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de maximis, inc.

450 Montbrook Lane
Knoxville, TN 37919
(865)691-5052
(865)691-9835 FAX

March 4, 2020

Emerging Contaminant Results
Pollution Abatement Services, Site No. 738001
Oswego, NY

Dear Mr. Long:

de maximis inc., project coordinator for the Parties to the 1998 Consent Decree
98CV0112-NPMGID for the Pollution Abatement Services (PAS) Site in Oswego
New York, is providing this Summary Report for the sampling and analysis of
per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane performed in
November 2019 at the PAS Site.

Scope of Work

This letter provides the data for the sampling and analysis program for per- and
polyfluoroalkyl substance (PFAS) and 1,4-dioxane performed at the PAS Site
during the November 2019 semi-annual sampling event. The groundwater
samples were collected from three existing monitoring wells: LR-2, SWW-5, and
M-21 in accordance with the approved sampling plan. Well LR-2 is located
upgradient of the Site, SWW-5 is located within the PAS containment system
and M-21 is located downgradient of the Site as shown on Figure 1.

Construction information for these wells is as follows:

Sareened Interval
Well ID Well Diameter (Ft Below grade)
LR-2 2 inch 45.8 - 55.8
SWW-5 3 inch 7-17
M-21 3inch 11.5-21.5

Allentown, PA - Clinton, NdJ * Greensboro, GA * Knoxville, TN * San Diego, CA
Cortland, NY * Wheaton, IL * Sarasota, FL * Houston, TX * Windsor, CT * Waltham, MA
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Groundwater Sampling

The groundwater samples were collected while wearing appropriate personal protective equipment
(PPE). PFAS constituents were sampled first followed by sampling for 1,4-dioxane. Additionally, special
PFAS-related precautions were taken in accordance with the approved Sampling and Analysis Plan (SAP)
during the sampling to minimize potential sample contamination.

Specifically, groundwater samples were collected using a low-flow sampling method at flow rates not
less than 100 milliliters per minute (ml/min) and no greater than 500 ml/min. During purging, depth to
water was measured every 3 to 5 minutes. Water quality parameters were measured and included
temperature, conductivity, pH, oxidation-reduction potential (ORP), and, dissolved oxygen (DO).
Turbidity readings were also collected. These results were recorded on the corresponding field forms
presented in Attachment I. The water quality measurements were taken to achieve the following:

pH within 0.1 Standard Units (SU)
Specific conductivity within £3%
ORP within £10 millivolts (mV)
DO within £10%
E Turbidity within £10% (ideally less than 50 nephelometric turbidity units [NTUs])

Quality Control Samples

As approved by NYSDEC, OBG performed the sampling consistent with protocols for PFAS and 1,4-
dioxane and analysis was completed by Eurofins TestAmerica using modified USEPA Method 537 with
quantification of 21 PFAS, and analysis for 1,4-dioxane was completed using USEPA Method 8270 with
selected ion monitoring (SIM) (Attachment II). Quality control (QC) samples were collected, and the
analytical data package was validated by ddms in a report dated February 21, 2020.

As prescribed in the approved SAP, one set of quality control (QC) samples was collected during the
sampling event for the PFAS and 1,4-dioxane analyses. The QC samples for the PFAS and 1,4-dioxane
analyses included one blind duplicate sample, one matrix spike/matrix spike duplicate (MS/MSD) sample
pair, and one equipment blank. In addition, one field reagent blank was collected as part of the PFAS QC
samples.

i Analysis No. of Field Blind Equipment MS MSD Total
| Samples | Blank | Duplicate Blank
PFAS 3 1 1 1 1 1 8
1,4-dioxane 3 0 1 1 1 1 7

Validation and Results

Validation of the results was performed by ddms and provided in the report dated February 21, 2020.
(Attachment III) The results indicate that PFAS are present at low levels in both on and off-Site wells.
Concentrations were generally less than 20 ppt. The highest concentrations were observed at SWW-5
within the PAS containment area. 1,4-dioxane was also detected in well SWW-5 at 1000 ppb J and in
M-21 at 630 ppb J. The 1-4-dioxane results in SWW-5 and M-21 were identified as estimated biased
high due to a high laboratory control sample recovery and also given the J qualifier during validation
due to calibration and recovery issues in the lab.
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Conclusion

The data indicate detections of 1-4 dioxane on Site and immediately down gradient. However, it is
important to note that well SWW-5 is on the PAS Site controlled by the City of Oswego and the State of
New York and well M-21 is located on the Industrial Precision Products property controlled by an
environmental easement completed in February 2006. In addition, all properties in proximity and down
gradient of the PAS Site are within the Oswego City Limits and no potable wells are permitted within the
City limits. Therefore, at this time no further action is proposed.

Should you have any questions, please contact me via e-mail or call me at 865-691-5052.

Sincerely,

PTG, J pug—

Clay McClarnon

CC: PAS Management Committee
Patricia Pierre, USEPA

N
ta PAPER



. LCW-1
| LCW-4 ®
SWW-11 i ¥
) Leachate Collection Tank
sww-z . N/

5]

SWw-9,, " : A
Y 3 » N Maintenance & Main Discharge Pump:Shed ">
SWW-8% "‘-‘LR-3 _Main Eléc_trical Panel i
'LD-3 L swwe2
K Lo NetswWwe

“LR:2

74

3

@) Site’Discharge Manhole

\“. \ A\ 5 Oswego Sanitary'Manhole
Scale Y ARG b ;

et LN aghe, T iRy, .
100 50% 0 ““~Hg0 Ay - S RSO e . .
/ R L% Y e N\ PAR i A : Bing Maps Aerial
LEGEND

Sample Locations EXISTING SITE WELLS
€ Bedrock Monitoring Well
'& Leachate Collection Well (Overburden)

Overburden Monitoring Well :
4 . Figure 1
@ Manhole

) Project No.: 3131 .
= = [Fence (Site Boundary) Plot Date: 4 May 2012 .. dd ms

D Slurry Wall Arc Operator: BJAR 1217 Bandana Boulevard North
Reviewed by; Saint Paul, Minnesota 55108
Main Phone: (651) 842-4224

www.ddmsinc.com

PAS Site, Oswego, New York

R:\Projects\DEF\demax-1547\3131-PAS\DataAnalysis\GISData\Projects\120504_SiteMap.mxd




ATTACHMENT |



Eurofins TestAmerica, Buffalo . % eurofins |

10 Hazelwood Drive ) H ; ' 5 ! Environvment Testing
Amherst, NY 14228-2298 ‘, - Chaln Of CUStOdy Recorg B ) | Testamerica
Phone: 716-691-2600 Fax: 716-691-7991 : ’ )

|
| |
I A

. . i Sampler: - ] V 3 ! i : :
Client Information - ' rmp " AWt @){, ((J ?é’hi“ﬁe, John R lcamer Trckine o) 333-'1?57797-30986.1
Client Contact: Pl 3 -— ‘ E-Mail: :
| ms. Deborah wright neoe ) LS WSu - Us) jo::lschove@estamericainacom _ l;aag;e 10f1
Company: : . ;
o'n‘;;;g & Gere Inc of Noith America Analysis Requested or
[Address: Due Date Requested: ) - {Preservation Cades:
PO BOX 4873 .
City:  TAT Requested {days): ; /B\: ngCL)H :lﬂ: ;(:::ne
Syracuse .4 C-2zn Acetate 0-AsNa02
State, Zip D - Nitric Acid P -Na204s
i ; ST R
3 3 5 S .
;:?33745100(&1) rg?goom g A Acd T Tan Dedecahydrate
Email: WO # b = h-Jce U - Acetone
deborah.wright@ramboll.com 5 _ o ‘:('_ %‘D"1‘_’:'°" ‘V’v'_";f_ms
proxe ame: ] |3 ElL-Epa 2.- other (specify)
AS Osewgo EC Sampling S| = g
te: 8|l 9 fother:
“1la s
) g| <
Sample | Matrix C ®
T (vewater, <| @ 3
. Sample (C=]<’:'::p, Coantent i;: E" ,Ei' g
Sample Identification Sample Date | Time ] G=grab) {srerissuea-an)|icfai] & | & SN N RSN R N N O N -5
— | = | >><C | PresenvationCode: IXIMIN N || A _.__.>_<_~|
Mo- \lOS\Ot | s 11000 | (@ | weer | WX K]
[EQ-TIOV U/ST\ 100 | @ | v 1] [x]Y] |
— =
IFh- VoS4 MSla |05 | @ | weer || X[ | HE
| -5~ 1105\ — [WSTTATR30 | G | vewr | | 1X][x HEERE
LT~ 11651 S (o | e [] XIS HE [T '
[€D- 1oSig MWSHA | — | § | weer r b HEEEEEE
’ | ~ Water 4 l ‘ I l '
| Water ‘ | |

] | || |

{Sample Disposal ( A fee may be assessed.if samples are retained longer than 1 month)

== Poison B - Unknown - Radiological BRgtﬁm To Client Disposal By Lab — Archive For Months
Spedial Instructions/QC Requirements:
Date: ‘Tnme' N - IMemoa of Shipment:

] P Receiv! o3 l Company
|\\)¢H0\ tHe Y&w\boll ﬁv//é’//é 779, /—7"/0 psvpY
lDateIT inTe: i Company Receivad by: 7 , .+ |DatefTime; 4 Compahy
Date/Time: [Company - - . Received by: . Date/Time: Company

w - .
[Cooler Temperature(s) °C and Other Remarks:
A Yes A No ]

Ver: 01/16/2019



Well ID: LR-2
B 0 B G Low Flow Groundwater Sampling Log Northing:
Easting:
Site Name: de maximis inc Sampling Method: low flow Field Personnel: ARB/MK
Site Location: Oswego, NY Equipment Used: QED Bladder Pump Date: 11/5/2019
Project #: 71436 Pump/Controller ID#: 61223 Weather: Rain 40
Well information: Well Volume Multipliers: * Measurement Point:
Installed Depth of Well*: 39 ft. bmp. 1in. = 0.041 gal/ft Top of Well Casing
Measured Depth of Well*: 39.75 ft. bmp. X 2in.=0.163 gal/ft
Depth to Water*: 9.65 ft. bmp. 4 in. = 0.653 gal/ft DOther:
Length of Water Column (LWC): 30.10 ft. 6 in. = 1.469 gal/ft Well Volume: 4.9 gal.
Well Diameter: 6.0 in. 8in. =2.611 gal/ft Pump Intake Depth*: 30.0 ft. bmp.,
Start Purge Time: 1400
Initial Observations:  Color: clear Odor: none Sheen/Free Product: none
Select Units from Dropdown Menus
Elapsed Depth Specific Dissolved . Flow
Time to Water Temperature pH Conductivity ORP Oxygen Turbidity Rate Other
Minutes ft bmp Fahrenheit SU mS/cm mV mg/L NTU ml/min
0 13.65 12.2 8.17 1287 150.9 3.34 25.1 300
5 13.85 12.1 8.19 1288 143.4 3.66 13.2 300
10 15.4 12.1 8.23 1288 130.9 3.67 5.6 300
15 15.85 12.1 8.25 1287 127.5 3.89 2.3 300
20 16.2 12.0 8.27 1253 41.1 4.4 1.18 300
25 16.2 12.1 8.28 1195 -13.4 2.69 1.15 300
30 16.2 12.0 8.27 1153 -34.9 2.81 1.12 300
35 16.3 12.0 8.22 1148 -38.1 2.75 1.17 300
40 16.4 12.0 8.28 1129 -41.5 2.95 1.12 300
45 16.45 12.0 8.27 1118 -44.5 2.65 1.1 300
Stabilization | A <0.3' + 3% +0.1 + 3% +10 mV +10% +10% 200 = X <500
End Purge Time: 1445 DO Titrataion: mg/L
Total volume of groundwater purged: 5.5 gal.
Final Observations: Color: clear Odor: none Sheen/Free Product: none
Specific Gravity
Analytical Sample ID: LR-2-110519 Date: 11/5/2019 Time: 1500
Container Size Container Type # Collected Field Filtered? Preservative Laboratory
250 ml Polyethylene 2 No none ALS Labs
1 liter Amber Glass 2 No none ALS Labs
Notes: Field Duplicate collected here
LR-2_GWLog_110519.xIsx 2/24/2020



