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Hi Matt,
 
Thanks for calling this morning. It sounds like we’re generally on the same page and we’ll be sure to keep you in the loop with any updates.
 
I’ve attached the news article, data report (PDF pages 6-11), and construction material report that suggest roofing granule manufacturing can produce not only PFOA and PFOS in nearby water bodies, but also NEtFOSAA specifically, which is not found in AFFF. I’ve also included a
screenshot from the DNR DWS portal showing the only samples to date in the whole database with NEtFOSAA above 2 ng/L are in Rothschild, Wausau, and Greystone.
 
Looking forward to checking out the data you have and looking into that paper mill north of the Greystone facility.
 
Best,
Jeff Dewey
 

 
 

From: Dewey, Jeffrey 
Sent: Monday, April 22, 2024 3:01 PM
To: Thompson, Matthew A - DNR <MatthewA.Thompson@wisconsin.gov>; Paddock, Jeffrey J - DNR <jeffrey.paddock@wisconsin.gov>
Cc: Kaiser, Steven <kaiser.steven@epa.gov>; Duckett, David <Duckett.David@epa.gov>
Subject: RE: PFAS at Wausau Groundwater Contamination
 
Hi Matt,
 
That’s very helpful information and I’d love to see that data/any reports about the Greystone facility if you happen to have them.
 
I have a lot of questions and haven’t gotten any updates from the City since I asked for data back in January that showed PFOA and PFOS above MCLs in July and above the PFOA MCL in August. Some big questions are:
 

1. Is the GAC system up and running?
2. What have the recent monthly sampling results been?
3. How much sampling has been done on any other private wells?
4. Overall, as the Superfund project manager I need to answer the question “is the Site related to the PFAS contamination”, “what is the PFAS contamination source”, and “could the source of PFAS contamination become part of the Site?”

 
I’ve reached out to folks in EPA’s Water Division and they told me Victoria Heath has been involved at Wausau, but is on break until May 1st. Do you have time in the next week or two to have a call to discuss in more detail the current status and strategy to address PFAS at Wausau?
 
I’m just really excited to get up to speed on the PFAS issue at Wausau ASAP now that the MCLs have been approved.
 
Best,
Jeff D.
 

From: Thompson, Matthew A - DNR <MatthewA.Thompson@wisconsin.gov> 
Sent: Monday, April 22, 2024 2:05 PM
To: Dewey, Jeffrey <Dewey.Jeffrey@epa.gov>; Paddock, Jeffrey J - DNR <jeffrey.paddock@wisconsin.gov>
Cc: Kaiser, Steven <kaiser.steven@epa.gov>; Duckett, David <Duckett.David@epa.gov>
Subject: RE: PFAS at Wausau Groundwater Contamination
 

 
Thanks for keeping me in the loop Jeff D. and Jeff P. Our drinking and groundwater program as well as our state department of health have been working with Wausau to ensure safe drinking water is being provided to the residents of Wausau.
 
To provide some perspective on the 3M Greystone facility, the impacted well is over a mile from the Wausau wells and private wells between have not shown detections of PFAS. 3M has stated that they don’t use or store PFAS containing substances at the facility which means we may/likely don’t have the
authority to require a site investigation.
 
Please continue to include me on these correspondences regarding PFAS in and around Wausau as I’ve been the primary WDNR point of contact working on these.
 
We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did.
 

Matt Thompson
Office: 715-492-2304
MatthewA.Thompson@wisconsin.gov
 

From: Dewey, Jeffrey <Dewey.Jeffrey@epa.gov> 
Sent: Monday, April 22, 2024 1:52 PM
To: Paddock, Jeffrey J - DNR <jeffrey.paddock@wisconsin.gov>
Cc: Thompson, Matthew A - DNR <MatthewA.Thompson@wisconsin.gov>; Kaiser, Steven <kaiser.steven@epa.gov>; Duckett, David <Duckett.David@epa.gov>
Subject: RE: PFAS at Wausau Groundwater Contamination
 

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe.

 

Great to know! Yup we can just discuss after our VI call. I think knowing that there is no WDNR project manager on the Site is very helpful for us since it affects whether we can take immediate action or not.
 
An update from this morning – I asked EPA’s risk assessor/toxicologist and the PFOA and PFOS concentrations in Wausau’s water supply are at a risk level above a hazard index of 3 or cancer risk of 1x10^-4, which represent an unacceptable risk that EPA could take emergency action
to address if we determine we can/should do so. Just mentioning this so you know that there’s a small chance that action will need to take place somewhat soon (weeks to a month).
 
Thanks,
Jeff D.
 

From: Paddock, Jeffrey J - DNR <jeffrey.paddock@wisconsin.gov> 
Sent: Monday, April 22, 2024 1:42 PM
To: Dewey, Jeffrey <Dewey.Jeffrey@epa.gov>
Cc: Thompson, Matthew A - DNR <MatthewA.Thompson@wisconsin.gov>; Kaiser, Steven <kaiser.steven@epa.gov>; Duckett, David <Duckett.David@epa.gov>
Subject: RE: PFAS at Wausau Groundwater Contamination
 

 
Hi Jeff,
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Malia Foster 


Environmental Scientist 


3M Company 


3M Center  


Bldg 224-5-W-17   


Maplewood, MN 55144 


Subject: 


3M-Roofing Granule Plant  


Preliminary Report 


Per- and Polyfluoroalkyl Substances Sampling Investigation   


Corona, California 


 


 


Dear Ms. Foster: 


Arcadis U.S., Inc. (Arcadis) was retained by the 3M Company (3M) to conduct 


Per- and Polyfluoroalkyl Substances (PFAS) sampling at the 3M Roofing Granule 


Plant located at 18750 Minnesota Road in Corona, Riverside County, California 


(the Site). The objective of the PFAS sampling was to collect groundwater, 


surface water, and sediment samples per the request of the Santa Ana Regional 


Water Quality Control Board (RWQCB), and in accordance with the California 


State Water Quality Control Board (the Board) Per- and Polyfluoroalkyl 


Substances (PFAS) Sampling Guidelines (dated September 2020). 


Site Background 


The Site is approximately 1,300 acres located adjacent to a predominantly 


industrial area in the western portion of Riverside County, California (Figure 1). 


The Site consists of multiple buildings, two onsite ponds, and production wells on 


hilly topography. The Site manufactures roofing granules for the asphalt shingle 


industry. Current information indicates that the Site has not historically and 


currently does not manufacture PFAS or use PFAS in its operations. Water 


present in the two onsite ponds is recirculated back into the manufacturing 


process. The ponds do not have an outfall that discharges to the Temescal Wash 


and the Site is not aware of the ponds overtopping during stormwater events. 


ENVIRONMENT 


 


 
Date: 


November 6, 2020 


 
Contact: 


Trenna Seilheimer 


 
Phone: 


414 277 6262 
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trenna.seilheimer@arcadis.com 
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Scope of Work 


Arcadis conducted the PFAS sampling on September 24, 2020, per the 3M prepared Monitoring and 


Analysis Plan (Plan) dated July 24, 2020. The Plan was approved by the Santa Ana RWQCB via email on 


August 25, 2020. Mr. William Rice of the Santa Ana RWQCB accompanied Arcadis 


during the sampling activities conducted on September 24, 2020. Samples were 


collected from the locations identified below and are presented in Figure 2: 


 


Location Name Latitude Longitude Sample Type 


Production Well #1 33°50’43.31” N 117°30’38.22” W Groundwater 


Production Well #2 33°50’45.07” N 117°30’38.95” W Groundwater 


South Pond 33°50’56.25” N 117°30’42.77” W Sediment 


South Pond 33°50’57.50” N 117°30’42.73” W Surface Water 


Upstream- Temescal Wash 33°50’36.58” N 117°30’36.97” W Sediment/Soil 


Downstream- Temescal 


Wash 
33°51’9.03” N 117°31’11.03” W Surface Water 


 


Groundwater samples collected from the production wells were also measured for the following water quality 


parameters: temperature, conductivity, pH, turbidity, dissolved oxygen (DO), and oxygen reduction potential 


(ORP). The parameters were collected using a Horiba U-5000 Water Quality Meter. Groundwater samples 


collected from the production wells were additionally analyzed for the following general chemistry parameters: 


total dissolved solids, chloride, carbonate, bicarbonate, nitrate-nitrogen, sulfate, calcium, magnesium, 


potassium, and sodium. Recorded water quality parameters are presented in Table 1. 


Sampling Results 


Below is a summary of the analytical results from the PFAS sampling. Photographs of the sampling 


locations are presented in Attachment A. Laboratory reports are presented in Attachment B. Arcadis 


performed a data validation of the analytical results which is presented in Attachment C. 


Production Wells 


Production wells #1 and #2 are located southeast of the main facility office and north of River Rock Road. 


The production wells are not used as a potable water source for the facility. The production wells were 


flushed via a sample spigot for 5 minutes before recording water quality parameters to ensure readings 


did not include any stagnant water that may have been present in the pump system. At that time, the 


water quality parameters identified above were collected for at least 15 minutes until stabilization. 


Groundwater samples were then collected directly from each production well spigot. Duplicate and matrix 


spike/matrix spike duplicate quality assurance/quality control samples were also collected. Table 2 


presents the groundwater analytical results. 
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South Pond 


The south pond is located just to the northwest of the facility’s main office. The surface water sample was 


collected directly into approved, laboratory supplied sample containers from the northern catwalk. The 


sediment sample was collected from the southern end of the pond as requested in the field by the 


RWQCB. The sediment sample was collected with a stainless-steel scoop at a depth of approximately 4 


to 5 inches below ground surface (bgs) and transferred into approved laboratory supplied containers. 


Table 3 presents the surface water analytical results and Table 4 presents the sediment analytical 


results. 


Temescal Wash 


The upstream location in the Temescal Wash is located approximately 1,000 feet south-southeast of the 


facility office building. No surface water was present for the upstream location; therefore, a soil sample 


was collected at 1.5 feet bgs within the Wash. The soil sample was collected with a stainless-steel hand 


auger and transferred into approved, laboratory supplied containers. The downstream location in the 


Temescal Wash is located approximately 4,750 feet northwest of the facility office building. Surface water 


was present at the downstream location. The surface water sample was collected directly into approved, 


laboratory supplied containers at a depth of approximately 2 inches below the surface of the ponded 


water (Temescal Wash did not contain active flow at the time of sample collection). The ponded water 


was approximately 3 feet by 5 feet and 4 to 6 inches deep. Table 3 presents the surface water analytical 


results and Table 4 presents the sediment/soil analytical results. 


Conclusions  


With no water available to collect an upstream surface water sample, the current sample results are 


considered preliminary and conclusions should not be made until a complete dataset is obtained. To 


obtain that full dataset, a sample will be collected from an upstream surface water location in the 


Temescal Wash once there is sufficient flow. Arcadis will review weather data and reports to determine 


when this sampling may be able to occur. As requested by the RWQCB, this Preliminary Report has been 


drafted with the analytical results collected on September 24, 2020. A Final Report will be prepared with 


the analytical results of the upstream surface water sample.  
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3M will be evaluating publicly available data in the vicinity of the Site via the California State Water 


Resources Control Board GeoTracker system. In addition, 3M is assessing the need for additional 


sampling events to be conducted in order to adequately understand the variability in the PFAS analytical 


data results in the area of the Site. 


 


Sincerely, 


Arcadis U.S., Inc. 


   
Trenna Seilheimer    Erika Houtz, PhD, PE 


Project Manager Senior Engineer, PFAS Subject Matter Expert  
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Table 1


Groundwater Field Parameters


3M-Roofing Granule Plant


Corona, Riverside County, CA


Temperature pH Turbidity
Specific 


Conductivity


Dissolved 


Oxygen


Oxidation 


Reduction 


Potential


°F SI Units NTUs mS/cm mg/L mV


12:30 -- -- -- -- -- -- Pump on, began 5 minute purge


12:35 27.68 3.81 49.1 1.14 18.39 259 --


12:38 24.77 6.45 24.2 1.55 11.82 181 --


12:41 24.42 7.00 19 1.55 11.21 170 --


12:44 24.41 7.51 18.7 1.50 11.01 161 --


12:48 24.18 7.64 21.4 1.54 15.99 157 --


12:50 23.75 7.70 14.9 1.55 18.54 153 --


12:53 24.54 7.72 13.2 1.51 12.10 150 --


13:05 -- -- -- -- -- -- Pump Off


13:18 -- -- -- -- -- -- Pump on, began 5 minute purge


13:23 25.91 7.86 1.6 1.58 4.26 148 --
13:26 25.1 7.66 0 1.57 9.61 143 --
13:29 24.8 7.61 0 1.58 18.99 138 --
13:32 24.52 7.59 0 1.59 18.05 134 --
13:35 24.35 7.57 0 1.59 4.32 132 --
13:38 24.05 7.54 0 1.59 18.22 130 --
13:44 -- -- -- -- -- -- Pump Off


Acronyms and Abbreviations:


"--" - not recorded


°F - degrees Farenheit


mg/L - milligrams per liter


mS/cm - millisiemens per centimeter


mV - millivolts


NTU - Nephelometric Turbidity Unit


9/24/2020


Date Time Comments


Production Well #1


9/24/2020


Production Well #2
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Table 2


Groundwater Analytical Results


3M-Roofing Granule Plant


Corona, Riverside County, CA


Location ID Production Well #1 Production Well #2 Production Well #2


Sample ID


Corona-prod well           


1-092420


Corona-prod well


2-092420
Corona-dup-092420


Sample Date


Unit


Calcium mg/L 160 150 --


Magnesium mg/L 42 38 --


Potassium mg/L 5.8 4.1 --


Sodium mg/L 110 130 --


Sulfate mg/L 270 270 280
Total Dissolved Solids mg/L 940 980 1000


Bicarbonate Alkalinity as CaCO3 mg/L 270 260 260


Chloride mg/L 170 170 180
Total Alkalinity as CaCO3 to pH mg/L 270 260J 260


Nitrogen, Nitrate mg/L 6.4 5.9 6


Perfluoropentanoic acid ng/L 20 16 17
Perfluoropentanesulfonic acid ng/L 2.7 2.7 2.8
Perfluorooctanoic acid ng/L 25 23 24
Perfluorooctanesulfonic acid ng/L 15 21 22
Perfluorononanoic acid ng/L 2.8 2.9 3
Perfluorohexanoic acid ng/L 19 17 17
Perfluorohexanesulfonic acid ng/L 9.1 9.4 9.8
Perfluoroheptanoic acid ng/L 7.9 5.9 6.4
Perfluoroheptanesulfonic acid ng/L ND 0.62 0.71
Perfluorobutanoic acid ng/L 17 22 23
Perfluorobutanesulfonic acid ng/L 29 31 32


