Water Sample
Analyzed for PFOS, DF=100 (Exygen ID; C0064522, Data
Set: 032405CR)

I CODEHB2L2 - PPOS (UKo wn] 459.0/00.0 30ty - Somgle 38 of 67 Mot O32405CR . wiT
Aroa: 157G cowats Huight: 6033246 aps RY: 12436 min

121

090 N
5500 +
4500 §

S0

4000

3500

Infensity, cps
g

118

Exygen Research Page 62 of 110

000085




- Intérim Report #1-Analysis of Oakdale Water Samples “Exygen Study No.: P0001400

APPENDIX A

Study Protocol
P0001400 |
. (Exygen Study No. P0001400) with
Analytical Method: V0001780:“Method of
Analysis for the Determination of
Perfluorooctanoic Acid (PFOA) in Water
by LC/MS/MS?
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