Well ID: M-21
B 0 B G Low Flow Groundwater Sampling Log Northing:
Easting:
Site Name: de maximis inc Sampling Method: low flow Field Personnel: ARB/MK
Site Location: Oswego, NY Equipment Used: QED Bladder Pump Date: 11/5/2019
Project #: 71436 Pump/Controller ID#: 61223 Weather: Rain 40
Well information: Well Volume Multipliers: * Measurement Point:
Installed Depth of Well*: 39 ft. bmp. 1in. = 0.041 gal/ft Top of Well Casing
Measured Depth of Well*: 39.75 ft. bmp. 2in. = 0.163 gal/ft
Depth to Water*: 9.65 ft. bmp. 4 in. = 0.653 gal/ft DOther:
Length of Water Column (LWC): 30.10 ft. X 6in.=1.469 gal/ft Well Volume: 442 gal.
Well Diameter: 6.0 in. 8in. =2.611 gal/ft Pump Intake Depth*: 20.0 ft. bmp.,
Start Purge Time: 0905
Initial Observations:  Color: clear Odor: none Sheen/Free Product: none
Select Units from Dropdown Menus
Elapsed Depth Specific Dissolved . Flow
Time to Water Temperature pH Conductivity ORP Oxygen Turbidity Rate Other
Minutes ft bmp Fahrenheit SU mS/cm mV mg/L NTU ml/min
0 9.65 10.2 8.01 1349 -93.2 0.31 12.1 400
5 9.7 10.3 7.83 1294 -124.0 0.46 3.16 300
10 9.7 10.2 7.83 1259 -45.0 0.50 3.08 300
15 9.7 10.2 7.82 1224 -1.0 0.55 1.77 300
20 9.7 10.2 7.82 1190 -4.1 0.60 1.99 300
25 9.7 10.2 7.76 1181 -9.8 0.62 2.00 300
30 9.7 10.2 7.82 1165 -19.6 0.76 2.05 300
35 9.7 10.2 7.82 1154 -16.0 0.64 1.95 300
40 9.7 10.2 7.82 1160 -17.0 0.69 1.97 300
Stabilization | A <0.3' + 3% +0.1 + 3% +10 mV +10% +10% 200 = X <500
End Purge Time: 945 DO Titrataion: mg/L
Total volume of groundwater purged: 5 gal.
Final Observations: Color: clear Odor: none Sheen/Free Product: none
Specific Gravity
Analytical Sample ID: M-21-110519 Date: 11/5/2019 Time: 1000
Container Size Container Type # Collected Field Filtered? Preservative Laboratory
250 ml Polyethylene 6 No none ALS Labs
1 liter Amber Glass 6 No none ALS Labs
Notes: MS/MSD collected here
M-21_GWLog_110519.xlIsx 2/24/2020




Well ID: SWW-5
B 0 B G Low Flow Groundwater Sampling Log Northing:
Easting:
Site Name: de maximis inc Sampling Method: low flow Field Personnel: ARB/MK
Site Location: Oswego, NY Equipment Used: QED Bladder Pump Date: 11/5/2019
Project #: 71436 Pump/Controller ID#: 61223 Weather: Rain 40
Well information: Well Volume Multipliers: * Measurement Point:
Installed Depth of Well*: 17 ft. bmp. 1in. = 0.041 gal/ft Top of Well Casing
Measured Depth of Well*: 20.95 ft. bmp. 2in. = 0.163 gal/ft
Depth to Water*: 16.75 ft. bmp. 4 in. = 0.653 gal/ft DOther:
Length of Water Column (LWC): 4.20 ft. X 6in.=1.469 gal/ft Well Volume: 6.2 gal.
Well Diameter: 6.0 in. 8in. =2.611 gal/ft Pump Intake Depth*: 17.0 ft. bmp.,
Start Purge Time: 1120
Initial Observations:  Color: clear Odor: none Sheen/Free Product: none
Select Units from Dropdown Menus
Elapsed Depth Specific Dissolved . Flow
Time to Water Temperature pH Conductivity ORP Oxygen Turbidity Rate Other
Minutes ft bmp Fahrenheit SU mS/cm mV mg/L NTU ml/min
0 16.80 11.6 7.19 1914 57.2 1.73 40.3 300
5 17.25 11.8 7.16 1875 69.1 0.83 15.0 300
10 17.41 11.8 7.14 1854 80.1 0.54 6.34 300
15 17.52 11.8 7.14 1870 84.9 0.38 5.42 300
20 17.68 11.8 7.14 1890 83.1 0.34 3.12 300
25 17.75 11.4 7.18 1916 99.3 4.41 1.25 300
30 17.81 11.1 7.20 1907 109.2 5.14 1.34 300
35 17.80 11.0 7.20 1907 113.1 4.85 1.18 300
40 17.80 11.0 7.19 1914 115.6 4.76 1.22 300
Stabilization | A <0.3' + 3% +0.1 + 3% +10 mV +10% +10% 200 = X <500
End Purge Time: 1200 DO Titrataion: mg/L
Total volume of groundwater purged: 5 gal.
Final Observations: Color: clear Odor: none Sheen/Free Product: none
Specific Gravity
Analytical Sample ID: SWW-5-110519 Date: 11/5/2019 Time: 1330
Container Size Container Type # Collected Field Filtered? Preservative Laboratory
250 ml Polyethylene 2 No none ALS Labs
1 liter Amber Glass 2 No none ALS Labs
Notes: slow recovery for filling sample containers
SSW-5_GWLog_110519.xIsx 2/24/2020
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Definitions/Glossary

Client: O'Brien & Gere Inc of North America Job ID: 480-162320-1
Project/Site: PAS Osewgo EC Sampling

Qualifiers

GC/MS Semi VOA

Qualifier Qualifier Description
* LCS or LCSD is outside acceptance limits.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

B Compound was found in the blank and sample.

E Result exceeded calibration range.

LCMS

Qualifier Qualifier Description

*

LCS or LCSD is outside acceptance limits.
| Value is EMPC (estimated maximum possible concentration).

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Buffalo

Page 3 of 31 12/6/2019



Case Narrative

Client: O'Brien & Gere Inc of North America Job ID: 480-162320-1

Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Laboratory: Eurofins TestAmerica, Buffalo

Narrative

Job Narrative
480-162320-1

Comments
No additional comments.

Receipt
The samples were received on 11/6/2019 8:00 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 3.3° C.

GC/MS Semi VOA

Method 8270D SIM ID: Due to cross-contamination from high abundances of 1,4-Dioxane in samples associated with this job, the Method
Blank (MB) contained 1,4-Dioxane above the reporting limit, and the Laboratory Control Sample (LCS) recovered above the upper control
limit. The results have been qualified and reported. The following samples are impacted: M-21-110519 (480-162320-1), M-21-110519
(480-162320-1[MS]), M-21-110519 (480-162320-1[MSD]), EB-110519 (480-162320-2), SWW-5-110519 (480-162320-4), LR-2-110519
(480-162320-5) and FD-110519 (480-162320-6)

Method 8270D SIM ID: The recovery of 1,4-Dioxane in the following samples were over the upper range of the initial calibration:
M-21-110519 (480-162320-1), M-21-110519 (480-162320-1[MS]), M-21-110519 (480-162320-1[MSD]) and SWW-5-110519
(480-162320-4). Due to the level of dilution required, the IDA 1,4-Dioxane-d8 would be diluted to a level that could not be detected;
therefore, the recovery of 1,4-Dioxane could not be calculated. The results from the lower dilution have been qualified with an "E" flag and
reported.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

LCMS

Method 537 (modified): The laboratory control sample (LCS) for preparation batch 200-149688 and analytical batch 200-149808 recovered
outside control limits for the following analytes: Perfluorotetradecanoic acid (PFTeA). These analytes were biased high in the LCS and
were not detected in the associated samples; therefore, the data have been reported.

Method 537 (modified): The lon Ratio associated with PFOS and PFBS in sample SWW-5-110519 (480-162320-4) fails our in-house
defined limits, however the result is being reported because the peaks observed for both mass transitions are within the expected
retention time windows for the branched chain isomers in our calibration mix. Since many of these isomers are at very low levels in our
mixed calibration source (many are less than 5% of the solution), it's difficult to project how the different isomer’s responses differ at
higher levels, so we don't feel comfortable rejecting the detect based solely upon the ratio failure: SWW-5-110519 (480-162320-4)

Method 537 (modified): The continuing calibration verification (CCV) associated with batch 200-149808 recovered above the upper control
limit for Perfluorotetradecanoic acid (PFTeA). The samples associated with this CCV were non-detects for the affected analytes; therefore,
the data have been reported. The following sample is impacted: (CCV 200-149808/29).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Organic Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Buffalo
Page 4 of 31 12/6/2019



Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Detection Summary

Job ID: 480-162320-1

Lab Sample ID: 480-162320-1

Client Sample ID: M-21-110519

Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
1,4-Dioxane 630 EB* 0.19 0.095 ug/L 1 8270D SIMID Total/NA
Perfluorobutanoic acid (PFBA) 9.0 1.6 0.80 ng/L 1 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 3.5 1.6 0.51 ng/L 1 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 53 1.6 0.61 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 1.8 1.6 0.73 ng/L 1 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 19 1.6 0.65 ng/L 1 537 (modified)  Total/NA
Perfluorononanoic acid (PFNA) 0.28 J 1.6 0.22 ng/L 1 537 (modified) Total/NA
Perfluorobutanesulfonic acid (PFBS) 0.85 J 1.6 0.39 ng/L 1 537 (modified) Total/NA
Perfluorohexanesulfonic acid (PFHxS) 2.5 1.6 0.64 ng/L 1 537 (modified) Total/NA
Perfluorooctanesulfonic acid (PFOS) 3.5 1.6 0.49 ng/L 1 537 (modified)  Total/NA

Client Sample ID: EB-110519 Lab Sample ID: 480-162320-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
1,4-Dioxane 036 B* 0.19 0.096 ug/L 1 8270D SIMID Total/NA

Client Sample ID: FB-110519 Lab Sample ID: 480-162320-3

[ No Detections.

Client Sample ID: SWW-5-110519 Lab Sample ID: 480-162320-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
1,4-Dioxane 1000 EB* 0.19 0.095 ug/L 1 8270D SIMID Total/NA
Perfluorobutanoic acid (PFBA) 27 1.9 0.94 ng/L 1 537 (modified)  Total/NA
Perfluoropentanoic acid (PFPeA) 24 1.9 0.59 ng/L 1 537 (modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 4.8 1.9 0.72 ng/L 1 537 (modified) Total/NA
Perfluoroheptanoic acid (PFHpA) 1.9 1.9 0.86 ng/L 1 537 (modified) Total/NA
Perfluorooctanoic acid (PFOA) 6.4 1.9 0.76 ng/L 1 537 (modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 21 1 1.9 0.46 ng/L 1 537 (modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 25 1.9 0.76 ng/L 1 537 (modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 6.9 | 1.9 0.58 ng/L 1 537 (modified)  Total/NA
1H,1H,2H,2H-perfluorooctanesulfonic 15 J 19 5.2 ng/L 1 537 (modified) Total/NA

|_acid (6:2)

Client Sample ID: LR-2-110519 Lab Sample ID: 480-162320-5
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 091 J 1.7 0.86 ng/L 1 537 (modified) Total/NA

Client Sample ID: FD-110519

Lab Sample ID: 480-162320-6

[ No Detections.