Qualifier Definitions:


J - Result < RL but ≥ to MDL, concentration is approximate value


Acronyms and Abbreviations:


"--" - not analyzed


ID - identification


mg/L - milligram per liter


MS - matrix spike


MSD - matrix spike duplicate


ND - non-detect 


ng/L - nanogram per liter


Notes:


Table only shows chemicals with a detection


Sample results for Equipment Blank and Field Blank all non-detect


Metals


Wet Chemistry


HPLC/IC - EPA 300.0 R2.1


LCMS - EPA 537 (Mod)


Chemical Name
9/24/2020 9/24/2020 9/24/2020
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Table 3


Surface Water Analytical 


3M-Roofing Granule Plant


Corona, Riverside County, CA


Location ID Downstream South Pond


Sample ID


Corona-downstream 


water-092420


Corona-south pond-


water-092420


Sample Date


Unit


Perfluoroundecanoic acid ng/L 1.1JN ND
Perfluoropentanoic acid ng/L 83 39
Perfluoropentanesulfonic acid ng/L 150 11J
Perfluorooctanoic acid ng/L 1100 220
Perfluorooctanesulfonic acid ng/L 1200 70
Perfluorooctanesulfonamide ng/L 67J 11J
Perfluorononanoic acid ng/L 7.6 ND
Perfluorononanesulfonic acid ng/L 0.52J ND
Perfluorohexanoic acid ng/L 240 60
Perfluorohexanesulfonic acid ng/L 300 30
Perfluorohexadecanoic acid ng/L ND ND
Perfluoroheptanoic acid ng/L 260 32
Perfluoroheptanesulfonic acid ng/L 30 ND
Perfluorodecanoic acid ng/L 7.7 ND
Perfluorobutanoic acid ng/L 88 46J
Perfluorobutanesulfonic acid ng/L 240 60
NMeFOSAA ng/L 0.84J ND
NEtFOSAA ng/L 30 290


Qualifier Definitions:


J - Result < RL but ≥ to MDL, concentration is approximate value


Acronyms and Abbreviations:


ID - identification


LCS - laboratory control sample


LCSD - laboratory control sample duplicate


ND - non-detect 


ng/L - nanogram per liter


Notes:


Table only shows chemicals with a detection


Chemical Name
9/24/2020 9/24/2020


LCMS - EPA 537 (Mod)


JN - Analysis indicates presence of compound for which there is presumptive evidence to make tentative 
identification, associated numerical value is an estimated concentration only
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Table 4


Sediment Analytical Results


3M-Roofing Granule Plant


Corona, Riverside County, CA


Location ID Upstream South Pond


Sample ID


Corona-upstream-


sed-092420


Corona-south pond-


sed-092420


Sample Date


Unit


Perfluorooctanoic acid ng/g 0.31J 0.58J


Perfluorooctanesulfonic acid ng/g 1.2 0.9J


Perfluorooctanesulfonamide ng/g 0.34J 0.67J


NEtFOSAA ng/g ND 16


Qualifier Definitions:


J - Result < RL but ≥ to MDL, concentration is approximate value


Acronyms and Abbreviations:


ID - identification


ND - non-detect 


ng/g - nanogram per gram


Notes:


Table only shows chemicals with a detection


Chemical Name
9/24/2020 9/24/2020


LCMS - EPA 537 (Mod)
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Project Photographs


1


3M-Roofing Granule Plant
Corona, Riverside County, California


Photo: #1


Date:


09/24/2020


Description:


Looking Southeast. Sediment 
sample area.


Location: 


Upstream, Temescal Wash


Photo: #2


Date:


09/24/2020


Description:


Looking North. Sediment 
sample via hand auger.


Location: 


Upstream, Temescal Wash







Project Photographs
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3M-Roofing Granule Plant
Corona, Riverside County, California


Photo: #3


Date:


09/24/2020


Description:


Looking Southeast. Sediment 
sample via hand auger.


Location: 


Upstream, Temescal Wash


Photo: #4


Date:


09/24/2020


Description:


Looking Southeast. Surface 
water sample location.


Location: 


Downstream, Temescal Wash







Project Photographs
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3M-Roofing Granule Plant
Corona, Riverside County, California


Photo: #5


Date:


09/24/2020


Description:


Looking Northeast. Pond 
sediment sample location.


Location: 


South pond.


Photo: #6


Date:


09/24/2020


Description:


Looking North. Pond surface 
water sample location.


Location: 


South pond.







Project Photographs


4


3M-Roofing Granule Plant
Corona, Riverside County, California


Photo: #7


Date:


09/24/2020


Description:


Production well #1 sample 
port.


Location: 


Southeast from main site 
building.


Photo: #8


Date:


09/24/2020


Description:


Production well #2 sample 
port.


Location: 


Southeast from main site 
building.
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ANALYTICAL REPORT
Eurofins Lancaster Laboratories Env, LLC
2425 New Holland Pike
Lancaster, PA 17601
Tel: (717)656-2300


Laboratory Job ID: 410-15093-1
Client Project/Site: California Water Board


For:
ARCADIS U.S., Inc.
100 Montgomery Street
Suite 300
San Francisco, California 94104


Attn: Erika Houtz


Authorized for release by:
10/15/2020 10:32:57 AM


Megan Moeller, Client Services Group Leader
(717)556-7261
meganmoeller@eurofinsus.com


The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
Project Manager at the e-mail address or telephone number listed on this page.


This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.


Results relate only to the items tested and the sample(s) as received by the laboratory.
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Analytical test results meet all requirements of the associated regulatory program (e.g., NELAC (TNI), DoD,
and ISO 17025) unless otherwise noted under the individual analysis.  Data qualifiers are applied to note
exceptions.  Noncompliant quality control (QC) is further explained in narrative comments.  
      *  QC recoveries that exceed the upper limits and are associated with non-detect samples are qualified but
no further narration is needed since the bias is high and does not change a non-detect result. 
      *  Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted. In
these situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD is performed, unless
otherwise specified in the method.
      *  Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed
to a dilution or otherwise noted in the narrative.
Regulated compliance samples (e.g. SDWA, NPDES) must comply with the associated agency
requirements/permits.


Measurement uncertainty values, as applicable, are available upon request.


Test results relate only to the sample tested. Clients should be aware that a critical step in a chemical or
microbiological analysis is the collection of the sample. Unless the sample analyzed is truly representative of
the bulk of material involved, the test results will be meaningless. If you have questions regarding the proper
techniques of collecting samples, please contact us. We cannot be held responsible for sample integrity,
however, unless sampling has been performed by a member of our staff. Times are local to the area of activity.
Parameters listed in the 40 CFR Part 136 Table II as "analyze immediately" and tested in the laboratory are not
performed within 15 minutes of collection.


This report shall not be reproduced except in full, without the written approval of the laboratory.


WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results
for the sample as submitted. THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN
LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED. WE DISCLAIM ANY OTHER
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR PARTICULAR
PURPOSE AND WARRANTY OF MERCHANTABILITY. IN NO EVENT SHALL EUROFINS LANCASTER
LABORATORIES ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR
INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR
GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF EUROFINS
LANACASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.
We accept no legal responsibility for the purposes for which the client uses the test results. No purchase order
or other order for work shall be accepted by Eurofins Lancaster Laboratories Environmental which includes any
conditions that vary from the Standard Terms and Conditions, and Eurofins Lancaster Laboratories
Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by
client.


Megan Moeller
Client Services Group Leader
10/15/2020 10:32:57 AM


Client: ARCADIS U.S., Inc.
Project/Site: California Water Board


Laboratory Job ID: 410-15093-1


Page 2 of 52 10/15/2020


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15







Table of Contents


Client: ARCADIS U.S., Inc.
Project/Site: California Water Board


Laboratory Job ID: 410-15093-1


Page 3 of 52
Eurofins Lancaster Laboratories Env, LLC


10/15/2020


Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1


Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3


Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4


Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5


Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6


Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9


Isotope Dilution Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23


QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26


QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40


Lab Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43


Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46


Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47


Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48


Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49


Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15







Definitions/Glossary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Qualifiers


LCMS
Qualifier Description


* LCS or LCSD  is outside acceptance limits.


Qualifier


*5 Isotope dilution analyte is outside acceptance limits.


F1 MS and/or MSD recovery exceeds control limits.


F2 MS/MSD RPD exceeds control limits


I 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.


General Chemistry
Qualifier Description


B Compound was found in the blank and sample.


Qualifier


F1 MS and/or MSD recovery exceeds control limits.


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


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


¤ Listed under the "D" column to designate that the result is reported on a dry weight basis


Abbreviation


%R Percent Recovery


1C Result is from the primary column on a dual-column method.


2C Result is from the confirmation column on a dual-column method.


CFL Contains Free Liquid


CFU Colony Forming Unit


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)


MCL EPA recommended "Maximum Contaminant Level"


MDA Minimum Detectable Activity (Radiochemistry)


MDC Minimum Detectable Concentration (Radiochemistry)


MDL Method Detection Limit


ML Minimum Level (Dioxin)


MPN Most Probable Number


MQL Method Quantitation Limit


NC Not Calculated


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


NEG Negative / Absent


POS Positive / Present


PQL Practical Quantitation Limit


PRES Presumptive


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)


TNTC Too Numerous To Count


Eurofins Lancaster Laboratories Env, LLC
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 410-15093-1
Project/Site: California Water Board


Job ID: 410-15093-1


Laboratory: Eurofins Lancaster Laboratories Env, LLC


Narrative


Job Narrative
410-15093-1


Comments


No additional comments. 


Receipt 


The samples were received on 9/25/2020 10:34 AM; the samples arrived in good condition, and where required, properly preserved and 


on ice.  The temperature of the cooler at receipt was 0.4º C.


HPLC/IC 
Method 300.0: The following samples were diluted to bring the concentration of target analytes within the calibration range: Corona-prod 


well 1-092420 (410-15093-7), Corona-prod well 2-092420 (410-15093-8) and Corona-dup-092420 (410-15093-9).  Elevated reporting 


limits (RLs) are provided.


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


Metals 


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


LCMS 
Method EPA 537 (Mod): Reporting limits were raised for the following sample: Corona-south pond-water-092420 (410-15093-6) due to 
interference from the sample matrix.


Method EPA 537 (Mod): The recovery for the labeled isotope(s) in the following sample: Corona-downstream water-092420 (410-15093-5) 
and Corona-prod well 1-092420 (410-15093-7) is outside the QC acceptance limits.  The following action was taken: This sample was 
re-extracted within the required holding time and the recovery for the labeled isotope(s) is again outside the QC acceptance limits.


The recovery for the labeled isotope(s) in the laboratory control spike samples associated with the following samples: 
Corona-downstream water-092420 (410-15093-5) and Corona-prod well 1-092420 (410-15093-7) is outside the QC acceptance limits. 
The following action was taken:  This sample(s) was re-extracted within the required holding time and the recovery for the labeled 
isotope(s) in the re-extracted laboratory control spike sample(s) is within the QC acceptance limits.


Method EPA 537 (Mod): The recovery for the labeled isotope(s) in the following sample: Corona-EB-092420 (410-15093-3), 


Corona-FB-092420 (410-15093-4), Corona-south pond-water-092420 (410-15093-6), Corona-prod well 2-092420 (410-15093-8) and 
Corona-dup-092420 (410-15093-9) is outside the QC acceptance limits.  The following action was taken: This sample was re-extracted 


within the required holding time and the recovery for the labeled isotope(s) is again outside the QC acceptance limits.


Method EPA 537 (Mod): The recovery for the labeled isotope(s) in the laboratory control spike sample associated with the following 
sample: Corona-downstream water-092420 (410-15093-5) is outside the QC acceptance limits. The following action was taken:  This 


sample(s) was re-extracted within the required holding time and the recovery for the labeled isotope(s) in the re-extracted laboratory 


control spike sample(s) is within the QC acceptance limits.


Method EPA 537 (Mod): The recovery for the labeled isotope(s) is outside the QC acceptance limits in the following background, matrix 


spike and matrix spike duplicate samples:  Corona-prod well 1-092420 (410-15093-7), Corona-prod well 1-MS-092420 
(410-15093-7[MS]) and Corona-prod well 1-MSD-092420 (410-15093-7[MSD]), indicating a matrix effect.


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


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


Organic Prep 


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


Eurofins Lancaster Laboratories Env, LLC
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Detection Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Client Sample ID: Corona-upstream-sed-092420 Lab Sample ID: 410-15093-1


☼Perfluorooctanoic acid


RL


0.81 ng/g


MDL


0.27


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA1J0.31 EPA 537 (Mod)


☼Perfluorooctanesulfonic acid 0.81 ng/g0.27 Total/NA11.2 EPA 537 (Mod)


☼Perfluorooctanesulfonamide 0.81 ng/g0.27 Total/NA10.34 J EPA 537 (Mod)


Client Sample ID: Corona-south pond-sed-092420 Lab Sample ID: 410-15093-2


☼Perfluorooctanoic acid


RL


1.3 ng/g


MDL


0.45


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA1J0.58 EPA 537 (Mod)


☼Perfluorooctanesulfonic acid 1.3 ng/g0.45 Total/NA10.90 J EPA 537 (Mod)


☼Perfluorooctanesulfonamide 1.3 ng/g0.45 Total/NA10.67 J EPA 537 (Mod)


☼NEtFOSAA 4.5 ng/g0.45 Total/NA116 EPA 537 (Mod)


Client Sample ID: Corona-EB-092420 Lab Sample ID: 410-15093-3


 No Detections.


Client Sample ID: Corona-FB-092420 Lab Sample ID: 410-15093-4


 No Detections.


Client Sample ID: Corona-downstream water-092420 Lab Sample ID: 410-15093-5


Perfluoroundecanoic acid


RL


1.9 ng/L


MDL


0.47


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA1J I1.1 EPA 537 (Mod)


Perfluoropentanoic acid 1.9 ng/L0.47 Total/NA183 EPA 537 (Mod)


Perfluorooctanesulfonamide 1.9 ng/L0.47 Total/NA167 EPA 537 (Mod)


Perfluorononanoic acid 1.9 ng/L0.47 Total/NA17.6 EPA 537 (Mod)


Perfluorononanesulfonic acid 1.9 ng/L0.47 Total/NA10.52 J EPA 537 (Mod)


Perfluoroheptanesulfonic acid 1.9 ng/L0.47 Total/NA130 EPA 537 (Mod)


Perfluorodecanoic acid 1.9 ng/L0.47 Total/NA17.7 EPA 537 (Mod)


Perfluorobutanoic acid 4.7 ng/L1.9 Total/NA188 EPA 537 (Mod)


NMeFOSAA 1.9 ng/L0.56 Total/NA10.84 J EPA 537 (Mod)


NEtFOSAA 2.8 ng/L0.47 Total/NA130 EPA 537 (Mod)


Perfluoropentanesulfonic acid - DL 19 ng/L4.7 Total/NA10150 EPA 537 (Mod)


Perfluorooctanoic acid - DL 19 ng/L4.7 Total/NA101100 EPA 537 (Mod)


Perfluorooctanesulfonic acid - DL 19 ng/L4.7 Total/NA101200 EPA 537 (Mod)


Perfluorohexanoic acid - DL 19 ng/L4.7 Total/NA10240 EPA 537 (Mod)


Perfluorohexanesulfonic acid - DL 19 ng/L4.7 Total/NA10300 EPA 537 (Mod)


Perfluoroheptanoic acid - DL 19 ng/L4.7 Total/NA10260 EPA 537 (Mod)


Perfluorobutanesulfonic acid - DL 19 ng/L4.7 Total/NA10240 EPA 537 (Mod)


Client Sample ID: Corona-south pond-water-092420 Lab Sample ID: 410-15093-6


Perfluoropentanoic acid


RL


21 ng/L


MDL


5.2


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA139 EPA 537 (Mod)


Perfluoropentanesulfonic acid 21 ng/L5.2 Total/NA111 J EPA 537 (Mod)


Perfluorooctanoic acid 21 ng/L5.2 Total/NA1220 EPA 537 (Mod)


Perfluorooctanesulfonic acid 21 ng/L5.2 Total/NA170 EPA 537 (Mod)


Perfluorooctanesulfonamide 21 ng/L5.2 Total/NA111 J EPA 537 (Mod)


Perfluorohexanoic acid 21 ng/L5.2 Total/NA160 EPA 537 (Mod)


Perfluorohexanesulfonic acid 21 ng/L5.2 Total/NA130 EPA 537 (Mod)


Perfluoroheptanoic acid 21 ng/L5.2 Total/NA132 EPA 537 (Mod)


Perfluorobutanoic acid 52 ng/L21 Total/NA146 J EPA 537 (Mod)


Perfluorobutanesulfonic acid 21 ng/L5.2 Total/NA160 EPA 537 (Mod)


Eurofins Lancaster Laboratories Env, LLC


This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Client Sample ID: Corona-south pond-water-092420 
(Continued)


Lab Sample ID: 410-15093-6


NEtFOSAA


RL


31 ng/L


MDL


5.2


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA1290 EPA 537 (Mod)


Client Sample ID: Corona-prod well 1-092420 Lab Sample ID: 410-15093-7


Nitrogen, Nitrate


RL


0.50 mg/L


MDL


0.25


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA56.4 EPA 300.0 R2.1


Perfluoropentanoic acid 2.8 ng/L0.70 Total/NA120 EPA 537 (Mod)


Perfluoropentanesulfonic acid 2.8 ng/L0.70 Total/NA12.7 J EPA 537 (Mod)


Perfluorooctanoic acid 2.8 ng/L0.70 Total/NA125 EPA 537 (Mod)


Perfluorooctanesulfonic acid 2.8 ng/L0.70 Total/NA115 EPA 537 (Mod)


Perfluorononanoic acid 2.8 ng/L0.70 Total/NA12.8 EPA 537 (Mod)


Perfluorohexanoic acid 2.8 ng/L0.70 Total/NA119 EPA 537 (Mod)


Perfluorohexanesulfonic acid 2.8 ng/L0.70 Total/NA19.1 EPA 537 (Mod)


Perfluoroheptanoic acid 2.8 ng/L0.70 Total/NA17.9 EPA 537 (Mod)


Perfluorobutanoic acid 7.0 ng/L2.8 Total/NA117 EPA 537 (Mod)


Perfluorobutanesulfonic acid 2.8 ng/L0.70 Total/NA129 EPA 537 (Mod)


Calcium 0.50 mg/L0.10 Total/NA1160 6010B


Magnesium 0.20 mg/L0.043 Total/NA142 6010B


Potassium 0.50 mg/L0.10 Total/NA15.8 6010B


Sodium 1.0 mg/L0.32 Total/NA1110 6010B


Bicarbonate Alkalinity as CaCO3 8.0 mg/L8.0 Total/NA1270 2320B-2011


Total Alkalinity as CaCO3 to pH 4.5 8.0 mg/L8.0 Total/NA1270 2320B-2011


Total Dissolved Solids 120 mg/L40 Total/NA1940 B 2540C-2011


Sulfate 10 mg/L1.7 Total/NA5270 300.0


Chloride 2.5 mg/L1.4 Total/NA5170 300.0


Client Sample ID: Corona-prod well 2-092420 Lab Sample ID: 410-15093-8


Nitrogen, Nitrate


RL


0.50 mg/L


MDL


0.25


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA55.9 EPA 300.0 R2.1


Perfluoropentanoic acid 1.7 ng/L0.43 Total/NA116 EPA 537 (Mod)


Perfluoropentanesulfonic acid 1.7 ng/L0.43 Total/NA12.7 EPA 537 (Mod)


Perfluorooctanoic acid 1.7 ng/L0.43 Total/NA123 EPA 537 (Mod)


Perfluorooctanesulfonic acid 1.7 ng/L0.43 Total/NA121 EPA 537 (Mod)


Perfluorononanoic acid 1.7 ng/L0.43 Total/NA12.9 EPA 537 (Mod)


Perfluorohexanoic acid 1.7 ng/L0.43 Total/NA117 EPA 537 (Mod)


Perfluorohexanesulfonic acid 1.7 ng/L0.43 Total/NA19.4 EPA 537 (Mod)


Perfluoroheptanoic acid 1.7 ng/L0.43 Total/NA15.9 EPA 537 (Mod)


Perfluoroheptanesulfonic acid 1.7 ng/L0.43 Total/NA10.62 J EPA 537 (Mod)


Perfluorobutanoic acid 4.3 ng/L1.7 Total/NA122 EPA 537 (Mod)


Perfluorobutanesulfonic acid 1.7 ng/L0.43 Total/NA131 EPA 537 (Mod)


Calcium 0.50 mg/L0.10 Total/NA1150 6010B


Magnesium 0.20 mg/L0.043 Total/NA138 6010B


Potassium 0.50 mg/L0.10 Total/NA14.1 6010B


Sodium 1.0 mg/L0.32 Total/NA1130 6010B


Bicarbonate Alkalinity as CaCO3 8.0 mg/L8.0 Total/NA1260 2320B-2011


Total Alkalinity as CaCO3 to pH 4.5 8.0 mg/L8.0 Total/NA1260 F1 2320B-2011


Total Dissolved Solids 120 mg/L40 Total/NA1980 B 2540C-2011


Sulfate 10 mg/L1.7 Total/NA5270 300.0


Chloride 2.5 mg/L1.4 Total/NA5170 300.0


Eurofins Lancaster Laboratories Env, LLC


This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Client Sample ID: Corona-dup-092420 Lab Sample ID: 410-15093-9


Nitrogen, Nitrate


RL


0.50 mg/L


MDL


0.25


Analyte Result Qualifier Unit Dil Fac D Method Prep Type


Total/NA56.0 EPA 300.0 R2.1


Perfluoropentanoic acid 1.6 ng/L0.41 Total/NA117 EPA 537 (Mod)


Perfluoropentanesulfonic acid 1.6 ng/L0.41 Total/NA12.8 EPA 537 (Mod)


Perfluorooctanoic acid 1.6 ng/L0.41 Total/NA124 EPA 537 (Mod)


Perfluorooctanesulfonic acid 1.6 ng/L0.41 Total/NA122 EPA 537 (Mod)


Perfluorononanoic acid 1.6 ng/L0.41 Total/NA13.0 EPA 537 (Mod)


Perfluorohexanoic acid 1.6 ng/L0.41 Total/NA117 EPA 537 (Mod)


Perfluorohexanesulfonic acid 1.6 ng/L0.41 Total/NA19.8 EPA 537 (Mod)


Perfluoroheptanoic acid 1.6 ng/L0.41 Total/NA16.4 EPA 537 (Mod)


Perfluoroheptanesulfonic acid 1.6 ng/L0.41 Total/NA10.71 J EPA 537 (Mod)


Perfluorobutanoic acid 4.1 ng/L1.6 Total/NA123 EPA 537 (Mod)


Perfluorobutanesulfonic acid 1.6 ng/L0.41 Total/NA132 EPA 537 (Mod)


Bicarbonate Alkalinity as CaCO3 8.0 mg/L8.0 Total/NA1260 2320B-2011


Total Alkalinity as CaCO3 to pH 4.5 8.0 mg/L8.0 Total/NA1260 2320B-2011


Total Dissolved Solids 120 mg/L40 Total/NA11000 B 2540C-2011


Sulfate 10 mg/L1.7 Total/NA5280 300.0


Chloride 2.5 mg/L1.4 Total/NA5180 300.0


Eurofins Lancaster Laboratories Env, LLC


This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-1Client Sample ID: Corona-upstream-sed-092420
Matrix: SolidDate Collected: 09/24/20 09:55


Percent Solids: 69.0Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 0.81 0.27 ng/g ☼ 10/01/20 07:11 10/02/20 01:41 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorotridecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorotetradecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluoropentanoic acid ND


4.0 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluoropentanesulfonic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorooctanoic acid 0.31 J


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorooctanesulfonic acid 1.2


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorooctanesulfonamide 0.34 J


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorooctadecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorononanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorononanesulfonic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorohexanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorohexanesulfonic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorohexadecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluoroheptanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluoroheptanesulfonic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorododecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorodecanoic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorodecanesulfonic acid ND


2.7 0.81 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorobutanoic acid ND


2.7 0.54 ng/g 10/01/20 07:11 10/02/20 01:41 1☼Perfluorobutanesulfonic acid ND


2.7 0.67 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NMeFOSE ND


2.7 0.67 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NMeFOSA ND


2.7 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NMeFOSAA ND


2.7 0.67 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NEtFOSE ND


2.7 0.67 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NEtFOSA ND


2.7 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼NEtFOSAA ND


4.0 0.54 ng/g 10/01/20 07:11 10/02/20 01:41 1☼HFPODA ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼DONA ND


2.7 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼9Cl-PF3ONS ND


4.0 0.81 ng/g 10/01/20 07:11 10/02/20 01:41 1☼8:2 Fluorotelomer sulfonic acid ND


2.7 0.81 ng/g 10/01/20 07:11 10/02/20 01:41 1☼6:2 Fluorotelomer sulfonic acid ND


2.7 0.81 ng/g 10/01/20 07:11 10/02/20 01:41 1☼4:2 Fluorotelomer sulfonic acid ND


0.81 0.27 ng/g 10/01/20 07:11 10/02/20 01:41 1☼11Cl-PF3OUdS ND


2.7 0.81 ng/g 10/01/20 07:11 10/02/20 01:41 1☼10:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 65 50 - 150 10/01/20 07:11 10/02/20 01:41 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 87 10/01/20 07:11 10/02/20 01:41 150 - 150


M2-8:2 FTS 88 10/01/20 07:11 10/02/20 01:41 150 - 150


13C2 PFTeDA 77 10/01/20 07:11 10/02/20 01:41 150 - 150


13C3 HFPO-DA 79 10/01/20 07:11 10/02/20 01:41 150 - 150


13C3 PFBS 78 10/01/20 07:11 10/02/20 01:41 150 - 150


13C4 PFBA 88 10/01/20 07:11 10/02/20 01:41 150 - 150


13C4 PFHpA 79 10/01/20 07:11 10/02/20 01:41 150 - 150


13C5 PFPeA 88 10/01/20 07:11 10/02/20 01:41 150 - 150


13C8 PFOA 88 10/01/20 07:11 10/02/20 01:41 150 - 150


13C8 PFOS 85 10/01/20 07:11 10/02/20 01:41 150 - 150


13C8 FOSA 72 10/01/20 07:11 10/02/20 01:41 150 - 150


d3-NMeFOSAA 98 10/01/20 07:11 10/02/20 01:41 150 - 150
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-1Client Sample ID: Corona-upstream-sed-092420
Matrix: SolidDate Collected: 09/24/20 09:55


Percent Solids: 69.0Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


d5-NEtFOSAA 77 50 - 150 10/01/20 07:11 10/02/20 01:41 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


d7-N-MeFOSE-M 66 10/01/20 07:11 10/02/20 01:41 150 - 150


d9-N-EtFOSE-M 65 10/01/20 07:11 10/02/20 01:41 150 - 150


d3-NMePFOSA 56 10/01/20 07:11 10/02/20 01:41 150 - 150


13C2-PFDoDA 79 10/01/20 07:11 10/02/20 01:41 150 - 150


13C3 PFHxS 85 10/01/20 07:11 10/02/20 01:41 150 - 150


13C5 PFHxA 80 10/01/20 07:11 10/02/20 01:41 150 - 150


13C6 PFDA 85 10/01/20 07:11 10/02/20 01:41 150 - 150


13C7 PFUnA 77 10/01/20 07:11 10/02/20 01:41 150 - 150


13C9 PFNA 91 10/01/20 07:11 10/02/20 01:41 150 - 150


d5-NEtPFOSA 60 10/01/20 07:11 10/02/20 01:41 150 - 150


General Chemistry
RL RL


Percent Moisture 31.0 1.0 1.0 % 09/25/20 16:24 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.0 1.0 % 09/25/20 16:24 1Percent Solids 69.0


Lab Sample ID: 410-15093-2Client Sample ID: Corona-south pond-sed-092420
Matrix: SolidDate Collected: 09/24/20 11:30


Percent Solids: 44.2Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 1.3 0.45 ng/g ☼ 10/01/20 07:11 10/02/20 01:50 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorotridecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorotetradecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluoropentanoic acid ND


6.7 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluoropentanesulfonic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorooctanoic acid 0.58 J


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorooctanesulfonic acid 0.90 J