This Detection Summary does not include radiochemical test results.
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Client Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Client Sample ID: M-21-110519
Date Collected: 11/05/19 10:00
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-1

Matrix: Water

7Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane 630 EB* 0.19 0.095 ug/L ~ 11/09/19 08:36 11/14/19 01:32 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 32 15-110 11/09/19 08:36 11/14/19 01:32 1
Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 9.0 1.6 0.80 ng/L ~ 11/14/1911:09 11/18/19 18:33 1
Perfluoropentanoic acid (PFPeA) 3.5 1.6 0.51 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorohexanoic acid (PFHxA) 5.3 1.6 0.61 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluoroheptanoic acid (PFHpA) 1.8 1.6 0.73 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorooctanoic acid (PFOA) 19 1.6 0.65 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorononanoic acid (PFNA) 0.28 J 1.6 0.22 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorodecanoic acid (PFDA) ND 1.6 0.62 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluoroundecanoic acid (PFUnA) ND 1.6 0.63 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorododecanoic acid (PFDoA) ND 1.6 0.47 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorotridecanoic acid (PFTriA) ND 1.6 0.48 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorotetradecanoic acid (PFTeA) ND * 1.6 0.74 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorobutanesulfonic acid 0.85 J 1.6 0.39 ng/L 11/14/19 11:09 11/18/19 18:33 1
(PFBS)

Perfluorohexanesulfonic acid 25 1.6 0.64 ng/L 11/14/19 11:09 11/18/19 18:33 1
(PFHxS)

Perfluoroheptanesulfonic Acid ND 1.6 0.76 ng/L 11/14/19 11:09 11/18/19 18:33 1
(PFHpS)

Perfluorooctanesulfonic acid 3.5 1.6 0.49 ng/L 11/14/19 11:09 11/18/19 18:33 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) ND 1.6 0.72 ng/L 11/14/19 11:09 11/18/19 18:33 1
Perfluorooctanesulfonamide (PFOSA) ND 8.0 8.0 ng/L 11/14/19 11:09 11/18/19 18:33 1
N-methylperfluorooctanesulfonamidoa ND 16 1.4 ng/L 11/14/19 11:09 11/18/19 18:33 1
cetic acid (NMeFOSAA)

N-ethylperfluorooctanesulfonamidoac ND 16 1.2 ng/L 11/14/19 11:09 11/18/19 18:33 1
etic acid (NEtFOSAA)

1H,1H,2H,2H-perfluorooctanesulfonic ND 16 4.4 ng/L 11/14/19 11:09 11/18/19 18:33 1
acid (6:2)

1H,1H,2H,2H-perfluorodecanesulfonic ND 16 2.3 ng/L 11/14/19 11:09 11/18/19 18:33 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 84 50-150 11/14/19 11:09 11/18/19 18:33 1
13C2 PFDoA 77 50-150 11/14/19 11:09 11/18/19 18:33 1
13C2 PFHxA 84 50-150 11/14/19 11:09 11/18/19 18:33 1
13C2 PFTeDA 63 50-150 11/14/19 11:09 11/18/19 18:33 1
13C2 PFUnA 89 50-150 11/14/19 11:09 11/18/19 18:33 1
13C4 PFBA 66 25-150 11/14/19 11:09 11/18/19 18:33 1
13C4 PFHpA 85 50-150 11/14/19 11:09 11/18/19 18:33 1
13C4 PFOA 85 50-150 11/14/19 11:09 11/18/19 18:33 1
13C4 PFOS 89 50-150 11/14/19 11:09 11/18/19 18:33 1
13C5 PFNA 85 50-150 11/14/19 11:09 11/18/19 18:33 1
13C5 PFPeA 80 25-150 11/14/19 11:09 11/18/19 18:33 1
13C8 FOSA 70 25-150 11/14/19 11:09 11/18/19 18:33 1
1802 PFHxS 82 50-150 11/14/19 11:09 11/18/19 18:33 1
d3-NMeFOSAA 67 50-150 11/14/19 11:09 11/18/19 18:33 1
d5-NEtFOSAA 73 50-150 11/14/19 11:09 11/18/19 18:33 1
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Client Sample Results
Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Client Sample ID: M-21-110519
Date Collected: 11/05/19 10:00
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-1
Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Isotope Dilution %Recovery Qualifier Limits
M2-6:2 FTS 93 25.150
M2-8:2 FTS 98 25-150

Prepared Analyzed Dil Fac
11/14/19 11:09 11/18/19 18:33 1
11/14/19 11:09 11/18/19 18:33 1

Client Sample ID: EB-110519
Date Collected: 11/05/19 10:45
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-2
Matrix: Water

7Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Page 7 of 31

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane 0.36 B* 0.19 0.096 ug/L ~ 11/09/19 08:36 11/14/19 03:53 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 32 15-110 11/09/19 08:36 11/14/19 03:53 1
Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) ND 1.7 0.86 ng/L ~ 11/14/1911:09 11/18/19 18:58 1
Perfluoropentanoic acid (PFPeA) ND 1.7 0.54 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorohexanoic acid (PFHxA) ND 1.7 0.65 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluoroheptanoic acid (PFHpA) ND 1.7 0.78 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorooctanoic acid (PFOA) ND 1.7 0.69 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorononanoic acid (PFNA) ND 1.7 0.23 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorodecanoic acid (PFDA) ND 1.7 0.66 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluoroundecanoic acid (PFUNnA) ND 1.7 0.67 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorododecanoic acid (PFDoA) ND 1.7 0.51 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorotridecanoic acid (PFTriA) ND 1.7 0.51 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorotetradecanoic acid (PFTeA) ND 1.7 0.79 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorobutanesulfonic acid (PFBS) ND 1.7 0.42 ng/lL 11/14/19 11:09 11/18/19 18:58 1
Perfluorohexanesulfonic acid (PFHxS) ND 1.7 0.69 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluoroheptanesulfonic Acid ND 1.7 0.81 ng/L 11/14/19 11:09 11/18/19 18:58 1
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) ND 1.7 0.52 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorodecanesulfonic acid (PFDS) ND 1.7 0.77 ng/L 11/14/19 11:09 11/18/19 18:58 1
Perfluorooctanesulfonamide (PFOSA) ND 8.6 8.6 ng/L 11/14/19 11:09 11/18/19 18:58 1
N-methylperfluorooctanesulfonamidoa ND 17 1.5 ng/L 11/14/19 11:09 11/18/19 18:58 1
cetic acid (NMeFOSAA)

N-ethylperfluorooctanesulfonamidoac ND 17 1.3 ng/L 11/14/19 11:09 11/18/19 18:58 1
etic acid (NEtFOSAA)

1H,1H,2H,2H-perfluorooctanesulfonic ND 17 4.7 ng/lL 11/14/19 11:09 11/18/19 18:58 1
acid (6:2)

1H,1H,2H,2H-perfluorodecanesulfonic ND 17 2.5 ng/L 11/14/19 11:09 11/18/19 18:58 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 96 50-150 11/14/19 11:09 11/18/19 18:58 1
13C2 PFDoA 78 50-150 11/14/19 11:09 11/18/19 18:58 1
13C2 PFHxA 95 50-150 11/14/19 11:09 11/18/19 18:58 1
13C2 PFTeDA 68 50-150 11/14/19 11:09 11/18/19 18:58 1
13C2 PFUnA 84 50-150 11/14/19 11:09 11/18/19 18:58 1
13C4 PFBA 89 25_-150 11/14/19 11:09 11/18/19 18:58 1
13C4 PFHpA 95 50-150 11/14/19 11:09 11/18/19 18:58 1
13C4 PFOA 91 50-150 11/14/19 11:09 11/18/19 18:58 1
13C4 PFOS 93 50-150 11/14/19 11:09 11/18/19 18:58 1
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Client: O'Brien & Gere Inc of North America

Project/Site: PAS Osewgo EC Sampling

Client Sample Results

Job ID: 480-162320-1

Client Sample ID: EB-110519
Date Collected: 11/05/19 10:45

Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-2

Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Isotope Dilution %Recovery Qualifier Limits

13C5 PFNA 96 50-150
13C5 PFPeA 95 25-150
13C8 FOSA 71 25-150
1802 PFHxS 90 50-150
d3-NMeFOSAA 75 50-150
d5-NEtFOSAA 66 50-150
M2-6:2 FTS 93 25.150
M2-8:2 FTS 104 25.150

Prepared

Analyzed

Dil Fac

11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09

11/18/19 18:58
11/18/19 18:58
11/18/19 18:58
11/18/19 18:58
11/18/19 18:58
11/18/19 18:58
11/18/19 18:58
11/18/19 18:58

M M M M M = = =

Client Sample ID: FB-110519
Date Collected: 11/05/19 09:35

Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-3

Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) ND 1.8 0.91 ng/L ~ 11/14/19 11:09 11/18/19 19:06 1
Perfluoropentanoic acid (PFPeA) ND 1.8 0.57 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorohexanoic acid (PFHxA) ND 1.8 0.69 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluoroheptanoic acid (PFHpA) ND 1.8 0.83 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorooctanoic acid (PFOA) ND 1.8 0.74 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorononanoic acid (PFNA) ND 1.8 0.25 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorodecanoic acid (PFDA) ND 1.8 0.70 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluoroundecanoic acid (PFUNnA) ND 1.8 0.71 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorododecanoic acid (PFDoA) ND 1.8 0.54 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorotridecanoic acid (PFTriA) ND 1.8 0.55 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorotetradecanoic acid (PFTeA) ND 1.8 0.84 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorobutanesulfonic acid (PFBS) ND 1.8 0.45 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorohexanesulfonic acid (PFHxS) ND 1.8 0.73 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluoroheptanesulfonic Acid ND 1.8 0.87 ng/L 11/14/19 11:09 11/18/19 19:06 1
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) ND 1.8 0.56 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorodecanesulfonic acid (PFDS) ND 1.8 0.82 ng/L 11/14/19 11:09 11/18/19 19:06 1
Perfluorooctanesulfonamide (PFOSA) ND 9.1 9.1 ng/L 11/14/19 11:09 11/18/19 19:06 1
N-methylperfluorooctanesulfonamidoa ND 18 1.5 ng/L 11/14/19 11:09 11/18/19 19:06 1
cetic acid (NMeFOSAA)

N-ethylperfluorooctanesulfonamidoac ND 18 1.4 ng/L 11/14/19 11:09 11/18/19 19:06 1
etic acid (NEtFOSAA)

1H,1H,2H,2H-perfluorooctanesulfonic ND 18 5.0 ng/L 11/14/19 11:09  11/18/19 19:06 1
acid (6:2)

1H,1H,2H,2H-perf|uorodecanesulfonic ND 18 2.6 ng/L 11/14/19 11:09 11/18/19 19:06 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 83 50-150 11/14/19 11:09 11/18/19 19:06 1
13C2 PFDoA 69 50-150 11/14/19 11:09 11/18/19 19:06 1
13C2 PFHxA 88 50-150 11/14/19 11:09 11/18/19 19:06 1
13C2 PFTeDA 58 50-150 11/14/19 11:09 11/18/19 19:06 1
13C2 PFUnA 76 50-150 11/14/19 11:09 11/18/19 19:06 1
13C4 PFBA 75 25.150 11/14/19 11:09 11/18/19 19:06 1
13C4 PFHpA 83 50-150 11/14/19 11:09 11/18/19 19:06 1
13C4 PFOA 82 50-150 11/14/19 11:09 11/18/19 19:06 1
13C4 PFOS 84 50-150 11/14/19 11:09 11/18/19 19:06 1

Page 8 of 31

Eurofins TestAmerica, Buffalo

12/6/2019



Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Client Sample Results

Job ID: 480-162320-1

Client Sample ID: FB-110519

Date Collected: 11/05/19 09:35
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-3

Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Isotope Dilution %Recovery Qualifier Limits

13C5 PFNA 83 50-150
13C5 PFPeA 84 25-150
13C8 FOSA 68 25-150
1802 PFHxS 82 50-150
d3-NMeFOSAA 68 50-150
d5-NEtFOSAA 66 50-150
M2-6:2 FTS 80 25.150
M2-8:2 FTS 97 25.150

Prepared

Analyzed

Dil Fac

11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09

11/18/19 19:06
11/18/19 19:06
11/18/19 19:06
11/18/19 19:06
11/18/19 19:06
11/18/19 19:06
11/18/19 19:06
11/18/19 19:06

M M M M M = = =

Client Sample ID: SWW-5-110519

Date Collected: 11/05/19 13:30
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-4