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorooctanesulfonamide 0.67 J


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorooctadecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorononanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorononanesulfonic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorohexanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorohexanesulfonic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorohexadecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluoroheptanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluoroheptanesulfonic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorododecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorodecanoic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorodecanesulfonic acid ND


4.5 1.3 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorobutanoic acid ND


4.5 0.90 ng/g 10/01/20 07:11 10/02/20 01:50 1☼Perfluorobutanesulfonic acid ND


4.5 1.1 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NMeFOSE ND


4.5 1.1 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NMeFOSA ND


4.5 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NMeFOSAA ND


4.5 1.1 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NEtFOSE ND


4.5 1.1 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NEtFOSA ND


4.5 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼NEtFOSAA 16
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-2Client Sample ID: Corona-south pond-sed-092420
Matrix: SolidDate Collected: 09/24/20 11:30


Percent Solids: 44.2Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
RL MDL


HFPODA ND 6.7 0.90 ng/g ☼ 10/01/20 07:11 10/02/20 01:50 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼DONA ND


4.5 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼9Cl-PF3ONS ND


6.7 1.3 ng/g 10/01/20 07:11 10/02/20 01:50 1☼8:2 Fluorotelomer sulfonic acid ND


4.5 1.3 ng/g 10/01/20 07:11 10/02/20 01:50 1☼6:2 Fluorotelomer sulfonic acid ND


4.5 1.3 ng/g 10/01/20 07:11 10/02/20 01:50 1☼4:2 Fluorotelomer sulfonic acid ND


1.3 0.45 ng/g 10/01/20 07:11 10/02/20 01:50 1☼11Cl-PF3OUdS ND


4.5 1.3 ng/g 10/01/20 07:11 10/02/20 01:50 1☼10:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 65 50 - 150 10/01/20 07:11 10/02/20 01:50 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 86 10/01/20 07:11 10/02/20 01:50 150 - 150


M2-8:2 FTS 87 10/01/20 07:11 10/02/20 01:50 150 - 150


13C2 PFTeDA 77 10/01/20 07:11 10/02/20 01:50 150 - 150


13C3 HFPO-DA 82 10/01/20 07:11 10/02/20 01:50 150 - 150


13C3 PFBS 76 10/01/20 07:11 10/02/20 01:50 150 - 150


13C4 PFBA 87 10/01/20 07:11 10/02/20 01:50 150 - 150


13C4 PFHpA 77 10/01/20 07:11 10/02/20 01:50 150 - 150


13C5 PFPeA 85 10/01/20 07:11 10/02/20 01:50 150 - 150


13C8 PFOA 86 10/01/20 07:11 10/02/20 01:50 150 - 150


13C8 PFOS 83 10/01/20 07:11 10/02/20 01:50 150 - 150


13C8 FOSA 74 10/01/20 07:11 10/02/20 01:50 150 - 150


d3-NMeFOSAA 93 10/01/20 07:11 10/02/20 01:50 150 - 150


d5-NEtFOSAA 88 10/01/20 07:11 10/02/20 01:50 150 - 150


d7-N-MeFOSE-M 67 10/01/20 07:11 10/02/20 01:50 150 - 150


d9-N-EtFOSE-M 73 10/01/20 07:11 10/02/20 01:50 150 - 150


d3-NMePFOSA 65 10/01/20 07:11 10/02/20 01:50 150 - 150


13C2-PFDoDA 78 10/01/20 07:11 10/02/20 01:50 150 - 150


13C3 PFHxS 86 10/01/20 07:11 10/02/20 01:50 150 - 150


13C5 PFHxA 82 10/01/20 07:11 10/02/20 01:50 150 - 150


13C6 PFDA 77 10/01/20 07:11 10/02/20 01:50 150 - 150


13C7 PFUnA 83 10/01/20 07:11 10/02/20 01:50 150 - 150


13C9 PFNA 88 10/01/20 07:11 10/02/20 01:50 150 - 150


d5-NEtPFOSA 66 10/01/20 07:11 10/02/20 01:50 150 - 150


General Chemistry
RL RL


Percent Moisture 55.8 1.0 1.0 % 09/25/20 16:24 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.0 1.0 % 09/25/20 16:24 1Percent Solids 44.2


Lab Sample ID: 410-15093-3Client Sample ID: Corona-EB-092420
Matrix: WaterDate Collected: 09/24/20 11:55


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorotridecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorotetradecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluoropentanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluoropentanesulfonic acid ND
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-3Client Sample ID: Corona-EB-092420
Matrix: WaterDate Collected: 09/24/20 11:55


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
RL MDL


Perfluorooctanoic acid ND 2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorooctanesulfonic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorooctanesulfonamide ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorooctadecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorononanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorononanesulfonic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorohexanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorohexanesulfonic acid ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorohexadecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluoroheptanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluoroheptanesulfonic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorododecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorodecanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorodecanesulfonic acid ND


6.1 2.4 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorobutanoic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1Perfluorobutanesulfonic acid ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1NMeFOSE ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1NMeFOSA ND


2.4 0.73 ng/L 09/28/20 07:26 09/30/20 04:34 1NMeFOSAA ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1NEtFOSE ND


6.1 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 1NEtFOSA ND


3.7 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1NEtFOSAA ND


3.7 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1HFPODA ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 1DONA ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 19Cl-PF3ONS ND


3.7 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 18:2 Fluorotelomer sulfonic acid ND


6.1 2.4 ng/L 09/28/20 07:26 09/30/20 04:34 16:2 Fluorotelomer sulfonic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 14:2 Fluorotelomer sulfonic acid ND


2.4 0.61 ng/L 09/28/20 07:26 09/30/20 04:34 111Cl-PF3OUdS ND


6.1 1.2 ng/L 09/28/20 07:26 09/30/20 04:34 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 83 50 - 150 09/28/20 07:26 09/30/20 04:34 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 115 09/28/20 07:26 09/30/20 04:34 150 - 150


M2-8:2 FTS 94 09/28/20 07:26 09/30/20 04:34 150 - 150


13C2 PFTeDA 84 09/28/20 07:26 09/30/20 04:34 150 - 150


13C3 HFPO-DA 91 09/28/20 07:26 09/30/20 04:34 150 - 150


13C3 PFBS 86 09/28/20 07:26 09/30/20 04:34 150 - 150


13C4 PFBA 101 09/28/20 07:26 09/30/20 04:34 150 - 150


13C4 PFHpA 97 09/28/20 07:26 09/30/20 04:34 150 - 150


13C5 PFPeA 103 09/28/20 07:26 09/30/20 04:34 150 - 150


13C8 PFOA 106 09/28/20 07:26 09/30/20 04:34 150 - 150


13C8 PFOS 99 09/28/20 07:26 09/30/20 04:34 150 - 150


13C8 FOSA 79 09/28/20 07:26 09/30/20 04:34 150 - 150


d3-NMeFOSAA 111 09/28/20 07:26 09/30/20 04:34 150 - 150


d5-NEtFOSAA 91 09/28/20 07:26 09/30/20 04:34 150 - 150


d7-N-MeFOSE-M 55 09/28/20 07:26 09/30/20 04:34 150 - 150


d9-N-EtFOSE-M 51 09/28/20 07:26 09/30/20 04:34 150 - 150


d3-NMePFOSA 41 *5 09/28/20 07:26 09/30/20 04:34 150 - 150


13C2-PFDoDA 94 09/28/20 07:26 09/30/20 04:34 150 - 150
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-3Client Sample ID: Corona-EB-092420
Matrix: WaterDate Collected: 09/24/20 11:55


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


13C3 PFHxS 99 50 - 150 09/28/20 07:26 09/30/20 04:34 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


13C5 PFHxA 99 09/28/20 07:26 09/30/20 04:34 150 - 150


13C6 PFDA 91 09/28/20 07:26 09/30/20 04:34 150 - 150


13C7 PFUnA 93 09/28/20 07:26 09/30/20 04:34 150 - 150


13C9 PFNA 106 09/28/20 07:26 09/30/20 04:34 150 - 150


d5-NEtPFOSA 34 *5 09/28/20 07:26 09/30/20 04:34 150 - 150


Lab Sample ID: 410-15093-4Client Sample ID: Corona-FB-092420
Matrix: WaterDate Collected: 09/24/20 11:51


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorotridecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorotetradecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluoropentanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluoropentanesulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorooctanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorooctanesulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorooctanesulfonamide ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorooctadecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorononanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorononanesulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorohexanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorohexanesulfonic acid ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorohexadecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluoroheptanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluoroheptanesulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorododecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorodecanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorodecanesulfonic acid ND


4.2 1.7 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorobutanoic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1Perfluorobutanesulfonic acid ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1NMeFOSE ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1NMeFOSA ND


1.7 0.50 ng/L 09/28/20 07:26 09/30/20 04:52 1NMeFOSAA ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1NEtFOSE ND


4.2 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 1NEtFOSA ND


2.5 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1NEtFOSAA ND


2.5 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1HFPODA ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 1DONA ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 19Cl-PF3ONS ND


2.5 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 18:2 Fluorotelomer sulfonic acid ND


4.2 1.7 ng/L 09/28/20 07:26 09/30/20 04:52 16:2 Fluorotelomer sulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 14:2 Fluorotelomer sulfonic acid ND


1.7 0.42 ng/L 09/28/20 07:26 09/30/20 04:52 111Cl-PF3OUdS ND


4.2 0.83 ng/L 09/28/20 07:26 09/30/20 04:52 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 91 50 - 150 09/28/20 07:26 09/30/20 04:52 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-4Client Sample ID: Corona-FB-092420
Matrix: WaterDate Collected: 09/24/20 11:51


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


M2-6:2 FTS 118 50 - 150 09/28/20 07:26 09/30/20 04:52 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-8:2 FTS 105 09/28/20 07:26 09/30/20 04:52 150 - 150


13C2 PFTeDA 81 09/28/20 07:26 09/30/20 04:52 150 - 150


13C3 HFPO-DA 101 09/28/20 07:26 09/30/20 04:52 150 - 150


13C3 PFBS 93 09/28/20 07:26 09/30/20 04:52 150 - 150


13C4 PFBA 105 09/28/20 07:26 09/30/20 04:52 150 - 150


13C4 PFHpA 104 09/28/20 07:26 09/30/20 04:52 150 - 150


13C5 PFPeA 98 09/28/20 07:26 09/30/20 04:52 150 - 150


13C8 PFOA 112 09/28/20 07:26 09/30/20 04:52 150 - 150


13C8 PFOS 102 09/28/20 07:26 09/30/20 04:52 150 - 150


13C8 FOSA 85 09/28/20 07:26 09/30/20 04:52 150 - 150


d3-NMeFOSAA 128 09/28/20 07:26 09/30/20 04:52 150 - 150


d5-NEtFOSAA 104 09/28/20 07:26 09/30/20 04:52 150 - 150


d7-N-MeFOSE-M 19 *5 09/28/20 07:26 09/30/20 04:52 150 - 150


d9-N-EtFOSE-M 15 *5 09/28/20 07:26 09/30/20 04:52 150 - 150


d3-NMePFOSA 24 *5 09/28/20 07:26 09/30/20 04:52 150 - 150


13C2-PFDoDA 102 09/28/20 07:26 09/30/20 04:52 150 - 150


13C3 PFHxS 102 09/28/20 07:26 09/30/20 04:52 150 - 150


13C5 PFHxA 105 09/28/20 07:26 09/30/20 04:52 150 - 150


13C6 PFDA 98 09/28/20 07:26 09/30/20 04:52 150 - 150


13C7 PFUnA 105 09/28/20 07:26 09/30/20 04:52 150 - 150


13C9 PFNA 112 09/28/20 07:26 09/30/20 04:52 150 - 150


d5-NEtPFOSA 17 *5 09/28/20 07:26 09/30/20 04:52 150 - 150


Lab Sample ID: 410-15093-5Client Sample ID: Corona-downstream water-092420
Matrix: WaterDate Collected: 09/24/20 10:50


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid 1.1 J I 1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorotridecanoic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorotetradecanoic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluoropentanoic acid 83


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorooctanesulfonamide 67


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorooctadecanoic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorononanoic acid 7.6


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorononanesulfonic acid 0.52 J


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorohexadecanoic acid ND *


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluoroheptanesulfonic acid 30


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorododecanoic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorodecanoic acid 7.7


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorodecanesulfonic acid ND


4.7 1.9 ng/L 09/30/20 18:45 10/01/20 22:21 1Perfluorobutanoic acid 88


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1NMeFOSE ND


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1NMeFOSA ND


1.9 0.56 ng/L 09/30/20 18:45 10/01/20 22:21 1NMeFOSAA 0.84 J


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1NEtFOSE ND


4.7 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 1NEtFOSA ND


2.8 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1NEtFOSAA 30
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-5Client Sample ID: Corona-downstream water-092420
Matrix: WaterDate Collected: 09/24/20 10:50


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
RL MDL


HFPODA ND 2.8 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 1DONA ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 19Cl-PF3ONS ND


2.8 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 18:2 Fluorotelomer sulfonic acid ND


4.7 1.9 ng/L 09/30/20 18:45 10/01/20 22:21 16:2 Fluorotelomer sulfonic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 14:2 Fluorotelomer sulfonic acid ND


1.9 0.47 ng/L 09/30/20 18:45 10/01/20 22:21 111Cl-PF3OUdS ND


4.7 0.93 ng/L 09/30/20 18:45 10/01/20 22:21 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 195 *5 50 - 150 09/30/20 18:45 10/01/20 22:21 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 152 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


M2-8:2 FTS 126 09/30/20 18:45 10/01/20 22:21 150 - 150


13C2 PFTeDA 7 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


13C3 HFPO-DA 72 09/30/20 18:45 10/01/20 22:21 150 - 150


13C3 PFBS 187 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


13C4 PFBA 72 09/30/20 18:45 10/01/20 22:21 150 - 150


13C4 PFHpA 99 09/30/20 18:45 10/01/20 22:21 150 - 150


13C5 PFPeA 137 09/30/20 18:45 10/01/20 22:21 150 - 150


13C8 PFOA 84 09/30/20 18:45 10/01/20 22:21 150 - 150


13C8 PFOS 80 09/30/20 18:45 10/01/20 22:21 150 - 150


13C8 FOSA 18 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


d3-NMeFOSAA 81 09/30/20 18:45 10/01/20 22:21 150 - 150


d5-NEtFOSAA 80 09/30/20 18:45 10/01/20 22:21 150 - 150


d7-N-MeFOSE-M 2 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


d9-N-EtFOSE-M 1 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


d3-NMePFOSA 0.3 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


13C2-PFDoDA 32 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


13C3 PFHxS 91 09/30/20 18:45 10/01/20 22:21 150 - 150


13C5 PFHxA 68 09/30/20 18:45 10/01/20 22:21 150 - 150


13C6 PFDA 72 09/30/20 18:45 10/01/20 22:21 150 - 150


13C7 PFUnA 62 09/30/20 18:45 10/01/20 22:21 150 - 150


13C9 PFNA 102 09/30/20 18:45 10/01/20 22:21 150 - 150


d5-NEtPFOSA 0 *5 09/30/20 18:45 10/01/20 22:21 150 - 150


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 - DL
RL MDL


Perfluoropentanesulfonic acid 150 19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluorooctanoic acid 1100