Matrix: Water

7Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane 1000 EB* 0.19 0.095 ug/L ~ 11/09/19 08:36 11/14/19 04:16 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 30 15-.110 11/09/19 08:36 11/14/19 04:16 1
Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 27 1.9 0.94 ng/L ~ 11/14/1911:09 11/18/19 19:22 1
Perfluoropentanoic acid (PFPeA) 24 1.9 0.59 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorohexanoic acid (PFHxA) 4.8 1.9 0.72 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluoroheptanoic acid (PFHpA) 1.9 1.9 0.86 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorooctanoic acid (PFOA) 6.4 1.9 0.76 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorononanoic acid (PFNA) ND 1.9 0.25 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorodecanoic acid (PFDA) ND 1.9 0.73 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluoroundecanoic acid (PFUnA) ND 1.9 0.74 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorododecanoic acid (PFDoA) ND 1.9 0.56 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorotridecanoic acid (PFTriA) ND 1.9 0.57 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorotetradecanoic acid (PFTeA) ND * 1.9 0.87 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorobutanesulfonic acid 21 1 1.9 0.46 ng/L 11/14/19 11:09 11/18/19 19:22 1
(PFBS)

Perfluorohexanesulfonic acid 25 1.9 0.76 ng/L 11/14/19 11:09 11/18/19 19:22 1
(PFHxS)

Perfluoroheptanesulfonic Acid ND 1.9 0.90 ng/L 11/14/19 11:09 11/18/19 19:22 1
(PFHpS)

Perfluorooctanesulfonic acid 6.9 1 1.9 0.58 ng/L 11/14/19 11:09 11/18/19 19:22 1
(PFOS)

Perfluorodecanesulfonic acid (PFDS) ND 1.9 0.85 ng/L 11/14/19 11:09 11/18/19 19:22 1
Perfluorooctanesulfonamide (PFOSA) ND 9.4 9.4 ng/L 11/14/19 11:09 11/18/19 19:22 1
N-methylperfluorooctanesulfonamidoa ND 19 1.6 ng/L 11/14/19 11:09 11/18/19 19:22 1
cetic acid (NMeFOSAA)

N-ethylperﬂuorooctanesulfonamidoac ND 19 1.4 ng/L 11/14/19 11:09 11/18/19 19:22 1
etic acid (NEtFOSAA)

1H,1H,2H,2H-perfluorooctanesulfo 15 J 19 5.2 ng/lL 11/14/19 11:09 11/18/19 19:22 1
nic acid (6:2)

1H,1H,2H,2H-perfluorodecanesulfonic ND 19 2.7 ng/L 11/14/19 11:09 11/18/19 19:22 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 92 50-150 11/14/19 11:09 11/18/19 19:22 1
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Client Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Client Sample ID: SWW-5-110519

Date Collected: 11/05/19 13:30
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-4

Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Isotope Dilution %Recovery Qualifier Limits

13C2 PFDoA 104 50-150
13C2 PFHxA 84 50-150
13C2 PFTeDA 78 50-150
13C2 PFUnA 105 50-150
13C4 PFBA 56 25-150
13C4 PFHpA 87 50-150
13C4 PFOA 96 50-150
13C4 PFOS 92 50-150
13C5 PFNA 105 50-150
13C5 PFPeA 73 25.150
13C8 FOSA 78 25.150
1802 PFHxS 93 50-150
d3-NMeFOSAA 82 50-150
d5-NEtFOSAA 101 50-150
M2-6:2 FTS 129 25.150
M2-8:2 FTS 121 25.150

Prepared

Analyzed

Dil Fac

11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09
11/14/19 11:09

11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22
11/18/19 19:22

Ty

Client Sample ID: LR-2-110519

Date Collected: 11/05/19 15:00

Lab Sample ID: 480-162320-5

Matrix: Water

Date Received: 11/06/19 08:00

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane ND * 0.19 0.095 ug/L ~ 11/09/19 08:36 11/14/19 04:39 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 36 15-110 11/09/19 08:36  11/14/19 04:39 1
Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 091 J 1.7 0.86 ng/L ~ 11/14/1911:09 11/18/19 19:30 1
Perfluoropentanoic acid (PFPeA) ND 1.7 0.54 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorohexanoic acid (PFHxA) ND 1.7 0.65 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluoroheptanoic acid (PFHpA) ND 1.7 0.78 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorooctanoic acid (PFOA) ND 1.7 0.69 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorononanoic acid (PFNA) ND 1.7 0.23 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorodecanoic acid (PFDA) ND 1.7 0.66 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluoroundecanoic acid (PFUNA) ND 1.7 0.67 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorododecanoic acid (PFDoA) ND 1.7 0.50 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorotridecanoic acid (PFTriA) ND 1.7 0.51 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorotetradecanoic acid (PFTeA) ND * 1.7 0.79 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorobutanesulfonic acid (PFBS) ND 1.7 0.42 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorohexanesulfonic acid (PFHxS) ND 1.7 0.68 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluoroheptanesulfonic Acid ND 1.7 0.81 ng/L 11/14/19 11:09 11/18/19 19:30 1
(PFHpS)

Perfluorooctanesulfonic acid (PFOS) ND 1.7 0.52 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorodecanesulfonic acid (PFDS) ND 1.7 0.77 ng/L 11/14/19 11:09 11/18/19 19:30 1
Perfluorooctanesulfonamide (PFOSA) ND 8.6 8.6 ng/L 11/14/19 11:09 11/18/19 19:30 1
N-methylperfluorooctanesulfonamidoa ND 17 1.5 ng/lL 11/14/19 11:09 11/18/19 19:30 1
cetic acid (NMeFOSAA)

N-ethylperfluorooctanesulfonamidoac ND 17 1.3 ng/L 11/14/19 11:09 11/18/19 19:30 1

etic acid (NEtFOSAA)
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Client: O'Brien & Gere Inc of North America

Project/Site: PAS Osewgo EC Sampling

Client Sample Results

Job ID: 480-162320-1

Client Sample ID: LR-2-110519

Date Collected: 11/05/19 15:00
Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-5

Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1H"IH72H,2H-perf|uorooctanesulfonic ND 17 4.7 ng/L B 11/14/19 11:09 11/18/19 19:30 1
acid (6:2)

1H,1H,2H,2H-perfluorodecanesulfonic ND 17 2.5 ng/L 11/14/19 11:09 11/18/19 19:30 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 95 50-150 11/14/19 11:09 11/18/19 19:30 1
13C2 PFDoA 81 50-150 11/14/19 11:09 11/18/19 19:30 1
13C2 PFHxA 99 50-150 11/14/19 11:09 11/18/19 19:30 1
13C2 PFTeDA 77 50-150 11/14/19 11:09 11/18/19 19:30 1
13C2 PFUnA 88 50-150 11/14/19 11:09 11/18/19 19:30 1
13C4 PFBA 93 25_150 11/14/19 11:09 11/18/19 19:30 1
13C4 PFHpA 100 50-150 11/14/19 11:09 11/18/19 19:30 1
13C4 PFOA 97 50-150 11/14/19 11:09 11/18/19 19:30 1
13C4 PFOS 98 50-150 11/14/19 11:09 11/18/19 19:30 1
13C5 PFNA 90 50-150 11/14/19 11:09 11/18/19 19:30 1
13C5 PFPeA 98 25.150 11/14/19 11:09 11/18/19 19:30 1
13C8 FOSA 88 25.150 11/14/19 11:09 11/18/19 19:30 1
1802 PFHxS 97 50-150 11/14/19 11:09 11/18/19 19:30 1
d3-NMeFOSAA 71 50-150 11/14/19 11:09 11/18/19 19:30 1
d5-NEtFOSAA 74 50-150 11/14/19 11:09 11/18/19 19:30 1
M2-6:2 FTS 100 25_-150 11/14/19 11:09 11/18/19 19:30 1
M2-8:2 FTS 91 25_-150 11/14/19 11:09 11/18/19 19:30 1

Client Sample ID: FD-110519
Date Collected: 11/05/19 00:00

Date Received: 11/06/19 08:00

Lab Sample ID: 480-162320-6

Matrix: Water

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane ND * 0.19 0.095 ug/L ~ 11/09/19 08:36 11/14/19 05:02 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 33 15-110 11/09/19 08:36 11/14/19 05:02 1
Method: 537 (modified) - Fluorinated Alkyl Substances

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) ND 1.7 0.83 ng/L ~ 11/14/1911:09 11/18/19 19:39 1
Perfluoropentanoic acid (PFPeA) ND 1.7 0.52 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorohexanoic acid (PFHxA) ND 1.7 0.63 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluoroheptanoic acid (PFHpA) ND 1.7 0.75 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorooctanoic acid (PFOA) ND 1.7 0.67 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorononanoic acid (PFNA) ND 1.7 0.22 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorodecanoic acid (PFDA) ND 1.7 0.64 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluoroundecanoic acid (PFUnA) ND 1.7 0.65 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorododecanoic acid (PFDoA) ND 1.7 0.49 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorotridecanoic acid (PFTriA) ND 1.7 0.50 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorotetradecanoic acid (PFTeA) ND 1.7 0.76 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorobutanesulfonic acid (PFBS) ND 1.7 0.41 ng/lL 11/14/19 11:09 11/18/19 19:39 1
Perfluorohexanesulfonic acid (PFHxS) ND 1.7 0.66 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluoroheptanesulfonic Acid ND 1.7 0.79 ng/L 11/14/19 11:09 11/18/19 19:39 1

(PFHpS)
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Client Sample Results
Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Client Sample ID: FD-110519
Date Collected: 11/05/19 00:00
Date Received: 11/06/19 08:00

Job ID: 480-162320-1

Lab Sample ID: 480-162320-6
Matrix: Water

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorooctanesulfonic acid (PFOS) ND 1.7 0.50 ng/L ~ 11/14/1911:09 11/18/19 19:39 1
Perfluorodecanesulfonic acid (PFDS) ND 1.7 0.74 ng/L 11/14/19 11:09 11/18/19 19:39 1
Perfluorooctanesulfonamide (PFOSA) ND 8.3 8.3 ng/L 11/14/19 11:09 11/18/19 19:39 1
N-methylperfluorooctanesulfonamidoa ND 17 1.4 ng/L 11/14/19 11:09 11/18/19 19:39 1
cetic acid (NMeFOSAA)

N-ethylperfluorooctanesulfonamidoac ND 17 1.2 ng/L 11/14/19 11:09 11/18/19 19:39 1
etic acid (NEtFOSAA)

1H,1H,2H,2H-perfluorooctanesulfonic ND 17 4.5 ng/lL 11/14/19 11:09 11/18/19 19:39 1
acid (6:2)

1H,1H,2H,2H-perfluorodecanesulfonic ND 17 24 ng/L 11/14/19 11:09 11/18/19 19:39 1
acid (8:2)

Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 82 50-150 11/14/19 11:09 11/18/19 19:39 1
13C2 PFDoA 82 50-150 11/14/19 11:09 11/18/19 19:39 1
13C2 PFHxA 101 50-150 11/14/19 11:09 11/18/19 19:39 1
13C2 PFTeDA 68 50-150 11/14/19 11:09 11/18/19 19:39 1
13C2 PFUnA 78 50-150 11/14/19 11:09 11/18/19 19:39 1
13C4 PFBA 92 25.150 11/14/19 11:09 11/18/19 19:39 1
13C4 PFHpA 92 50-150 11/14/19 11:09 11/18/19 19:39 1
13C4 PFOA 93 50-150 11/14/19 11:09 11/18/19 19:39 1
13C4 PFOS 93 50-150 11/14/19 11:09 11/18/19 19:39 1
13C5 PFNA 88 50-150 11/14/19 11:09 11/18/19 19:39 1
13C5 PFPeA 93 25-150 11/14/19 11:09 11/18/19 19:39 1
13C8 FOSA 81 25-150 11/14/19 11:09 11/18/19 19:39 1
1802 PFHxS 88 50-150 11/14/19 11:09 11/18/19 19:39 1
d3-NMeFOSAA 70 50-150 11/14/19 11:09 11/18/19 19:39 1
d5-NEtFOSAA 78 50-150 11/14/19 11:09 11/18/19 19:39 1
M2-6:2 FTS 95 25.150 11/14/19 11:09 11/18/19 19:39 1
M2-8:2 FTS 91 25.150 11/14/19 11:09 11/18/19 19:39 1
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Isotope Dilution Summary

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
Matrix: Water Prep Type: Total/NA

Job ID: 480-162320-1

Percent Isotope Dilution Recovery (Acceptance Limits)
DXE

Lab Sample ID Client Sample ID (15-110)
480-162320-1 M-21-110519 32
480-162320-1 MS M-21-110519 26
480-162320-1 MSD M-21-110519 29
480-162320-2 EB-110519 32
480-162320-4 SWW-5-110519 30
480-162320-5 LR-2-110519 36
480-162320-6 FD-110519 33
LCS 480-503365/2-A Lab Control Sample 32
MB 480-503365/1-A Method Blank 37