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluorooctanesulfonic acid 1200


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluorohexanoic acid 240


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluorohexanesulfonic acid 300


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluoroheptanoic acid 260


19 4.7 ng/L 09/30/20 18:45 10/02/20 16:52 10Perfluorobutanesulfonic acid 240


13C3 PFBS 115 50 - 150 09/30/20 18:45 10/02/20 16:52 10


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


13C4 PFHpA 109 09/30/20 18:45 10/02/20 16:52 1050 - 150


13C8 PFOA 104 09/30/20 18:45 10/02/20 16:52 1050 - 150


13C8 PFOS 96 09/30/20 18:45 10/02/20 16:52 1050 - 150


13C3 PFHxS 105 09/30/20 18:45 10/02/20 16:52 1050 - 150
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-5Client Sample ID: Corona-downstream water-092420
Matrix: WaterDate Collected: 09/24/20 10:50


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 - DL (Continued)


13C5 PFHxA 101 50 - 150 09/30/20 18:45 10/02/20 16:52 10


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


Lab Sample ID: 410-15093-6Client Sample ID: Corona-south pond-water-092420
Matrix: WaterDate Collected: 09/24/20 11:23


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorotridecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorotetradecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluoropentanoic acid 39


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluoropentanesulfonic acid 11 J


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorooctanoic acid 220


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorooctanesulfonic acid 70


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorooctanesulfonamide 11 J


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorooctadecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorononanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorononanesulfonic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorohexanoic acid 60


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorohexanesulfonic acid 30


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorohexadecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluoroheptanoic acid 32


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluoroheptanesulfonic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorododecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorodecanoic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorodecanesulfonic acid ND


52 21 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorobutanoic acid 46 J


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1Perfluorobutanesulfonic acid 60


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 1NMeFOSE ND


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 1NMeFOSA ND


21 6.2 ng/L 09/28/20 07:26 09/30/20 05:10 1NMeFOSAA ND


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 1NEtFOSE ND


52 10 ng/L 09/28/20 07:26 09/30/20 05:10 1NEtFOSA ND


31 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1NEtFOSAA 290


31 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1HFPODA ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 1DONA ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 19Cl-PF3ONS ND


31 10 ng/L 09/28/20 07:26 09/30/20 05:10 18:2 Fluorotelomer sulfonic acid ND


52 21 ng/L 09/28/20 07:26 09/30/20 05:10 16:2 Fluorotelomer sulfonic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 14:2 Fluorotelomer sulfonic acid ND


21 5.2 ng/L 09/28/20 07:26 09/30/20 05:10 111Cl-PF3OUdS ND


52 10 ng/L 09/28/20 07:26 09/30/20 05:10 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 67 50 - 150 09/28/20 07:26 09/30/20 05:10 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 74 09/28/20 07:26 09/30/20 05:10 150 - 150


M2-8:2 FTS 63 09/28/20 07:26 09/30/20 05:10 150 - 150


13C2 PFTeDA 55 09/28/20 07:26 09/30/20 05:10 150 - 150


13C3 HFPO-DA 38 *5 09/28/20 07:26 09/30/20 05:10 150 - 150


13C3 PFBS 56 09/28/20 07:26 09/30/20 05:10 150 - 150
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-6Client Sample ID: Corona-south pond-water-092420
Matrix: WaterDate Collected: 09/24/20 11:23


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


13C4 PFBA 64 50 - 150 09/28/20 07:26 09/30/20 05:10 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


13C4 PFHpA 62 09/28/20 07:26 09/30/20 05:10 150 - 150


13C5 PFPeA 66 09/28/20 07:26 09/30/20 05:10 150 - 150


13C8 PFOA 64 09/28/20 07:26 09/30/20 05:10 150 - 150


13C8 PFOS 60 09/28/20 07:26 09/30/20 05:10 150 - 150


13C8 FOSA 50 09/28/20 07:26 09/30/20 05:10 150 - 150


d3-NMeFOSAA 63 09/28/20 07:26 09/30/20 05:10 150 - 150


d5-NEtFOSAA 61 09/28/20 07:26 09/30/20 05:10 150 - 150


d7-N-MeFOSE-M 41 *5 09/28/20 07:26 09/30/20 05:10 150 - 150


d9-N-EtFOSE-M 39 *5 09/28/20 07:26 09/30/20 05:10 150 - 150


d3-NMePFOSA 46 *5 09/28/20 07:26 09/30/20 05:10 150 - 150


13C2-PFDoDA 60 09/28/20 07:26 09/30/20 05:10 150 - 150


13C3 PFHxS 61 09/28/20 07:26 09/30/20 05:10 150 - 150


13C5 PFHxA 61 09/28/20 07:26 09/30/20 05:10 150 - 150


13C6 PFDA 58 09/28/20 07:26 09/30/20 05:10 150 - 150


13C7 PFUnA 57 09/28/20 07:26 09/30/20 05:10 150 - 150


13C9 PFNA 71 09/28/20 07:26 09/30/20 05:10 150 - 150


d5-NEtPFOSA 44 *5 09/28/20 07:26 09/30/20 05:10 150 - 150


Lab Sample ID: 410-15093-7Client Sample ID: Corona-prod well 1-092420
Matrix: WaterDate Collected: 09/24/20 13:02


Date Received: 09/25/20 10:34


Method: EPA 300.0 R2.1 - Anions, Ion Chromatgraphy
RL MDL


Nitrogen, Nitrate 6.4 0.50 0.25 mg/L 09/25/20 20:00 5


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorotridecanoic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorotetradecanoic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluoropentanoic acid 20


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluoropentanesulfonic acid 2.7 J


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorooctanoic acid 25


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorooctanesulfonic acid 15


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorooctanesulfonamide ND


4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorooctadecanoic acid ND F2 F1


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorononanoic acid 2.8


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorononanesulfonic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorohexanoic acid 19


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorohexanesulfonic acid 9.1


4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorohexadecanoic acid ND F2 *


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluoroheptanoic acid 7.9


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluoroheptanesulfonic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorododecanoic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorodecanoic acid ND F2


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorodecanesulfonic acid ND F2


7.0 2.8 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorobutanoic acid 17


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1Perfluorobutanesulfonic acid 29
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-7Client Sample ID: Corona-prod well 1-092420
Matrix: WaterDate Collected: 09/24/20 13:02


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
RL MDL


NMeFOSE ND 4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1NMeFOSA ND F2 F1


2.8 0.83 ng/L 09/30/20 18:45 10/01/20 22:39 1NMeFOSAA ND


4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1NEtFOSE ND F2


7.0 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 1NEtFOSA ND F1


4.2 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1NEtFOSAA ND


4.2 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1HFPODA ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 1DONA ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 19Cl-PF3ONS ND


4.2 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 18:2 Fluorotelomer sulfonic acid ND


7.0 2.8 ng/L 09/30/20 18:45 10/01/20 22:39 16:2 Fluorotelomer sulfonic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 14:2 Fluorotelomer sulfonic acid ND


2.8 0.70 ng/L 09/30/20 18:45 10/01/20 22:39 111Cl-PF3OUdS ND


7.0 1.4 ng/L 09/30/20 18:45 10/01/20 22:39 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 69 50 - 150 09/30/20 18:45 10/01/20 22:39 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 88 09/30/20 18:45 10/01/20 22:39 150 - 150


M2-8:2 FTS 83 09/30/20 18:45 10/01/20 22:39 150 - 150


13C2 PFTeDA 56 09/30/20 18:45 10/01/20 22:39 150 - 150


13C3 HFPO-DA 78 09/30/20 18:45 10/01/20 22:39 150 - 150


13C3 PFBS 77 09/30/20 18:45 10/01/20 22:39 150 - 150


13C4 PFBA 82 09/30/20 18:45 10/01/20 22:39 150 - 150


13C4 PFHpA 77 09/30/20 18:45 10/01/20 22:39 150 - 150


13C5 PFPeA 84 09/30/20 18:45 10/01/20 22:39 150 - 150


13C8 PFOA 87 09/30/20 18:45 10/01/20 22:39 150 - 150


13C8 PFOS 80 09/30/20 18:45 10/01/20 22:39 150 - 150


13C8 FOSA 57 09/30/20 18:45 10/01/20 22:39 150 - 150


d3-NMeFOSAA 97 09/30/20 18:45 10/01/20 22:39 150 - 150


d5-NEtFOSAA 74 09/30/20 18:45 10/01/20 22:39 150 - 150


d7-N-MeFOSE-M 15 *5 09/30/20 18:45 10/01/20 22:39 150 - 150


d9-N-EtFOSE-M 12 *5 09/30/20 18:45 10/01/20 22:39 150 - 150


d3-NMePFOSA 1 *5 09/30/20 18:45 10/01/20 22:39 150 - 150


13C2-PFDoDA 61 09/30/20 18:45 10/01/20 22:39 150 - 150


13C3 PFHxS 86 09/30/20 18:45 10/01/20 22:39 150 - 150


13C5 PFHxA 82 09/30/20 18:45 10/01/20 22:39 150 - 150


13C6 PFDA 76 09/30/20 18:45 10/01/20 22:39 150 - 150


13C7 PFUnA 70 09/30/20 18:45 10/01/20 22:39 150 - 150


13C9 PFNA 85 09/30/20 18:45 10/01/20 22:39 150 - 150


d5-NEtPFOSA 0.8 *5 09/30/20 18:45 10/01/20 22:39 150 - 150


Method: 6010B - Metals (ICP)
RL MDL


Calcium 160 0.50 0.10 mg/L 09/30/20 09:40 09/30/20 23:36 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


0.20 0.043 mg/L 09/30/20 09:40 09/30/20 23:36 1Magnesium 42


0.50 0.10 mg/L 09/30/20 09:40 09/30/20 23:36 1Potassium 5.8


1.0 0.32 mg/L 09/30/20 09:40 09/30/20 23:36 1Sodium 110


General Chemistry
RL MDL


Total Dissolved Solids 940 B 120 40 mg/L 09/29/20 12:04 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-7Client Sample ID: Corona-prod well 1-092420
Matrix: WaterDate Collected: 09/24/20 13:02


Date Received: 09/25/20 10:34


General Chemistry (Continued)
RL MDL


Sulfate 270 10 1.7 mg/L 10/02/20 23:56 5


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


2.5 1.4 mg/L 10/02/20 23:56 5Chloride 170


RL RL


Carbonate Alkalinity as CaCO3 ND 8.0 8.0 mg/L 09/25/20 21:30 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


8.0 8.0 mg/L 09/25/20 21:30 1Bicarbonate Alkalinity as CaCO3 270


8.0 8.0 mg/L 09/25/20 21:30 1Total Alkalinity as CaCO3 to pH 4.5 270


8.0 8.0 mg/L 09/25/20 21:30 1Phenolphthalein Alkalinity as CaCO3 to 


pH 8.3


ND


Lab Sample ID: 410-15093-8Client Sample ID: Corona-prod well 2-092420
Matrix: WaterDate Collected: 09/24/20 13:40


Date Received: 09/25/20 10:34


Method: EPA 300.0 R2.1 - Anions, Ion Chromatgraphy
RL MDL


Nitrogen, Nitrate 5.9 0.50 0.25 mg/L 09/25/20 20:18 5


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorotridecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorotetradecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluoropentanoic acid 16


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluoropentanesulfonic acid 2.7


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorooctanoic acid 23


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorooctanesulfonic acid 21


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorooctanesulfonamide ND


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorooctadecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorononanoic acid 2.9


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorononanesulfonic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorohexanoic acid 17


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorohexanesulfonic acid 9.4


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorohexadecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluoroheptanoic acid 5.9


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluoroheptanesulfonic acid 0.62 J


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorododecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorodecanoic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorodecanesulfonic acid ND


4.3 1.7 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorobutanoic acid 22


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1Perfluorobutanesulfonic acid 31


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1NMeFOSE ND


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1NMeFOSA ND


1.7 0.52 ng/L 09/28/20 07:26 09/30/20 05:46 1NMeFOSAA ND


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1NEtFOSE ND


4.3 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 1NEtFOSA ND


2.6 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1NEtFOSAA ND


2.6 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1HFPODA ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 1DONA ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 19Cl-PF3ONS ND


2.6 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 18:2 Fluorotelomer sulfonic acid ND
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-8Client Sample ID: Corona-prod well 2-092420
Matrix: WaterDate Collected: 09/24/20 13:40


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
RL MDL


6:2 Fluorotelomer sulfonic acid ND 4.3 1.7 ng/L 09/28/20 07:26 09/30/20 05:46 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 14:2 Fluorotelomer sulfonic acid ND


1.7 0.43 ng/L 09/28/20 07:26 09/30/20 05:46 111Cl-PF3OUdS ND


4.3 0.87 ng/L 09/28/20 07:26 09/30/20 05:46 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 101 50 - 150 09/28/20 07:26 09/30/20 05:46 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 106 09/28/20 07:26 09/30/20 05:46 150 - 150