Surrogate Legend

DXE = 1,4-Dioxane-d8

Method: 537 (modified) - Fluorinated Alkyl Substances

Matrix: Water Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
PFDA PFDoA PFHxA PFTDA PFUnA PFBA PFHpA PFOA

Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (25-150) (50-150) (50-150)
480-162320-1 M-21-110519 84 77 84 63 89 66 85 85
480-162320-1 MS M-21-110519 79 69 85 60 77 66 85 85
480-162320-1 MSD M-21-110519 87 78 88 64 86 73 91 89
480-162320-2 EB-110519 96 78 95 68 84 89 95 91
480-162320-3 FB-110519 83 69 88 58 76 75 83 82
480-162320-4 SWW-5-110519 92 104 84 78 105 56 87 96
480-162320-5 LR-2-110519 95 81 99 77 88 93 100 97
480-162320-6 FD-110519 82 82 101 68 78 92 92 93
LCS 200-149688/2-A Lab Control Sample 84 77 90 65 79 80 83 83
MB 200-149688/1-A Method Blank 106 89 99 77 88 91 97 95

Percent Isotope Dilution Recovery (Acceptance Limits)

PFOS PFNA PFPeA PFOSA PFHxS -NMeFOS. -NEtFOS/ M262FTS

Lab Sample ID Client Sample ID (50-150) (50-150) (25-150) (25-150) (50-150) (50-150) (50-150) (25-150)
480-162320-1 M-21-110519 89 85 80 70 82 67 73 93
480-162320-1 MS M-21-110519 80 82 77 67 82 58 67 93
480-162320-1 MSD M-21-110519 84 82 83 72 89 62 71 92
480-162320-2 EB-110519 93 96 95 71 90 75 66 93
480-162320-3 FB-110519 84 83 84 68 82 68 66 80
480-162320-4 SWW-5-110519 92 105 73 78 93 82 101 129
480-162320-5 LR-2-110519 98 90 98 88 97 71 74 100
480-162320-6 FD-110519 93 88 93 81 88 70 78 95
LCS 200-149688/2-A Lab Control Sample 81 81 84 73 84 76 74 83
MB 200-149688/1-A Method Blank 98 98 96 82 99 87 83 99

Percent Isotope Dilution Recovery (Acceptance Limits)

M282FTS

Lab Sample ID Client Sample ID (25-150)
480-162320-1 M-21-110519 98
480-162320-1 MS M-21-110519 89
480-162320-1 MSD M-21-110519 91
480-162320-2 EB-110519 104
480-162320-3 FB-110519 97
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Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Isotope Dilution Summary

Job ID: 480-162320-1

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Matrix: Water

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)

M282FTS
Lab Sample ID Client Sample ID (25-150)
480-162320-4 SWW-5-110519 121
480-162320-5 LR-2-110519 91
480-162320-6 FD-110519 91
LCS 200-149688/2-A Lab Control Sample 95

MB 200-149688/1-A Method Blank

Surrogate Legend

119

PFDA = 13C2 PFDA

PFDoA = 13C2 PFDoA

PFHxA = 13C2 PFHxA

PFTDA = 13C2 PFTeDA
PFUnA = 13C2 PFUnA

PFBA = 13C4 PFBA

PFHpA = 13C4 PFHpA

PFOA = 13C4 PFOA

PFOS = 13C4 PFOS

PFNA = 13C5 PFNA

PFPeA = 13C5 PFPeA

PFOSA = 13C8 FOSA

PFHxS = 1802 PFHxS
d3-NMeFOSAA = d3-NMeFOSAA
d5-NEtFOSAA = d5-NEtFOSAA
M262FTS = M2-6:2 FTS
M282FTS = M2-8:2 FTS
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QC Sample Results

Client: O'Brien & Gere Inc of North America

Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Lab Sample ID: MB 480-503365/1-A
Matrix: Water
Analysis Batch: 504158

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 503365

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,4-Dioxane 0.352 0.20 0.10 ug/L ~ 11/09/19 08:36 11/13/19 23:57 1
vMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
1,4-Dioxane-d8 37 15-110 11/09/19 08:36 11/13/19 23:57 1
Lab Sample ID: LCS 480-503365/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 504158 Prep Batch: 503365
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
1,4-Dioxane 1.00 181 E* ug/L a 181 40-140
LCS LCS
Isotope Dilution %Recovery Qualifier Limits
1,4-Dioxane-d8 32 15-110
Lab Sample ID: 480-162320-1 MS Client Sample ID: M-21-110519
Matrix: Water Prep Type: Total/NA
Analysis Batch: 504158 Prep Batch: 503365
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
1,4-Dioxane 630 EB* 0.952 681 E4 ug/L 4959  40-140
MS MS
Isotope Dilution %Recovery Qualifier Limits
1,4-Dioxane-d8 26 15-110
Lab Sample ID: 480-162320-1 MSD Client Sample ID: M-21-110519
Matrix: Water Prep Type: Total/NA
Analysis Batch: 504158 Prep Batch: 503365
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
1,4-Dioxane 630 EB* 0.952 624 E4 ug/L -1092  40-140 9 20
MSD MSD
Isotope Dilution %Recovery Qualifier Limits
1,4-Dioxane-d8 29 15-110
Method: 537 (modified) - Fluorinated Alkyl Substances
Lab Sample ID: MB 200-149688/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 149808 Prep Batch: 149688
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) ND 2.0 1.0 ng/L ~ 11/14/1911:09 11/18/19 17:19 1
Perfluoropentanoic acid (PFPeA) ND 2.0 0.63 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorohexanoic acid (PFHxA) ND 2.0 0.76 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluoroheptanoic acid (PFHpA) ND 2.0 0.91 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorooctanoic acid (PFOA) ND 2.0 0.81 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorononanoic acid (PFNA) ND 2.0 0.27 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorodecanoic acid (PFDA) ND 2.0 0.77 ng/lL 11/14/19 11:09 11/18/19 17:19 1
Perfluoroundecanoic acid (PFUnA) ND 2.0 0.78 ng/L 11/14/19 11:09 11/18/19 17:19 1
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QC Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Lab Sample ID: MB 200-149688/1-A
Matrix: Water
Analysis Batch: 149808

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 149688

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Perfluorododecanoic acid (PFDoA) ND 2.0 0.59 ng/L ~ 11/14/1911:09 11/18/19 17:19 1
Perfluorotridecanoic acid (PFTriA) ND 2.0 0.60 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorotetradecanoic acid (PFTeA) ND 2.0 0.92 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorobutanesulfonic acid (PFBS) ND 2.0 0.49 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorohexanesulfonic acid (PFHxS) ND 2.0 0.80 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluoroheptanesulfonic Acid ND 2.0 0.95 ng/L 11/14/19 11:09 11/18/19 17:19 1
(PFHpS)
Perfluorooctanesulfonic acid (PFOS) ND 2.0 0.61 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorodecanesulfonic acid (PFDS) ND 2.0 0.90 ng/L 11/14/19 11:09 11/18/19 17:19 1
Perfluorooctanesulfonamide (PFOSA) ND 10 10 ng/L 11/14/19 11:09 11/18/19 17:19 1
N-methylperfluorooctanesulfonamidoa ND 20 1.7 ng/L 11/14/19 11:09 11/18/19 17:19 1
cetic acid (NMeFOSAA)
N-ethylperfluorooctanesulfonamidoac ND 20 1.5 ng/L 11/14/19 11:09 11/18/19 17:19 1
etic acid (NEtFOSAA)
1H,1H,2H,2H-perfluorooctanesulfonic ND 20 5.5 ng/L 11/14/19 11:09 11/18/19 17:19 1
acid (6:2)
1H,1H,2H,2H-perfluorodecanesulfonic ND 20 2.9 ng/L 11/14/19 11:09 11/18/19 17:19 1
acid (8:2)

MB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C2 PFDA 106 50-150 11/14/19 11:09 11/18/19 17:19 1
13C2 PFDoA 89 50-150 11/14/19 11:09 11/18/19 17:19 1
13C2 PFHxA 99 50-150 11/14/19 11:09 11/18/19 17:19 1
13C2 PFTeDA 77 50-150 11/14/19 11:09 11/18/19 17:19 1
13C2 PFUnA 88 50-150 11/14/19 11:09 11/18/19 17:19 1
13C4 PFBA 91 25-150 11/14/19 11:09 11/18/19 17:19 1
13C4 PFHpA 97 50-150 11/14/19 11:09 11/18/19 17:19 1
13C4 PFOA 95 50-150 11/14/19 11:09 11/18/19 17:19 1
13C4 PFOS 98 50-150 11/14/19 11:09 11/18/19 17:19 1
13C5 PFNA 98 50-150 11/14/19 11:09 11/18/19 17:19 1
13C5 PFPeA 96 25_150 11/14/19 11:09 11/18/19 17:19 1
13C8 FOSA 82 25_150 11/14/19 11:09 11/18/19 17:19 1
1802 PFHxS 99 50-150 11/14/19 11:09 11/18/19 17:19 1
d3-NMeFOSAA 87 50-150 11/14/19 11:09 11/18/19 17:19 1
d5-NEtFOSAA 83 50-150 11/14/19 11:09 11/18/19 17:19 1
M2-6:2 FTS 99 25-150 11/14/19 11:09 11/18/19 17:19 1
M2-8:2 FTS 119 25-150 11/14/19 11:09 11/18/19 17:19 1
Lab Sample ID: LCS 200-149688/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 149808 Prep Batch: 149688

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 40.0 42.7 ng/L B 107 50-150
Perfluoropentanoic acid (PFPeA) 40.0 431 ng/L 108 50-150
Perfluorohexanoic acid (PFHxA) 40.0 40.6 ng/L 102 70-130
Perfluoroheptanoic acid (PFHpA) 40.0 447 ng/L 112 70-130
Perfluorooctanoic acid (PFOA) 40.0 41.7 ng/L 104 70-130
Perfluorononanoic acid (PFNA) 40.0 42.7 ng/L 107 70-130
Perfluorodecanoic acid (PFDA) 40.0 431 ng/L 108  70-130
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QC Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Lab Sample ID: LCS 200-149688/2-A

Matrix: Water
Analysis Batch: 149808

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 149688

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Perfluoroundecanoic acid 40.0 40.5 ng/L 101 70-130
(PFUnA)
Perfluorododecanoic acid 40.0 42.7 ng/L 107 70-130
(PFDoA)
Perfluorotridecanoic acid 40.0 40.6 ng/L 101 70-130
(PFTriA)
Perfluorotetradecanoic acid 40.0 589 * ng/L 147 70-130
(PFTeA)
Perfluorobutanesulfonic acid 354 37.6 ng/L 106  70-130
(PFBS)
Perfluorohexanesulfonic acid 36.4 38.8 ng/L 106  70-130
(PFHxS)
Perfluoroheptanesulfonic Acid 38.1 43.8 ng/L 115 50-150
(PFHpS)
Perfluorooctanesulfonic acid 371 42.2 ng/L 114 70-130
(PFOS)
Perfluorodecanesulfonic acid 38.6 47.8 ng/L 124 50-150
(PFDS)
Perfluorooctanesulfonamide 40.0 45.9 ng/L 115 50-150
(PFOSA)
N-methylperfluorooctanesulfona 40.0 39.4 ng/L 99  70-130
midoacetic acid (NMeFOSAA)
N-ethylperfluorooctanesulfonami 40.0 38.6 ng/L 97  70-130
doacetic acid (NEtFOSAA)
1H,1H,2H,2H-perfluorooctanesulf 37.9 32.0 ng/L 84 50-150
onic acid (6:2)
1H,1H,2H,2H-perfluorodecanesul 38.3 274 ng/L 71 50-150
fonic acid (8:2)