M2-8:2 FTS 90 09/28/20 07:26 09/30/20 05:46 150 - 150


13C2 PFTeDA 73 09/28/20 07:26 09/30/20 05:46 150 - 150


13C3 HFPO-DA 86 09/28/20 07:26 09/30/20 05:46 150 - 150


13C3 PFBS 107 09/28/20 07:26 09/30/20 05:46 150 - 150


13C4 PFBA 97 09/28/20 07:26 09/30/20 05:46 150 - 150


13C4 PFHpA 92 09/28/20 07:26 09/30/20 05:46 150 - 150


13C5 PFPeA 123 09/28/20 07:26 09/30/20 05:46 150 - 150


13C8 PFOA 98 09/28/20 07:26 09/30/20 05:46 150 - 150


13C8 PFOS 94 09/28/20 07:26 09/30/20 05:46 150 - 150


13C8 FOSA 52 09/28/20 07:26 09/30/20 05:46 150 - 150


d3-NMeFOSAA 119 09/28/20 07:26 09/30/20 05:46 150 - 150


d5-NEtFOSAA 92 09/28/20 07:26 09/30/20 05:46 150 - 150


d7-N-MeFOSE-M 29 *5 09/28/20 07:26 09/30/20 05:46 150 - 150


d9-N-EtFOSE-M 23 *5 09/28/20 07:26 09/30/20 05:46 150 - 150


d3-NMePFOSA 4 *5 09/28/20 07:26 09/30/20 05:46 150 - 150


13C2-PFDoDA 82 09/28/20 07:26 09/30/20 05:46 150 - 150


13C3 PFHxS 92 09/28/20 07:26 09/30/20 05:46 150 - 150


13C5 PFHxA 91 09/28/20 07:26 09/30/20 05:46 150 - 150


13C6 PFDA 81 09/28/20 07:26 09/30/20 05:46 150 - 150


13C7 PFUnA 90 09/28/20 07:26 09/30/20 05:46 150 - 150


13C9 PFNA 100 09/28/20 07:26 09/30/20 05:46 150 - 150


d5-NEtPFOSA 3 *5 09/28/20 07:26 09/30/20 05:46 150 - 150


Method: 6010B - Metals (ICP)
RL MDL


Calcium 150 0.50 0.10 mg/L 09/30/20 09:40 09/30/20 23:40 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


0.20 0.043 mg/L 09/30/20 09:40 09/30/20 23:40 1Magnesium 38


0.50 0.10 mg/L 09/30/20 09:40 09/30/20 23:40 1Potassium 4.1


1.0 0.32 mg/L 09/30/20 09:40 09/30/20 23:40 1Sodium 130


General Chemistry
RL MDL


Total Dissolved Solids 980 B 120 40 mg/L 09/29/20 12:04 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


10 1.7 mg/L 10/03/20 00:11 5Sulfate 270


2.5 1.4 mg/L 10/03/20 00:11 5Chloride 170


RL RL


Carbonate Alkalinity as CaCO3 ND 8.0 8.0 mg/L 09/25/20 21:08 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


8.0 8.0 mg/L 09/25/20 21:08 1Bicarbonate Alkalinity as CaCO3 260


8.0 8.0 mg/L 09/25/20 21:08 1Total Alkalinity as CaCO3 to pH 4.5 260 F1


8.0 8.0 mg/L 09/25/20 21:08 1Phenolphthalein Alkalinity as CaCO3 to 


pH 8.3


ND
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-9Client Sample ID: Corona-dup-092420
Matrix: WaterDate Collected: 09/24/20 00:00


Date Received: 09/25/20 10:34


Method: EPA 300.0 R2.1 - Anions, Ion Chromatgraphy
RL MDL


Nitrogen, Nitrate 6.0 0.50 0.25 mg/L 09/25/20 19:06 5


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
RL MDL


Perfluoroundecanoic acid ND 1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorotridecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorotetradecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluoropentanoic acid 17


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluoropentanesulfonic acid 2.8


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorooctanoic acid 24


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorooctanesulfonic acid 22


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorooctanesulfonamide ND


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorooctadecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorononanoic acid 3.0


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorononanesulfonic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorohexanoic acid 17


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorohexanesulfonic acid 9.8


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorohexadecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluoroheptanoic acid 6.4


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluoroheptanesulfonic acid 0.71 J


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorododecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorodecanoic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorodecanesulfonic acid ND


4.1 1.6 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorobutanoic acid 23


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1Perfluorobutanesulfonic acid 32


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1NMeFOSE ND


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1NMeFOSA ND


1.6 0.49 ng/L 09/28/20 07:26 09/30/20 05:56 1NMeFOSAA ND


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1NEtFOSE ND


4.1 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 1NEtFOSA ND


2.5 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1NEtFOSAA ND


2.5 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1HFPODA ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 1DONA ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 19Cl-PF3ONS ND


2.5 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 18:2 Fluorotelomer sulfonic acid ND


4.1 1.6 ng/L 09/28/20 07:26 09/30/20 05:56 16:2 Fluorotelomer sulfonic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 14:2 Fluorotelomer sulfonic acid ND


1.6 0.41 ng/L 09/28/20 07:26 09/30/20 05:56 111Cl-PF3OUdS ND


4.1 0.82 ng/L 09/28/20 07:26 09/30/20 05:56 110:2 Fluorotelomer sulfonic acid ND


M2-4:2 FTS 110 50 - 150 09/28/20 07:26 09/30/20 05:56 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


M2-6:2 FTS 107 09/28/20 07:26 09/30/20 05:56 150 - 150


M2-8:2 FTS 96 09/28/20 07:26 09/30/20 05:56 150 - 150


13C2 PFTeDA 77 09/28/20 07:26 09/30/20 05:56 150 - 150


13C3 HFPO-DA 88 09/28/20 07:26 09/30/20 05:56 150 - 150


13C3 PFBS 110 09/28/20 07:26 09/30/20 05:56 150 - 150


13C4 PFBA 99 09/28/20 07:26 09/30/20 05:56 150 - 150


13C4 PFHpA 96 09/28/20 07:26 09/30/20 05:56 150 - 150


13C5 PFPeA 120 09/28/20 07:26 09/30/20 05:56 150 - 150
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Client Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID: 410-15093-9Client Sample ID: Corona-dup-092420
Matrix: WaterDate Collected: 09/24/20 00:00


Date Received: 09/25/20 10:34


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


13C8 PFOA 102 50 - 150 09/28/20 07:26 09/30/20 05:56 1


Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery


13C8 PFOS 93 09/28/20 07:26 09/30/20 05:56 150 - 150


13C8 FOSA 70 09/28/20 07:26 09/30/20 05:56 150 - 150


d3-NMeFOSAA 103 09/28/20 07:26 09/30/20 05:56 150 - 150


d5-NEtFOSAA 87 09/28/20 07:26 09/30/20 05:56 150 - 150


d7-N-MeFOSE-M 54 09/28/20 07:26 09/30/20 05:56 150 - 150


d9-N-EtFOSE-M 49 *5 09/28/20 07:26 09/30/20 05:56 150 - 150


d3-NMePFOSA 14 *5 09/28/20 07:26 09/30/20 05:56 150 - 150


13C2-PFDoDA 84 09/28/20 07:26 09/30/20 05:56 150 - 150


13C3 PFHxS 94 09/28/20 07:26 09/30/20 05:56 150 - 150


13C5 PFHxA 97 09/28/20 07:26 09/30/20 05:56 150 - 150


13C6 PFDA 82 09/28/20 07:26 09/30/20 05:56 150 - 150


13C7 PFUnA 90 09/28/20 07:26 09/30/20 05:56 150 - 150


13C9 PFNA 103 09/28/20 07:26 09/30/20 05:56 150 - 150


d5-NEtPFOSA 11 *5 09/28/20 07:26 09/30/20 05:56 150 - 150


General Chemistry
RL MDL


Total Dissolved Solids 1000 B 120 40 mg/L 09/29/20 12:04 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


10 1.7 mg/L 10/03/20 00:25 5Sulfate 280


2.5 1.4 mg/L 10/03/20 00:25 5Chloride 180


RL RL


Carbonate Alkalinity as CaCO3 ND 8.0 8.0 mg/L 09/25/20 21:44 1


Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier


8.0 8.0 mg/L 09/25/20 21:44 1Bicarbonate Alkalinity as CaCO3 260


8.0 8.0 mg/L 09/25/20 21:44 1Total Alkalinity as CaCO3 to pH 4.5 260


8.0 8.0 mg/L 09/25/20 21:44 1Phenolphthalein Alkalinity as CaCO3 to 


pH 8.3


ND
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Isotope Dilution Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
Prep Type: Total/NAMatrix: Solid


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


M242FTS M262FTS M282FTS PFTDA HFPODA C3PFBS PFBA C4PFHA


65 87 88 77 79 78 88 79410-15093-1


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-upstream-sed-092420


65 86 87 8277 76 87 77410-15093-2 Corona-south 


pond-sed-092420


62 80 84 8378 78 87 80LCS 410-49717/2-B Lab Control Sample


66 91 90 8272 76 86 85MB 410-49717/1-B Method Blank


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


PFPeA C8PFOA C8PFOS PFOSA d3NMFOS d5NEFOS NMFM NEFM


88 88 85 72 98 77 66 65410-15093-1


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-upstream-sed-092420


85 86 83 9374 88 67 73410-15093-2 Corona-south 


pond-sed-092420


88 88 87 10281 97 74 70LCS 410-49717/2-B Lab Control Sample


86 89 83 9981 87 73 69MB 410-49717/1-B Method Blank


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


d3NMFSA PFDoDA C3PFHS 13C5PHA C6PFDA 13C7PUA C9PFNA d5NPFSA


56 79 85 80 85 77 91 60410-15093-1


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-upstream-sed-092420


65 78 86 7782 83 88 66410-15093-2 Corona-south 


pond-sed-092420


67 82 86 8681 88 89 65LCS 410-49717/2-B Lab Control Sample


68 80 90 8284 84 90 64MB 410-49717/1-B Method Blank


Surrogate Legend


M242FTS = M2-4:2 FTS


M262FTS = M2-6:2 FTS


M282FTS = M2-8:2 FTS


PFTDA = 13C2 PFTeDA


HFPODA = 13C3 HFPO-DA


C3PFBS = 13C3 PFBS


PFBA = 13C4 PFBA


C4PFHA = 13C4 PFHpA


PFPeA = 13C5 PFPeA


C8PFOA = 13C8 PFOA


C8PFOS = 13C8 PFOS


PFOSA = 13C8 FOSA


d3NMFOS = d3-NMeFOSAA


d5NEFOS = d5-NEtFOSAA


NMFM = d7-N-MeFOSE-M


NEFM = d9-N-EtFOSE-M


d3NMFSA = d3-NMePFOSA


PFDoDA = 13C2-PFDoDA


C3PFHS = 13C3 PFHxS


13C5PHA = 13C5 PFHxA


C6PFDA = 13C6 PFDA


13C7PUA = 13C7 PFUnA


C9PFNA = 13C9 PFNA


d5NPFSA = d5-NEtPFOSA
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Isotope Dilution Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15
Prep Type: Total/NAMatrix: Water


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


M242FTS M262FTS M282FTS PFTDA HFPODA C3PFBS PFBA C4PFHA


83 115 94 84 91 86 101 97410-15093-3


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-EB-092420


91 118 105 10181 93 105 104410-15093-4 Corona-FB-092420


195 *5 152 *5 126 727 *5 187 *5 72 99410-15093-5 Corona-downstream 


water-092420


115 109410-15093-5 - DL Corona-downstream 


water-092420


67 74 63 38 *555 56 64 62410-15093-6 Corona-south 


pond-water-092420


69 88 83 7856 77 82 77410-15093-7 Corona-prod well 1-092420


71 87 91 7763 87 82 78410-15093-7 MS Corona-prod well 1-MS-092420


62 78 79 6959 71 74 70410-15093-7 MSD Corona-prod well 


1-MSD-092420


101 106 90 8673 107 97 92410-15093-8 Corona-prod well 2-092420


110 107 96 8877 110 99 96410-15093-9 Corona-dup-092420


78 88 85 8076 75 87 84LCS 410-48278/2-A Lab Control Sample


23 *5 30 *5 30 *5 28 *527 *5 27 *5 31 *5 27 *5LCS 410-49572/2-A Lab Control Sample


82 103 93 8780 83 95 91MB 410-48278/1-A Method Blank


65 86 95 7975 76 88 81MB 410-49572/1-A Method Blank


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


PFPeA C8PFOA C8PFOS PFOSA d3NMFOS d5NEFOS NMFM NEFM


103 106 99 79 111 91 55 51410-15093-3


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-EB-092420


98 112 102 12885 104 19 *5 15 *5410-15093-4 Corona-FB-092420


137 84 80 8118 *5 80 2 *5 1 *5410-15093-5 Corona-downstream 


water-092420


104 96410-15093-5 - DL Corona-downstream 


water-092420


66 64 60 6350 61 41 *5 39 *5410-15093-6 Corona-south 


pond-water-092420


84 87 80 9757 74 15 *5 12 *5410-15093-7 Corona-prod well 1-092420


87 86 86 10743 *5 82 6 *5 5 *5410-15093-7 MS Corona-prod well 1-MS-092420


76 77 75 9554 78 17 *5 11 *5410-15093-7 MSD Corona-prod well 


1-MSD-092420


123 98 94 11952 92 29 *5 23 *5410-15093-8 Corona-prod well 2-092420


120 102 93 10370 87 54 49 *5410-15093-9 Corona-dup-092420


83 88 83 9969 80 47 *5 42 *5LCS 410-48278/2-A Lab Control Sample


28 *5 31 *5 29 *5 33 *526 *5 34 *5 16 *5 13 *5LCS 410-49572/2-A Lab Control Sample


96 98 95 10973 85 59 56MB 410-48278/1-A Method Blank


89 89 86 10471 92 44 *5 37 *5MB 410-49572/1-A Method Blank


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


d3NMFSA PFDoDA C3PFHS 13C5PHA C6PFDA 13C7PUA C9PFNA d5NPFSA


41 *5 94 99 99 91 93 106 34 *5410-15093-3


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-EB-092420


24 *5 102 102 98105 105 112 17 *5410-15093-4 Corona-FB-092420


0.3 *5 32 *5 91 7268 62 102 0 *5410-15093-5 Corona-downstream 


water-092420


105 101410-15093-5 - DL Corona-downstream 


water-092420


46 *5 60 61 5861 57 71 44 *5410-15093-6 Corona-south 


pond-water-092420


1 *5 61 86 7682 70 85 0.8 *5410-15093-7 Corona-prod well 1-092420


0.8 *5 73 84 8181 80 87 0.4 *5410-15093-7 MS Corona-prod well 1-MS-092420
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Isotope Dilution Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)
Prep Type: Total/NAMatrix: Water


Lab Sample ID Client Sample ID (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150) (50-150)


d3NMFSA PFDoDA C3PFHS 13C5PHA C6PFDA 13C7PUA C9PFNA d5NPFSA


1 *5 67 75 72 68 72 83 0.9 *5410-15093-7 MSD


Percent Isotope Dilution Recovery (Acceptance Limits)


Corona-prod well 1-MSD-092420


4 *5 82 92 8191 90 100 3 *5410-15093-8 Corona-prod well 2-092420


14 *5 84 94 8297 90 103 11 *5410-15093-9 Corona-dup-092420


42 *5 82 85 7885 85 90 33 *5LCS 410-48278/2-A Lab Control Sample


12 *5 29 *5 30 *5 28 *529 *5 30 *5 33 *5 9 *5LCS 410-49572/2-A Lab Control Sample


45 *5 86 93 8792 88 107 42 *5MB 410-48278/1-A Method Blank


32 *5 80 86 8579 85 92 25 *5MB 410-49572/1-A Method Blank


Surrogate Legend


M242FTS = M2-4:2 FTS


M262FTS = M2-6:2 FTS


M282FTS = M2-8:2 FTS


PFTDA = 13C2 PFTeDA


HFPODA = 13C3 HFPO-DA


C3PFBS = 13C3 PFBS


PFBA = 13C4 PFBA


C4PFHA = 13C4 PFHpA


PFPeA = 13C5 PFPeA


C8PFOA = 13C8 PFOA


C8PFOS = 13C8 PFOS


PFOSA = 13C8 FOSA


d3NMFOS = d3-NMeFOSAA


d5NEFOS = d5-NEtFOSAA


NMFM = d7-N-MeFOSE-M


NEFM = d9-N-EtFOSE-M


d3NMFSA = d3-NMePFOSA


PFDoDA = 13C2-PFDoDA


C3PFHS = 13C3 PFHxS


13C5PHA = 13C5 PFHxA


C6PFDA = 13C6 PFDA


13C7PUA = 13C7 PFUnA


C9PFNA = 13C9 PFNA


d5NPFSA = d5-NEtPFOSA
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 300.0 R2.1 - Anions, Ion Chromatgraphy


Client Sample ID: Method BlankLab Sample ID: MB 410-47920/24
Matrix: Water Prep Type: Total/NA
Analysis Batch: 47920


RL MDL


Nitrogen, Nitrate ND 0.10 0.050 mg/L 09/26/20 01:26 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-47920/23
Matrix: Water Prep Type: Total/NA
Analysis Batch: 47920


Nitrogen, Nitrate 0.750 0.689 mg/L 92 90 - 110


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Client Sample ID: Corona-dup-092420Lab Sample ID: 410-15093-9 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 47920


Nitrogen, Nitrate 6.0 2.50 8.26 mg/L 90 90 - 110


Analyte


MS MS


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits


Client Sample ID: Corona-dup-092420Lab Sample ID: 410-15093-9 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 47920


Nitrogen, Nitrate 6.0 5.95 mg/L 1 15


Analyte


DU DU


DUnitResult Qualifier


Sample


Result


Sample


Qualifier LimitRPD


RPD


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15


Client Sample ID: Method BlankLab Sample ID: MB 410-48278/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48818 Prep Batch: 48278


RL MDL


Perfluoroundecanoic acid ND 2.0 0.50 ng/L 09/28/20 07:26 09/30/20 03:58 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorotridecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorotetradecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluoropentanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluoropentanesulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorooctanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorooctanesulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorooctanesulfonamide


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorooctadecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorononanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorononanesulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorohexanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorohexanesulfonic acid


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorohexadecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluoroheptanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluoroheptanesulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorododecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorodecanoic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorodecanesulfonic acid


ND 2.05.0 ng/L 09/28/20 07:26 09/30/20 03:58 1Perfluorobutanoic acid
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Method BlankLab Sample ID: MB 410-48278/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48818 Prep Batch: 48278


RL MDL


Perfluorobutanesulfonic acid ND 2.0 0.50 ng/L 09/28/20 07:26 09/30/20 03:58 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NMeFOSE


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NMeFOSA


ND 0.602.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NMeFOSAA


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NEtFOSE


ND 1.05.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NEtFOSA


ND 0.503.0 ng/L 09/28/20 07:26 09/30/20 03:58 1NEtFOSAA


ND 0.503.0 ng/L 09/28/20 07:26 09/30/20 03:58 1HFPODA


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 1DONA


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 19Cl-PF3ONS


ND 1.03.0 ng/L 09/28/20 07:26 09/30/20 03:58 18:2 Fluorotelomer sulfonic acid


ND 2.05.0 ng/L 09/28/20 07:26 09/30/20 03:58 16:2 Fluorotelomer sulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 14:2 Fluorotelomer sulfonic acid


ND 0.502.0 ng/L 09/28/20 07:26 09/30/20 03:58 111Cl-PF3OUdS


ND 1.05.0 ng/L 09/28/20 07:26 09/30/20 03:58 110:2 Fluorotelomer sulfonic acid


M2-4:2 FTS 82 50 - 150 09/30/20 03:58 1


MB MB


Isotope Dilution


09/28/20 07:26


Dil FacPrepared AnalyzedQualifier Limits%Recovery


103 09/28/20 07:26 09/30/20 03:58 1M2-6:2 FTS 50 - 150


93 09/28/20 07:26 09/30/20 03:58 1M2-8:2 FTS 50 - 150


80 09/28/20 07:26 09/30/20 03:58 113C2 PFTeDA 50 - 150


87 09/28/20 07:26 09/30/20 03:58 113C3 HFPO-DA 50 - 150


83 09/28/20 07:26 09/30/20 03:58 113C3 PFBS 50 - 150


95 09/28/20 07:26 09/30/20 03:58 113C4 PFBA 50 - 150


91 09/28/20 07:26 09/30/20 03:58 113C4 PFHpA 50 - 150


96 09/28/20 07:26 09/30/20 03:58 113C5 PFPeA 50 - 150


98 09/28/20 07:26 09/30/20 03:58 113C8 PFOA 50 - 150


95 09/28/20 07:26 09/30/20 03:58 113C8 PFOS 50 - 150


73 09/28/20 07:26 09/30/20 03:58 113C8 FOSA 50 - 150


109 09/28/20 07:26 09/30/20 03:58 1d3-NMeFOSAA 50 - 150


85 09/28/20 07:26 09/30/20 03:58 1d5-NEtFOSAA 50 - 150


59 09/28/20 07:26 09/30/20 03:58 1d7-N-MeFOSE-M 50 - 150


56 09/28/20 07:26 09/30/20 03:58 1d9-N-EtFOSE-M 50 - 150


45 *5 09/28/20 07:26 09/30/20 03:58 1d3-NMePFOSA 50 - 150


86 09/28/20 07:26 09/30/20 03:58 113C2-PFDoDA 50 - 150


93 09/28/20 07:26 09/30/20 03:58 113C3 PFHxS 50 - 150


92 09/28/20 07:26 09/30/20 03:58 113C5 PFHxA 50 - 150


87 09/28/20 07:26 09/30/20 03:58 113C6 PFDA 50 - 150


88 09/28/20 07:26 09/30/20 03:58 113C7 PFUnA 50 - 150


107 09/28/20 07:26 09/30/20 03:58 113C9 PFNA 50 - 150


42 *5 09/28/20 07:26 09/30/20 03:58 1d5-NEtPFOSA 50 - 150


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-48278/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48818 Prep Batch: 48278


Perfluoroundecanoic acid 25.6 27.8 ng/L 109 61 - 136


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Perfluorotridecanoic acid 25.6 25.7 ng/L 101 46 - 143
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-48278/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48818 Prep Batch: 48278


Perfluorotetradecanoic acid 25.6 25.0 ng/L 98 65 - 140


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Perfluoropentanoic acid 25.6 23.0 ng/L 90 72 - 138


Perfluoropentanesulfonic acid 24.0 24.9 ng/L 104 71 - 137


Perfluorooctanoic acid 25.6 23.9 ng/L 93 64 - 132


Perfluorooctanesulfonic acid 24.5 21.6 ng/L 88 54 - 129


Perfluorooctanesulfonamide 25.6 24.9 ng/L 97 58 - 130


Perfluorooctadecanoic acid 25.6 15.8 ng/L 62 10 - 122


Perfluorononanoic acid 25.6 25.2 ng/L 98 66 - 139


Perfluorononanesulfonic acid 24.6 24.5 ng/L 100 62 - 139


Perfluorohexanoic acid 25.6 25.6 ng/L 100 67 - 132


Perfluorohexanesulfonic acid 24.2 23.3 ng/L 96 62 - 132


Perfluorohexadecanoic acid 25.6 31.1 ng/L 122 10 - 145


Perfluoroheptanoic acid 25.6 26.3 ng/L 103 64 - 146


Perfluoroheptanesulfonic acid 24.4 23.1 ng/L 95 68 - 132


Perfluorododecanoic acid 25.6 25.7 ng/L 101 62 - 136


Perfluorodecanoic acid 25.6 28.4 ng/L 111 61 - 132


Perfluorodecanesulfonic acid 24.7 22.3 ng/L 91 50 - 137


Perfluorobutanoic acid 25.6 23.9 ng/L 93 61 - 153


Perfluorobutanesulfonic acid 22.6 23.8 ng/L 105 66 - 135


NMeFOSE 25.6 24.4 ng/L 95 52 - 129


NMeFOSA 25.6 24.8 ng/L 97 43 - 143


NMeFOSAA 25.6 32.5 ng/L 127 59 - 144


NEtFOSE 25.6 25.1 ng/L 98 48 - 124


NEtFOSA 25.6 29.6 ng/L 116 51 - 133


NEtFOSAA 25.6 32.6 ng/L 127 53 - 138


HFPODA 25.6 24.7 ng/L 97 52 - 134


DONA 24.1 27.4 ng/L 114 53 - 160


9Cl-PF3ONS 23.9 24.1 ng/L 101 61 - 123


8:2 Fluorotelomer sulfonic acid 24.5 26.7 ng/L 109 52 - 141


6:2 Fluorotelomer sulfonic acid 24.3 24.7 ng/L 102 56 - 135


4:2 Fluorotelomer sulfonic acid 23.9 22.6 ng/L 95 59 - 129


11Cl-PF3OUdS 24.1 25.2 ng/L 104 42 - 125


10:2 Fluorotelomer sulfonic acid 24.7 25.4 ng/L 103 29 - 143


M2-4:2 FTS 50 - 150


Isotope Dilution


78


LCS LCS


Qualifier Limits%Recovery


88M2-6:2 FTS 50 - 150


85M2-8:2 FTS 50 - 150


7613C2 PFTeDA 50 - 150


8013C3 HFPO-DA 50 - 150


7513C3 PFBS 50 - 150


8713C4 PFBA 50 - 150


8413C4 PFHpA 50 - 150


8313C5 PFPeA 50 - 150


8813C8 PFOA 50 - 150


8313C8 PFOS 50 - 150


6913C8 FOSA 50 - 150


99d3-NMeFOSAA 50 - 150


80d5-NEtFOSAA 50 - 150
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-48278/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48818 Prep Batch: 48278


d7-N-MeFOSE-M *5 50 - 150


Isotope Dilution


47


LCS LCS


Qualifier Limits%Recovery


42 *5d9-N-EtFOSE-M 50 - 150


42 *5d3-NMePFOSA 50 - 150


8213C2-PFDoDA 50 - 150


8513C3 PFHxS 50 - 150


8513C5 PFHxA 50 - 150


7813C6 PFDA 50 - 150


8513C7 PFUnA 50 - 150


9013C9 PFNA 50 - 150


33 *5d5-NEtPFOSA 50 - 150


Client Sample ID: Method BlankLab Sample ID: MB 410-49572/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


RL MDL


Perfluoroundecanoic acid ND 2.0 0.50 ng/L 09/30/20 18:45 10/01/20 21:36 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorotridecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorotetradecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluoropentanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluoropentanesulfonic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorooctanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorooctanesulfonic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorooctanesulfonamide


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorooctadecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorononanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorononanesulfonic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorohexanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorohexanesulfonic acid


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorohexadecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluoroheptanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluoroheptanesulfonic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorododecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorodecanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorodecanesulfonic acid


ND 2.05.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorobutanoic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1Perfluorobutanesulfonic acid


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NMeFOSE


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NMeFOSA


ND 0.602.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NMeFOSAA


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NEtFOSE


ND 1.05.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NEtFOSA


ND 0.503.0 ng/L 09/30/20 18:45 10/01/20 21:36 1NEtFOSAA


ND 0.503.0 ng/L 09/30/20 18:45 10/01/20 21:36 1HFPODA


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 1DONA


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 19Cl-PF3ONS


ND 1.03.0 ng/L 09/30/20 18:45 10/01/20 21:36 18:2 Fluorotelomer sulfonic acid


ND 2.05.0 ng/L 09/30/20 18:45 10/01/20 21:36 16:2 Fluorotelomer sulfonic acid


ND 0.502.0 ng/L 09/30/20 18:45 10/01/20 21:36 14:2 Fluorotelomer sulfonic acid
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Method BlankLab Sample ID: MB 410-49572/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


RL MDL


11Cl-PF3OUdS ND 2.0 0.50 ng/L 09/30/20 18:45 10/01/20 21:36 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 1.05.0 ng/L 09/30/20 18:45 10/01/20 21:36 110:2 Fluorotelomer sulfonic acid


M2-4:2 FTS 65 50 - 150 10/01/20 21:36 1


MB MB


Isotope Dilution


09/30/20 18:45


Dil FacPrepared AnalyzedQualifier Limits%Recovery


86 09/30/20 18:45 10/01/20 21:36 1M2-6:2 FTS 50 - 150


95 09/30/20 18:45 10/01/20 21:36 1M2-8:2 FTS 50 - 150


75 09/30/20 18:45 10/01/20 21:36 113C2 PFTeDA 50 - 150


79 09/30/20 18:45 10/01/20 21:36 113C3 HFPO-DA 50 - 150


76 09/30/20 18:45 10/01/20 21:36 113C3 PFBS 50 - 150


88 09/30/20 18:45 10/01/20 21:36 113C4 PFBA 50 - 150


81 09/30/20 18:45 10/01/20 21:36 113C4 PFHpA 50 - 150


89 09/30/20 18:45 10/01/20 21:36 113C5 PFPeA 50 - 150


89 09/30/20 18:45 10/01/20 21:36 113C8 PFOA 50 - 150


86 09/30/20 18:45 10/01/20 21:36 113C8 PFOS 50 - 150


71 09/30/20 18:45 10/01/20 21:36 113C8 FOSA 50 - 150


104 09/30/20 18:45 10/01/20 21:36 1d3-NMeFOSAA 50 - 150


92 09/30/20 18:45 10/01/20 21:36 1d5-NEtFOSAA 50 - 150


44 *5 09/30/20 18:45 10/01/20 21:36 1d7-N-MeFOSE-M 50 - 150


37 *5 09/30/20 18:45 10/01/20 21:36 1d9-N-EtFOSE-M 50 - 150


32 *5 09/30/20 18:45 10/01/20 21:36 1d3-NMePFOSA 50 - 150


80 09/30/20 18:45 10/01/20 21:36 113C2-PFDoDA 50 - 150


86 09/30/20 18:45 10/01/20 21:36 113C3 PFHxS 50 - 150


79 09/30/20 18:45 10/01/20 21:36 113C5 PFHxA 50 - 150


85 09/30/20 18:45 10/01/20 21:36 113C6 PFDA 50 - 150


85 09/30/20 18:45 10/01/20 21:36 113C7 PFUnA 50 - 150


92 09/30/20 18:45 10/01/20 21:36 113C9 PFNA 50 - 150


25 *5 09/30/20 18:45 10/01/20 21:36 1d5-NEtPFOSA 50 - 150


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-49572/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