LCS LCS
Isotope Dilution %Recovery Qualifier Limits
13C2 PFDA 84 50-150
13C2 PFDoA 77 50-150
13C2 PFHxA 90 50-150
13C2 PFTeDA 65 50-150
13C2 PFUnA 79 50-150
13C4 PFBA 80 25-150
13C4 PFHpA 83 50-150
13C4 PFOA 83 50-150
13C4 PFOS 81 50-150
13C5 PFNA 81 50-150
13C5 PFPeA 84 25.150
13C8 FOSA 73 25.150
1802 PFHxS 84 50-150
d3-NMeFOSAA 76 50-150
d5-NEtFOSAA 74 50-150
M2-6:2 FTS 83 25.150
M2-8:2 FTS 95 25.150
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QC Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Lab Sample ID: 480-162320-1 MS

Matrix: Water
Analysis Batch: 149808

Client Sample ID: M-21-110519

Prep Type: Total/NA
Prep Batch: 149688

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 9.0 32.8 47.2 ng/L a 116 40-160
Perfluoropentanoic acid (PFPeA) 35 32.8 39.1 ng/L 108  40-160
Perfluorohexanoic acid (PFHxA) 5.3 32.8 39.0 ng/L 103 40-160
Perfluoroheptanoic acid (PFHpA) 1.8 32.8 36.1 ng/L 104 40-160
Perfluorooctanoic acid (PFOA) 19 32.8 54.3 ng/L 107 40-160
Perfluorononanoic acid (PFNA) 0.28 J 32.8 35.1 ng/L 106 40-160
Perfluorodecanoic acid (PFDA) ND 32.8 34.8 ng/L 106 40-160
Perfluoroundecanoic acid ND 32.8 30.7 ng/L 94  40-160
(PFURA)
Perfluorododecanoic acid ND 32.8 34.2 ng/L 104 40-160
(PFDoA)
Perfluorotridecanoic acid ND 32.8 35.2 ng/L 107 40-160
(PFTriA)
Perfluorotetradecanoic acid ND * 32.8 44.9 ng/L 137 40-160
(PFTeA)
Perfluorobutanesulfonic acid 0.85 J 29.0 29.6 ng/L 99  40-160
(PFBS)
Perfluorohexanesulfonic acid 2.5 29.9 33.8 ng/L 105 40-160
(PFHxS)
Perfluoroheptanesulfonic Acid ND 31.3 36.0 ng/L 115 40-160
(PFHpS)
Perfluorooctanesulfonic acid 3.5 30.5 35.0 ng/L 103 40-160
(PFOS)
Perfluorodecanesulfonic acid ND 31.6 34.2 ng/L 108  40-160
(PFDS)
Perfluorooctanesulfonamide ND 32.8 37.2 ng/L 113 40-160
(PFOSA)
N-methylperfluorooctanesulfona ND 32.8 38.4 ng/L 117 40-160
midoacetic acid (NMeFOSAA)
N-ethylperfluorooctanesulfonami ND 32.8 30.9 ng/L 94 40-160
doacetic acid (NEtFOSAA)
1H,1H,2H,2H-perfluorooctanesulf ND 31.1 28.9 ng/L 93  40-160
onic acid (6:2)
1H,1H,2H,2H-perfluorodecanesul ND 315 227 ng/L 72 40-160
fonic acid (8:2)

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDA 79 50-150
13C2 PFDoA 69 50-150
13C2 PFHXA 85 50-150
13C2 PFTeDA 60 50-150
13C2 PFUnA 77 50-150
13C4 PFBA 66 25-150
13C4 PFHpA 85 50-150
13C4 PFOA 85 50-150
13C4 PFOS 80 50-150
13C5 PFNA 82 50-150
13C5 PFPeA 77 25.150
13C8 FOSA 67 25.150
1802 PFHxS 82 50-150
d3-NMeFOSAA 58 50-150
d5-NEtFOSAA 67 50-150
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QC Sample Results

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Lab Sample ID: 480-162320-1 MS

Matrix: Water
Analysis Batch: 149808

Client Sample ID: M-21-110519
Prep Type: Total/NA
Prep Batch: 149688

MS MS

Isotope Dilution %Recovery Qualifier Limits
M2-6:2 FTS 93 25.150
M2-8:2 FTS 89 25-150
Lab Sample ID: 480-162320-1 MSD Client Sample ID: M-21-110519
Matrix: Water Prep Type: Total/NA
Analysis Batch: 149808 Prep Batch: 149688

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanoic acid (PFBA) 9.0 34.0 45.0 ng/L a 106 40-160 5 30
Perfluoropentanoic acid (PFPeA) 3.5 34.0 41.3 ng/L 111 40-160 5 30
Perfluorohexanoic acid (PFHxA) 5.3 34.0 42.9 ng/L 111 40-160 10 20
Perfluoroheptanoic acid (PFHpA) 1.8 34.0 39.6 ng/L 111 40-160 9 20
Perfluorooctanoic acid (PFOA) 19 34.0 54.6 ng/L 104  40-160 1 20
Perfluorononanoic acid (PFNA) 0.28 J 34.0 371 ng/L 108 40-160 6 20
Perfluorodecanoic acid (PFDA) ND 34.0 36.3 ng/L 107 40-160 4 20
Perfluoroundecanoic acid ND 34.0 32.9 ng/L 97 40-160 7 20
(PFUnA)
Perfluorododecanoic acid ND 34.0 34.0 ng/L 100 40-160 0 20
(PFDOA)
Perfluorotridecanoic acid ND 34.0 34.5 ng/L 101 40-160 2 20
(PFTriA)
Perfluorotetradecanoic acid ND * 34.0 46.0 ng/L 135  40-160 2 20
(PFTeA)
Perfluorobutanesulfonic acid 0.85 J 30.1 30.2 ng/L 98  40-160 2 20
(PFBS)
Perfluorohexanesulfonic acid 25 31.0 33.9 ng/L 101 40-160 0 20
(PFHxS)
Perfluoroheptanesulfonic Acid ND 32.4 37.6 ng/L 116 40-160 4 30
(PFHpS)
Perfluorooctanesulfonic acid 3.5 31.6 38.4 ng/L 110  40-160 9 20
(PFOS)
Perfluorodecanesulfonic acid ND 32.8 334 ng/L 102 40-160 2 30
(PFDS)
Perfluorooctanesulfonamide ND 34.0 39.5 ng/L 116 40-160 6 30
(PFOSA)
N-methylperfluorooctanesulfona ND 34.0 36.6 ng/L 107  40-160 5 20
midoacetic acid (NMeFOSAA)
N-ethylperfluorooctanesulfonami ND 34.0 37.1 ng/L 109  40-160 18 20
doacetic acid (NEtFOSAA)
1H,1H,2H,2H-perfluorooctanesulf ND 323 31.9 ng/L 99  40-160 10 30
onic acid (6:2)
1H,1H,2H,2H-perfluorodecanesul ND 32.6 23.9 ng/L 73 40-160 5 30
fonic acid (8:2)

MSD MSD

Isotope Dilution %Recovery Qualifier Limits
13C2 PFDA 87 50-150
13C2 PFDoA 78 50-150
13C2 PFHxA 88 50-150
13C2 PFTeDA 64 50-150
13C2 PFUnA 86 50-150
13C4 PFBA 73 25.150
13C4 PFHpA 91 50-150
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QC Sample Results
Client: O'Brien & Gere Inc of North America Job ID: 480-162320-1
Project/Site: PAS Osewgo EC Sampling

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Lab Sample ID: 480-162320-1 MSD Client Sample ID: M-21-110519
Matrix: Water Prep Type: Total/NA
Analysis Batch: 149808 Prep Batch: 149688
MSD MSD

Isotope Dilution %Recovery Qualifier Limits

13C4 PFOA 89 50-150

13C4 PFOS 84 50-150

13C5 PFNA 82 50-150

13C5 PFPeA 83 25.150

13C8 FOSA 72 25.150

1802 PFHxS 89 50150

d3-NMeFOSAA 62 50150

d5-NEtFOSAA 71 50150

M2-6:2 FTS 92 25.150

M2-8:2 FTS 91 25.150

Eurofins TestAmerica, Buffalo
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Project/Site: PAS Osewgo EC Sampling

QC Association Summary
Client: O'Brien & Gere Inc of North America

Job ID: 480-162320-1

GC/MS Semi VOA

Prep Batch: 503365

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-162320-1 M-21-110519 Total/NA Water 3510C
480-162320-2 EB-110519 Total/NA Water 3510C
480-162320-4 SWW-5-110519 Total/NA Water 3510C
480-162320-5 LR-2-110519 Total/NA Water 3510C
480-162320-6 FD-110519 Total/NA Water 3510C
MB 480-503365/1-A Method Blank Total/NA Water 3510C
LCS 480-503365/2-A Lab Control Sample Total/NA Water 3510C
480-162320-1 MS M-21-110519 Total/NA Water 3510C
480-162320-1 MSD M-21-110519 Total/NA Water 3510C
Analysis Batch: 504158
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-162320-1 M-21-110519 Total/NA Water 8270D SIM ID 503365
480-162320-2 EB-110519 Total/NA Water 8270D SIM ID 503365
480-162320-4 SWW-5-110519 Total/NA Water 8270D SIM ID 503365
480-162320-5 LR-2-110519 Total/NA Water 8270D SIM ID 503365
480-162320-6 FD-110519 Total/NA Water 8270D SIM ID 503365
MB 480-503365/1-A Method Blank Total/NA Water 8270D SIM ID 503365
LCS 480-503365/2-A Lab Control Sample Total/NA Water 8270D SIM ID 503365
480-162320-1 MS M-21-110519 Total/NA Water 8270D SIM ID 503365
480-162320-1 MSD M-21-110519 Total/NA Water 8270D SIM ID 503365
LCMS
Prep Batch: 149688
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-162320-1 M-21-110519 Total/NA Water 3535
480-162320-2 EB-110519 Total/NA Water 3535
480-162320-3 FB-110519 Total/NA Water 3535
480-162320-4 SWW-5-110519 Total/NA Water 3535
480-162320-5 LR-2-110519 Total/NA Water 3535
480-162320-6 FD-110519 Total/NA Water 3535
MB 200-149688/1-A Method Blank Total/NA Water 3535
LCS 200-149688/2-A Lab Control Sample Total/NA Water 3535
480-162320-1 MS M-21-110519 Total/NA Water 3535
480-162320-1 MSD M-21-110519 Total/NA Water 3535
Analysis Batch: 149808
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
480-162320-1 M-21-110519 Total/NA Water 537 (modified) 149688
480-162320-2 EB-110519 Total/NA Water 537 (modified) 149688
480-162320-3 FB-110519 Total/NA Water 537 (modified) 149688
480-162320-4 SWW-5-110519 Total/NA Water 537 (modified) 149688
480-162320-5 LR-2-110519 Total/NA Water 537 (modified) 149688
480-162320-6 FD-110519 Total/NA Water 537 (modified) 149688
MB 200-149688/1-A Method Blank Total/NA Water 537 (modified) 149688
LCS 200-149688/2-A Lab Control Sample Total/NA Water 537 (modified) 149688
480-162320-1 MS M-21-110519 Total/NA Water 537 (modified) 149688
480-162320-1 MSD M-21-110519 Total/NA Water 537 (modified) 149688
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Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Lab Chronicle

Job ID: 480-162320-1

Client Sample ID: M-21-110519
Date Collected: 11/05/19 10:00

Lab Sample ID: 480-162320-1
Matrix: Water

Date Received: 11/06/19 08:00

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3510C 503365 11/09/19 08:36 JMP TAL BUF
Total/NA Analysis 8270D SIM ID 1 504158 11/14/1901:32 JMM TAL BUF
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 18:33 BWC TAL BUR
Client Sample ID: EB-110519 Lab Sample ID: 480-162320-2
Date Collected: 11/05/19 10:45 Matrix: Water
Date Received: 11/06/19 08:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3510C 503365 11/09/19 08:36 JMP TAL BUF
Total/NA Analysis 8270D SIM ID 1 504158 11/14/19 03:53 JMM TAL BUF
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 18:58 BWC TAL BUR
Client Sample ID: FB-110519 Lab Sample ID: 480-162320-3
Date Collected: 11/05/19 09:35 Matrix: Water
Date Received: 11/06/19 08:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 19:06 BWC TAL BUR
Client Sample ID: SWW-5-110519 Lab Sample ID: 480-162320-4
Date Collected: 11/05/19 13:30 Matrix: Water
Date Received: 11/06/19 08:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3510C 503365 11/09/19 08:36 JMP TAL BUF
Total/NA Analysis 8270D SIM ID 1 504158 11/14/19 04:16 JMM TAL BUF
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 19:22 BWC TAL BUR
Client Sample ID: LR-2-110519 Lab Sample ID: 480-162320-5
Date Collected: 11/05/19 15:00 Matrix: Water
Date Received: 11/06/19 08:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3510C 503365 11/09/19 08:36 JMP TAL BUF
Total/NA Analysis 8270D SIM ID 1 504158 11/14/19 04:39 JMM TAL BUF
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 19:30 BWC TAL BUR
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Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Lab Chronicle

Job ID: 480-162320-1

Client Sample ID: FD-110519
Date Collected: 11/05/19 00:00

Lab Sample ID: 480-162320-6

Matrix: Water

Date Received: 11/06/19 08:00

Laboratory References:

TAL BUF = Eurofins TestAmerica, Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
TAL BUR = Eurofins TestAmerica, Burlington, 30 Community Drive, Suite 11, South Burlington, VT 05403, TEL (802)660-1990

Page 23 of 31

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3510C 503365 11/09/19 08:36 JMP TAL BUF
Total/NA Analysis 8270D SIM ID 1 504158 11/14/19 05:02 JMM TAL BUF
Total/NA Prep 3535 149688 11/14/19 11:09 MBM TAL BUR
Total/NA Analysis 537 (modified) 1 149808 11/18/19 19:39 BWC TAL BUR

Eurofins TestAmerica, Buffalo

12/6/2019



Accreditation/Certification Summary

Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Job ID: 480-162320-1

Laboratory: Eurofins TestAmerica, Buffalo
The accreditations/certifications listed below are applicable to this report.

Identification Number  Expiration Date

Authority Program
New York NELAP

10026 03-31-20

Laboratory: Eurofins TestAmerica, Burlington

Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number  Expiration Date
New York NELAP 10391 04-01-20

The following analytes are included in this report, but the laboratory is not certified by the governing authority. This list may include analytes for which

the agency does not offer certification.

Analysis Method Prep Method Matrix Analyte

537 (modified) 3535 Water 1H,1H,2H,2H-perfluorodecanesulfonic acid
8:2

537 (modified) 3535 Water (1 H,1)H,2H,2H-perf|uorooctanesulfonic acid
6:2

537 (modified) 3535 Water #\l-et)hylperfIuorooctanesulfonamidoacetic
acid (NEtFOSAA)

537 (modified) 3535 Water N-methylperfluorooctanesulfonamidoacetic
acid (NMeFOSAA)

537 (modified) 3535 Water Perfluorobutanesulfonic acid (PFBS)

537 (modified) 3535 Water Perfluorobutanoic acid (PFBA)

537 (modified) 3535 Water Perfluorodecanesulfonic acid (PFDS)

537 (modified) 3535 Water Perfluorodecanoic acid (PFDA)

537 (modified) 3535 Water Perfluorododecanoic acid (PFDoA)

537 (modified) 3535 Water Perfluoroheptanesulfonic Acid (PFHpS)

537 (modified) 3535 Water Perfluoroheptanoic acid (PFHpA)

537 (modified) 3535 Water Perfluorohexanesulfonic acid (PFHxS)

537 (modified) 3535 Water Perfluorohexanoic acid (PFHxA)

537 (modified) 3535 Water Perfluorononanoic acid (PFNA)

537 (modified) 3535 Water Perfluorooctanesulfonamide (PFOSA)

537 (modified) 3535 Water Perfluorooctanesulfonic acid (PFOS)

537 (modified) 3535 Water Perfluorooctanoic acid (PFOA)

537 (modified) 3535 Water Perfluoropentanoic acid (PFPeA)

537 (modified) 3535 Water Perfluorotetradecanoic acid (PFTeA)

537 (modified) 3535 Water Perfluorotridecanoic acid (PFTriA)

537 (modified) 3535 Water Perfluoroundecanoic acid (PFUnA)

Eurofins TestAmerica, Buffalo
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Method Summary
Client: O'Brien & Gere Inc of North America Job ID: 480-162320-1
Project/Site: PAS Osewgo EC Sampling

Method Method Description Protocol Laboratory
8270D SIM ID Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution) SW846 TAL BUF
537 (modified) Fluorinated Alkyl Substances EPA TAL BUR
3510C Liquid-Liquid Extraction (Separatory Funnel) SW846 TAL BUF
3535 Solid-Phase Extraction (SPE) SW846 TAL BUR

Protocol References:
EPA = US Environmental Protection Agency
SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:
TAL BUF = Eurofins TestAmerica, Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
TAL BUR = Eurofins TestAmerica, Burlington, 30 Community Drive, Suite 11, South Burlington, VT 05403, TEL (802)660-1990

Eurofins TestAmerica, Buffalo
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Client: O'Brien & Gere Inc of North America
Project/Site: PAS Osewgo EC Sampling

Sample Summary

Job ID: 480-162320-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
480-162320-1 M-21-110519 Water 11/05/19 10:00 11/06/19 08:00
480-162320-2 EB-110519 Water 11/05/19 10:45 11/06/19 08:00
480-162320-3 FB-110519 Water 11/05/19 09:35 11/06/19 08:00
480-162320-4 SWW-5-110519 Water 11/05/19 13:30 11/06/19 08:00
480-162320-5 LR-2-110519 Water 11/05/19 15:00 11/06/19 08:00
480-162320-6 FD-110519 Water 11/05/19 00:00 11/06/19 08:00
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Login Sample Receipt Checklist

Client: O'Brien & Gere Inc of North America Job Number: 480-162320-1

Login Number: 162320 List Source: Eurofins TestAmerica, Buffalo
List Number: 1
Creator: Kolb, Chris M

Question Answer Comment
Radioactivity either was not measured or, if measured, is at or below True
background

The cooler's custody seal, if present, is intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the sample IDs on the containers and  True
the COC.

Samples are received within Holding Time (Excluding tests with immediate ~ True
HTs)..

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

VOA sample vials do not have headspace or bubble is <6mm (1/4") in N/A
diameter.

If necessary, staff have been informed of any short hold time or quick TAT True
needs

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Sampling Company provided. True ramboll
Samples received within 48 hours of sampling. True
Samples requiring field filtration have been filtered in the field. True
Chlorine Residual checked. N/A

Eurofins TestAmerica, Buffalo
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Login Sample Receipt Checklist

Client: O'Brien & Gere Inc of North America

Login Number: 162320
List Number: 2
Creator: McNabb, Robert W

Job Number: 480-162320-1

List Source: Eurofins TestAmerica, Burlington
List Creation: 11/08/19 05:11 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A Lab does not accept radioactive samples.
meter.

The cooler's custody seal, if present, is intact. True 1080022
Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 0.7°C
COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True AB
There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. N/A

Sample Preservation Verified. True

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

Eurofins TestAmerica, Buffalo
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EXECUTIVE SUMMARY

Validation of the 1,4-dioxane and PFAS analysis data prepared by Eurofins
TestAmerica Buffalo for four water samples, one equipment blank, and one field blank
supporting the PAS Oswego (Site) Emerging Contaminants sampling event has been
completed by de maximis Data Management Solutions, Inc. (ddms). The data were
reported by the laboratory under Job No. 480-162320-1, which includes the following
samples:

M-21-110519 EB-110519 FB-110519
SWW-5-110519 LR-2-110519 FD-110519

Based on the validation effort, the following data qualifiers were applied:

e The result for 1,4-dioxane in EB-110519 was qualified as estimated biased high
(J+) due to the high recovery of this compound in the associated laboratory control
sample (LCS) analysis.

e Results for 1,4-dioxane in M-21-110519 and SWW-5-110519 were qualified as
estimated (J) because concentrations of this analyte exceeded the upper limit of
the established instrument calibration range. These results were also qualified as
estimated biased high due to a high LCS recovery; the “J" qualifier takes
precedence.

e Results for 1H,1H,2H,2H-perfluorodecanesulfonic acid (8:2 FTS) in SWW-5-
110519, LR-2-110519, and FD-110519 were qualified as estimated (UJ) due to the
high percent difference (%D) for this analyte in an associated continuing calibration
(CC) standard.

e Results for perfluorobutanoic acid (PFBA) in LR-2-110519 and FD-110519 were
qualified as estimated (J, UJ) due to lack of confirmation at a low concentration in
the field duplicate analysis.

e Results for perfluorobutanesulfonic acid (PFBS) in M-21-110519 and for PFBS and
perfluorooctanesulfonic acid (PFOS) in SWW-5-1105 were qualified as tentatively
identified and estimated (NJ) because ion ratios for these analytes were outside
the laboratory limits.

All other results were determined to be valid as reported by the laboratory.

This report should be considered part of the data package for all future distributions
of the data.
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1.0 Introduction

This report presents the findings of the data validation assessment performed on
the analyses of water samples collected on November 5, 2019, for the PAS Oswego
emerging contaminants sampling event. Samples submitted to the laboratory in sample
delivery group 480-162320-1 were reviewed in this report to identify quality issues which
could affect the use of the sample data for decision-making purposes.

The 1,4-dioxane analyses were performed by Eurofins TestAmerica Buffalo in
accordance with USEPA SW-846 Method 8270D with selective ion monitoring (SIM). The
PFAS analyses were performed by Eurofins TestAmerica Burlington, under subcontract
to Eurofins TestAmerica Buffalo, in accordance with USEPA Method 537 Modified. The
laboratory provided a "CLP-type" data package for review.

The data validation was performed in accordance with the USEPA Region 2
Standard Operating Procedure (SOP) HW-22, “Validating Semivolatile Organic
Compounds by Gas Chromatography/Mass Spectrometry, SW-846 Method 8270D"
(Revision 5, December 2010), the specifications of the analytical methods followed, and
ddms’ SOPs ECS-SOP-002, “Validation and Review of Semivolatile Organic Data,” ESC-
SOP-004, “Validation and Review of Organic Analyses Using Selective lon Monitoring
(SIM), and draft ECS-SOP-007, “Standard Operating Procedures (SOPs) Validation and
Review of Per- and Polyfluorinated Alkyl Substances (PFAS)”. Where there was a
discrepancy between the QC criteria in the guidelines and the QC criterion established in
the analytical methodology, professional judgement was applied.

The data validation process is intended to evaluate data on a technical basis rather
than a contract compliance basis for chemical analyses conducted under the referenced
method. An initial assumption is that the data package is presented in accordance with
the CLP requirements (or "CLP-like," as in this case). It is also assumed that the data
package represents the best efforts of the laboratory and has already been subjected to
adequate quality review prior to submission for validation.

During the validation process, laboratory data are verified against all available
supporting documentation. Based on the findings of the validation, qualifier codes may
have been added by the data validator. Validated results are, therefore, either qualified
or unqualified. Unqualified results mean that the reported values may be used without
reservation. Final validated results are annotated with the following codes as defined by
the Region 2 Guidelines:

J The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample.

J+ The result is an estimated quantity, but the result may be biased high.

J- The result is an estimated quantity, but the result may be biased low.
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N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification.”

JN The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

U The analyte was analyzed for but was not detected above the level of the
reported sample quantitation limit.

UJ The analyte was analyzed for but was not detected. The reported
quantitation limit is approximate and may be inaccurate or imprecise.

R The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or
absence of the analyte cannot be verified.

These codes are recorded on the Data Summary Forms contained in Attachment
A of this validation report to indicate qualifications placed on the results based on the data
review.

The data user is also cautioned that the validation effort is based on the raw data
printouts as provided by the laboratory. Software manipulation cannot be routinely
detected during validation; unless otherwise stated in the report, these kinds of issues are
outside the scope of this review.

2.0 Holding Times, Preservation and Sample Integrity

A copy of the applicable chain of custody (COC) record was included in the data
package documenting a sample collection date of November 5, 2019. The samples were
received at Eurofins TestAmerica Buffalo on November 6, 2019 and at Eurofins
TestAmerica Burlington on November 7, 2019.

The temperatures of the cooler upon receipt at Eurofins TestAmerica Buffalo
(3.3°C) and at Eurofins TestAmerica Burlington (0.7°C) were acceptable (QC <10°C).

The water samples were extracted on November 9, 2019, for 1,4-dioxane
analyses, which is within the specified holding time of 14 days from collection. The 1,4-
dioxane analyses were performed on November 14, 2019, which is within the specified
holding time of 40 days from extraction.

The water samples were extracted on November 14, 2019, for PFAS analyses,
which is within the specified holding time of 14 days from collection. PFAS analyses were
performed on November 18, 2019, which is within the specified holding time of 28 days
from extraction.
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No documentation issues were observed during the validation effort.

3.0 Documentation

The remainder of this report discusses the review effort for each of the parameters.
The tables below document the Quality Control (QC) parameters reviewed. Only those
quality control excursions resulting in qualified data are discussed. Quality control
excursions having no impact on sample results are not discussed. Where a result was
qualified J+ or J- and J, the J qualifier takes precedence. Where a result was qualified
biased high and low for differing data quality excursions, the final qualifier is J with an
indeterminate bias.

4.0 1,4-Dioxane by SIM

Review Element Acceptable?

Preservation and Technical Holding Times Y
Calibration (Initial Calibration [IC], IC Y
Verification, Continuing Calibration)
Blanks Y
GC/MS Instrument Tunes Y
Surrogates Y
Laboratory Control Samples (LCS) N
Field Duplicates™ N/A
Matrix Spike (MS) and Matrix Spike Y
Duplicate (MSD)
Quantitation N
Compound Identification Y
Y=yes
N=no

N/A = Not applicable
4.1 Laboratory Control Sample (LCS)

One LCS was prepared and analyzed with the field samples. The recovery of 1,4-
dioxane in the LCS (181%) exceeded the validation limits (QC 70-130%). Results for 1,4-
dioxane in M-21-110519, EB-110519, and SWW-5-110519 were qualified as estimated
biased high (J+) due to the high recovery of this compound in the associated LCS
analysis. Since 1,4-dioxane was not detected in the remaining site samples, no additional
qualifiers were necessary on this basis.

4.2 Compound Quantitation

1,4-Dioxane results and reporting limits were correctly calculated and accurately
reported, including necessary adjustments for the sample preparation procedure.
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Concentrations of 1,4-dioxane in M-21-110519 and SWW-5-110519 exceeded the
upper limit of the established instrument calibration range and were qualified as estimated
(J) on this basis. No diluted analyses of these samples were performed. Given the very
high dilution factors that would have been required, the spiked concentration of the
labeled analog would have been diluted out of both samples.

5.0 PFAS

Review Element Acceptable?

Internal Standard Responses
Compound ldentification
Compound Quantitation

Calibration - IC, ICV, CC N
Laboratory and Field Blanks Y
Labeled Analogs Y
LCS/LCSD Y
Field Duplicates N
MS/MSD Y
Y
N
Y

5.1 Calibration

An initial calibration (IC) run on October 28, 2019, was associated with the site
sample analyses, and results for the IC were acceptable for all target analytes. A second-
source initial calibration verification (ICV) standard was analyzed after the IC. Recoveries
of the target analytes in the ICV standard were within the acceptance limits of 70-130%.

CC standards at 0.05 ng/mL, 1.0 ng/mL, and 2.5 ng/mL were analyzed at
appropriate frequencies in the analysis series that included the site samples. The %Ds
for the target compounds were less than 30% except for 8:2 FTS in the CC standard run
on November 18, 2019, at 21:01 (31.8%D). The high %D represents a decrease in
sensitivity. Results for 8:2 FTS in SWW-5-110519, LR-2-110519, and FD-110519 were
qualified as estimated (UJ) due to the high %D for this compound in an associated CC
standard. All other samples were bracketed by acceptable CC standards; therefore, no
additional qualifiers were necessary on this basis.

5.2 Field Duplicate

Sample FD-110519 was submitted as a field duplicate of LR-2-110519. PFBA was
reported at a low concentration in LR-2-110519 (0.91 J ng/L), but this analyte was not
detected in FD-110519 (1.7 U ng/L). Results for PFBA in LR-2-110519 and FD-110519
were qualified as estimated (J, UJ) due to lack of confirmation at a low concentration in
the field duplicate analysis.
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5.3 Target Analyte Identification

Target compounds were detected in the field samples based on the presence of
characteristic ions within the established retention time windows. Based on review of the
data provided, sample results reflect accurate compound identification.

lon ratios for some compounds, where secondary ions were used for identification
and confirmation, were outside of the laboratory’s established windows, as shown below

. . . Qualifier

Sample Analyte lon Ratio lon Ratio Window Applied
M-21-110519 PFBS 5.25 1.49-4.47 NJ
PFBS 7.11 0.97-2.90 NJ
SWW-5-110919 5eas 21.65 2.51-7.52 NJ

Results for PFBS in M-21-110519 and for PFBS and PFOS in SWW-5-1105 were
qualified as tentatively identified and estimated (NJ) because ion ratios for these analytes
were outside the laboratory limits.
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ATTACHMENT A

DATA SUMMARY FORMS
Job No. 480-162320-1
1,4-Dioxane and PFAS in Water



Job No. 480-162320-1
Site Name: PAS

Data Summary Form for Emerging Contaminants Samples

PFAS and 1,4-Dioxane

ddms Project No. 15473131
Sampling Date 11/5/2019

EB-110519 FB-110519
480-162320-2 480-162320-3
1 1
Parameter Unit

2-[N-Methylperfluorooctanesulfonamido] acetic acid (NMeFOSAA) ng/L 17 u 18 U
Glycine, N-ethyl-N-[(heptadecafluorooctyl)sulfonyl]- (NEtFOSAA) ng/L 17 u 18 U
Perfluorobutanesulfonic Acid (PFBS) ng/L 1.7 U 1.8 u
Perfluorobutyric Acid (PFBA) ng/L 1.7 u 1.8 U
Perfluorodecanesulfonic acid (PFDS) ng/L 17 u 1.8 u
Perfluorodecanoic Acid (PFDA) ng/L 1.7 u 1.8 u
Perfluorododecanoic Acid (PFDoA) ng/L 1.7 U 1.8 U
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 1=7 U 1.8 u
Perfluoroheptanoic Acid (PFHpA) ng/L 1.7 u 1.8 U
Perfluorohexanesulfonic Acid (PFHxS) ng/L .7 U 1.8 U
Perfluorohexanoic Acid (PFHxA) ng/L 1.7 u 1.8 U
Perfluorononanoic Acid (PFNA) ng/L 1.7 U 1.8 U
Perfluorooctanesulfonamide (PFOSA) ng/L 8.6 U 9.1 u
Perfluorooctanesulfonic Acid (PFOS) ng/L 17 u 1.8 u
Perfluorooctanoic Acid (PFOA) ng/L 1.7 U 1.8 u
Perfluoropentanoic Acid (PFPeA) ng/L 1.7 u 1.8 u
Perfluorotetradecanoic Acid (PFTreA) ng/L 1.7 U 1.8 U
Perfluorotridecanoic Acid (PFTriA) ng/L 1.7 u 1.8 U
Perfluoroundecanoic Acid (PFUNA) ng/L 17 u 1.8 u
Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2) ng/L 17 U 18 u
Sodiumn 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 17 u 18 u
1,4-Dioxane ug/L 0.36 I+ high LCS %R -




Job No. 480-162320-1 Data Summary Form for Emerging Contaminants Samples ddms Project No. 15473131

Site Name: PAS PFAS and 1,4-Dioxane Sampling Date 11/5/2019
FD-110519 LR-2-110519
480-162320-6 480-162320-5
1 1
Parameter Unit
2-[N-Methylperfluorooctanesulfonamido] acetic acid (NMeFOSAA) ng/L 17 u 17 u
Glycine, N-ethyl-N-[(heptadecafluorooctyl)sulfonyl]- (NEtFOSAA) ng/L 17 u 17 u
Perfluorobutanesulfonic Acid (PFBS) ng/L 1.7 u 1.7 U
lack of field d | ]
Perfluorobutyric Acid (PFBA) ng/L 17 us IMEC SLUb 091 i ack of field dup
confirmation confirmation
Perfluorodecanesulfonic acid (PFDS) ng/L 17 u 1.7 u
Perfluorodecanoic Acid (PFDA) ng/L 1.7 u 1.7 u
Perfluorododecanoic Acid (PFDoA) ng/L 1.7 U 1.7 u
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 1.7 u 1.7 u
Perfluoroheptanoic Acid (PFHpA) ng/L 1.7 u 1.7 u
Perfluorohexanesulfonic Acid (PFHxS) ng/L 1.7 u 1.7 u
Perfluorohexanoic Acid (PFHxA) ng/L 1.7 u 1.7 u
Perfluorononanoic Acid (PFNA) ng/L 1.7 u 1.7 u
Perfluorooctanesulfonamide (PFOSA) ng/L 8.3 u 8.6 u
Perfluorooctanesulfonic Acid (PFOS) ng/L 1.7 u 1.7 U
Perfluorooctanoic Acid (PFOA) ng/L 1.7 u 1.7 u
Perfluoropentanoic Acid (PFPeA) ng/L 1.7 u 1.7 u
Perfluorotetradecanoic Acid (PFTreA) ng/L 1.7 u 1.7 u
Perfluorotridecanoic Acid (PFTriA) ng/L 1.7 u 1.7 u
Perfluoroundecanoic Acid (PFUNA) ng/L 17 u 1.7 u
low CC standard
Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2) ng/L 17 u) o 17 uJ low. Setsandard
response response

Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 17 u 17 u
1,4-Dioxane ug/L 0.19 u 0.19 u




Job No. 480-162320-1
Site Name: PAS

Data Summary Form for Emerging Contaminants Samples

PFAS and 1,4-Dioxane

ddms Project No. 15473131
Sampling Date 11/5/2019

M-21-110519 SWW-5-110519
480-162320-1 480-162320-4
1 1
Parameter Unit
2-[N-Methylperfluorooctanesulfonamido] acetic acid (NMeFOSAA) ng/L 16 U 19 u
Glycine, N-ethyl-N-[(heptadecafluorooctyl)sulfonyl]- (NEtFOSAA) ng/L 16 u 19 u
Perfluorobutanesulfonic Acid (PFBS) ng/L 0.85 NJ o rat_:o _outsnde 21 NJ on rat_lo _OUIS'“
limits lirnits
Perfluorobutyric Acid (PFBA) ng/L 9.0 27
Perfluorodecanesulfonic acid (PFDS) ng/L 16 u 19 u
Perfluorodecanoic Acid (PFDA) ng/L 16 u 19 u
Perfluorododecanoic Acid (PFDoA) ng/L 1.6 u 19 u
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 1.6 u 1.9 U
Perfluoroheptanoic Acid (PFHpA) ng/L 1.8 19
Perfluorohexanesulfonic Acid (PFHxS) ng/L 2:5 2.5
Perfluorohexanoic Acid (PFHxA) ng/L 53 4.8
Perfluorononanoic Acid (PFNA) ng/L 0.28 J 1.9 u
Perfluorooctanesulfonamide (PFOSA) ng/L 8.0 u 9.4 U
Perfluorooctanesulfonic Acid (PFOS) ng/L 3.5 6.9 NJ fon ra?::]::tmde
mr
Perfluorooctanoic Acid (PFOA) ng/L 19 6.4
Perfluoropentanoic Acid (PFPeA) ng/L 3.5 2.4
Perfluorotetradecanoic Acid (PFTreA) ng/L 1.6 u 19 u
Perfluorotridecanoic Acid (PFTriA) ng/L 16 U 1.9 U
Perfluoroundecanoic Acid (PFUNA) ng/L 16 u 19 u
Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2) ng/L 16 u 19 8]} low CC standard
response
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 16 U 15 J
exceeds calibration exceeds calibration
1,4-Di L 630 J .
Bioxame v/ range, high LCS %R 1000 ! range, high LCS %R




	Attachment I-ECSampling_FieldLogs_110519.pdf
	PASOswego_ECSampling_FieldNotes
	PASOswego_ECSampling_COC
	LR-2_GWLog_110519
	M-21_GWLog_110519
	SSW-5_GWLog_110519

	Attachment II-J162320-1 UDS Level 2 Report Final Report.pdf
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Detection Summary
	6. Client Sample Results
	7. Isotope Dilution Summary
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Sample Summary
	14. Chain of Custody
	15. Receipt Checklists