Perfluoroundecanoic acid 25.6 29.8 I ng/L 116 61 - 136


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Perfluorotridecanoic acid 25.6 28.1 ng/L 110 46 - 143


Perfluorotetradecanoic acid 25.6 26.4 ng/L 103 65 - 140


Perfluoropentanoic acid 25.6 26.4 ng/L 103 72 - 138


Perfluoropentanesulfonic acid 24.0 26.8 ng/L 112 71 - 137


Perfluorooctanoic acid 25.6 24.5 ng/L 96 64 - 132


Perfluorooctanesulfonic acid 24.5 23.0 ng/L 94 54 - 129


Perfluorooctanesulfonamide 25.6 26.7 ng/L 104 58 - 130


Perfluorooctadecanoic acid 25.6 26.7 ng/L 104 10 - 122


Perfluorononanoic acid 25.6 26.8 ng/L 105 66 - 139


Perfluorononanesulfonic acid 24.6 25.3 ng/L 103 62 - 139


Perfluorohexanoic acid 25.6 26.4 ng/L 103 67 - 132


Perfluorohexanesulfonic acid 24.2 25.1 ng/L 104 62 - 132


Perfluorohexadecanoic acid 25.6 39.2 * ng/L 153 10 - 145


Perfluoroheptanoic acid 25.6 30.0 ng/L 117 64 - 146
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-49572/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


Perfluoroheptanesulfonic acid 24.4 25.4 ng/L 104 68 - 132


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Perfluorododecanoic acid 25.6 26.8 ng/L 105 62 - 136


Perfluorodecanoic acid 25.6 26.7 ng/L 104 61 - 132


Perfluorodecanesulfonic acid 24.7 25.7 ng/L 104 50 - 137


Perfluorobutanoic acid 25.6 25.1 ng/L 98 61 - 153


Perfluorobutanesulfonic acid 22.6 23.8 ng/L 105 66 - 135


NMeFOSE 25.6 25.8 ng/L 101 52 - 129


NMeFOSA 25.6 29.4 ng/L 115 43 - 143


NMeFOSAA 25.6 33.3 ng/L 130 59 - 144


NEtFOSE 25.6 26.2 ng/L 102 48 - 124


NEtFOSA 25.6 29.7 ng/L 116 51 - 133


NEtFOSAA 25.6 32.0 ng/L 125 53 - 138


HFPODA 25.6 24.0 ng/L 94 52 - 134


DONA 24.1 30.3 ng/L 126 53 - 160


9Cl-PF3ONS 23.9 25.6 ng/L 107 61 - 123


8:2 Fluorotelomer sulfonic acid 24.5 29.4 ng/L 120 52 - 141


6:2 Fluorotelomer sulfonic acid 24.3 26.3 ng/L 109 56 - 135


4:2 Fluorotelomer sulfonic acid 23.9 24.9 ng/L 104 59 - 129


11Cl-PF3OUdS 24.1 25.4 ng/L 106 42 - 125


10:2 Fluorotelomer sulfonic acid 24.7 25.0 ng/L 101 29 - 143


M2-4:2 FTS *5 50 - 150


Isotope Dilution


23


LCS LCS


Qualifier Limits%Recovery


30 *5M2-6:2 FTS 50 - 150


30 *5M2-8:2 FTS 50 - 150


27 *513C2 PFTeDA 50 - 150


28 *513C3 HFPO-DA 50 - 150


27 *513C3 PFBS 50 - 150


31 *513C4 PFBA 50 - 150


27 *513C4 PFHpA 50 - 150


28 *513C5 PFPeA 50 - 150


31 *513C8 PFOA 50 - 150


29 *513C8 PFOS 50 - 150


26 *513C8 FOSA 50 - 150


33 *5d3-NMeFOSAA 50 - 150


34 *5d5-NEtFOSAA 50 - 150


16 *5d7-N-MeFOSE-M 50 - 150


13 *5d9-N-EtFOSE-M 50 - 150


12 *5d3-NMePFOSA 50 - 150


29 *513C2-PFDoDA 50 - 150


30 *513C3 PFHxS 50 - 150


29 *513C5 PFHxA 50 - 150


28 *513C6 PFDA 50 - 150


30 *513C7 PFUnA 50 - 150


33 *513C9 PFNA 50 - 150


9 *5d5-NEtPFOSA 50 - 150
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Corona-prod well 1-MS-092420Lab Sample ID: 410-15093-7 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


Perfluoroundecanoic acid ND 22.1 25.6 ng/L 116 61 - 136


Analyte


MS MS


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits


Perfluorotridecanoic acid ND 22.1 23.0 ng/L 104 46 - 143


Perfluorotetradecanoic acid ND 22.1 22.9 ng/L 103 65 - 140


Perfluoropentanoic acid 20 22.1 42.5 ng/L 101 72 - 138


Perfluoropentanesulfonic acid 2.7 J 20.8 24.7 ng/L 106 71 - 137


Perfluorooctanoic acid 25 22.1 45.6 ng/L 92 64 - 132


Perfluorooctanesulfonic acid 15 21.1 33.9 ng/L 91 54 - 129


Perfluorooctanesulfonamide ND 22.1 23.7 ng/L 107 58 - 130


Perfluorooctadecanoic acid ND F2 F1 22.1 34.3 F1 ng/L 155 10 - 122


Perfluorononanoic acid 2.8 22.1 27.4 ng/L 111 66 - 139


Perfluorononanesulfonic acid ND 21.2 21.9 ng/L 103 62 - 139


Perfluorohexanoic acid 19 22.1 42.1 ng/L 106 67 - 132


Perfluorohexanesulfonic acid 9.1 20.9 31.7 ng/L 108 62 - 132


Perfluorohexadecanoic acid ND F2 * 22.1 27.1 ng/L 122 10 - 145


Perfluoroheptanoic acid 7.9 22.1 32.5 ng/L 111 64 - 146


Perfluoroheptanesulfonic acid ND 21.0 22.0 ng/L 105 68 - 132


Perfluorododecanoic acid ND 22.1 24.1 ng/L 109 62 - 136


Perfluorodecanoic acid ND F2 22.1 23.6 ng/L 107 61 - 132


Perfluorodecanesulfonic acid ND F2 21.3 20.1 ng/L 95 50 - 137


Perfluorobutanoic acid 17 22.1 37.6 ng/L 92 61 - 153


Perfluorobutanesulfonic acid 29 19.6 48.3 ng/L 97 66 - 135


NMeFOSE ND 22.1 20.5 ng/L 93 52 - 129


NMeFOSA ND F2 F1 22.1 24.7 ng/L 112 43 - 143


NMeFOSAA ND 22.1 27.8 ng/L 126 59 - 144


NEtFOSE ND F2 22.1 17.9 ng/L 81 48 - 124


NEtFOSA ND F1 22.1 30.2 F1 ng/L 136 51 - 133


NEtFOSAA ND 22.1 27.9 ng/L 126 53 - 138


HFPODA ND 22.1 22.0 ng/L 99 52 - 134


DONA ND 20.8 25.2 ng/L 121 53 - 160


9Cl-PF3ONS ND 20.6 22.2 ng/L 108 61 - 123


8:2 Fluorotelomer sulfonic acid ND 21.2 21.7 ng/L 103 52 - 141


6:2 Fluorotelomer sulfonic acid ND 21.0 22.3 ng/L 106 56 - 135


4:2 Fluorotelomer sulfonic acid ND 20.7 22.1 ng/L 107 59 - 129


11Cl-PF3OUdS ND 20.8 19.6 ng/L 94 42 - 125


10:2 Fluorotelomer sulfonic acid ND 21.3 18.7 ng/L 88 29 - 143


M2-4:2 FTS 50 - 150


Isotope Dilution


71


MS MS


Qualifier Limits%Recovery


87M2-6:2 FTS 50 - 150


91M2-8:2 FTS 50 - 150


6313C2 PFTeDA 50 - 150


7713C3 HFPO-DA 50 - 150


8713C3 PFBS 50 - 150


8213C4 PFBA 50 - 150


7813C4 PFHpA 50 - 150


8713C5 PFPeA 50 - 150


8613C8 PFOA 50 - 150


8613C8 PFOS 50 - 150
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Corona-prod well 1-MS-092420Lab Sample ID: 410-15093-7 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


13C8 FOSA *5 50 - 150


Isotope Dilution


43


MS MS


Qualifier Limits%Recovery


107d3-NMeFOSAA 50 - 150


82d5-NEtFOSAA 50 - 150


6 *5d7-N-MeFOSE-M 50 - 150


5 *5d9-N-EtFOSE-M 50 - 150


0.8 *5d3-NMePFOSA 50 - 150


7313C2-PFDoDA 50 - 150


8413C3 PFHxS 50 - 150


8113C5 PFHxA 50 - 150


8113C6 PFDA 50 - 150


8013C7 PFUnA 50 - 150


8713C9 PFNA 50 - 150


0.4 *5d5-NEtPFOSA 50 - 150


Client Sample ID: Corona-prod well 1-MSD-092420Lab Sample ID: 410-15093-7 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


Perfluoroundecanoic acid ND 28.0 31.8 ng/L 114 61 - 136 22 30


Analyte


MSD MSD


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits LimitRPD


RPD


Perfluorotridecanoic acid ND 28.0 29.0 ng/L 104 46 - 143 23 30


Perfluorotetradecanoic acid ND 28.0 28.5 ng/L 102 65 - 140 22 30


Perfluoropentanoic acid 20 28.0 47.8 ng/L 98 72 - 138 12 30


Perfluoropentanesulfonic acid 2.7 J 26.2 31.7 ng/L 111 71 - 137 25 30


Perfluorooctanoic acid 25 28.0 51.4 ng/L 94 64 - 132 12 30


Perfluorooctanesulfonic acid 15 26.7 39.5 ng/L 93 54 - 129 15 30


Perfluorooctanesulfonamide ND 28.0 29.8 ng/L 107 58 - 130 23 30


Perfluorooctadecanoic acid ND F2 F1 28.0 16.4 F2 ng/L 58 10 - 122 71 30


Perfluorononanoic acid 2.8 28.0 31.5 ng/L 103 66 - 139 14 30


Perfluorononanesulfonic acid ND 26.8 28.3 ng/L 105 62 - 139 25 30


Perfluorohexanoic acid 19 28.0 49.4 ng/L 109 67 - 132 16 30


Perfluorohexanesulfonic acid 9.1 26.4 35.8 ng/L 101 62 - 132 12 30


Perfluorohexadecanoic acid ND F2 * 28.0 37.2 F2 ng/L 133 10 - 145 31 30


Perfluoroheptanoic acid 7.9 28.0 39.5 ng/L 113 64 - 146 19 30


Perfluoroheptanesulfonic acid ND 26.6 28.8 ng/L 108 68 - 132 27 30


Perfluorododecanoic acid ND 28.0 29.9 ng/L 107 62 - 136 21 30


Perfluorodecanoic acid ND F2 28.0 32.5 F2 ng/L 116 61 - 132 32 30


Perfluorodecanesulfonic acid ND F2 26.9 27.8 F2 ng/L 103 50 - 137 32 30


Perfluorobutanoic acid 17 28.0 43.8 ng/L 95 61 - 153 15 30


Perfluorobutanesulfonic acid 29 24.7 56.2 ng/L 108 66 - 135 15 30


NMeFOSE ND 28.0 25.3 ng/L 90 52 - 129 21 30


NMeFOSA ND F2 F1 28.0 41.6 F1 F2 ng/L 149 43 - 143 51 30


NMeFOSAA ND 28.0 37.7 ng/L 135 59 - 144 30 30


NEtFOSE ND F2 28.0 28.1 F2 ng/L 101 48 - 124 44 30


NEtFOSA ND F1 28.0 22.9 ng/L 82 51 - 133 27 30


NEtFOSAA ND 28.0 33.5 ng/L 120 53 - 138 18 30


HFPODA ND 28.0 27.4 ng/L 98 52 - 134 22 30


DONA ND 26.3 32.6 ng/L 124 53 - 160 26 30


9Cl-PF3ONS ND 26.1 28.1 ng/L 108 61 - 123 24 30
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Corona-prod well 1-MSD-092420Lab Sample ID: 410-15093-7 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49572


8:2 Fluorotelomer sulfonic acid ND 26.8 25.5 ng/L 95 52 - 141 16 30


Analyte


MSD MSD


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits LimitRPD


RPD


6:2 Fluorotelomer sulfonic acid ND 26.5 28.8 ng/L 109 56 - 135 26 30


4:2 Fluorotelomer sulfonic acid ND 26.1 27.7 ng/L 106 59 - 129 23 30


11Cl-PF3OUdS ND 26.3 26.6 ng/L 101 42 - 125 30 30


10:2 Fluorotelomer sulfonic acid ND 27.0 24.8 ng/L 92 29 - 143 28 30


M2-4:2 FTS 50 - 150


Isotope Dilution


62


MSD MSD


Qualifier Limits%Recovery


78M2-6:2 FTS 50 - 150


79M2-8:2 FTS 50 - 150


5913C2 PFTeDA 50 - 150


6913C3 HFPO-DA 50 - 150


7113C3 PFBS 50 - 150


7413C4 PFBA 50 - 150


7013C4 PFHpA 50 - 150


7613C5 PFPeA 50 - 150


7713C8 PFOA 50 - 150


7513C8 PFOS 50 - 150


5413C8 FOSA 50 - 150


95d3-NMeFOSAA 50 - 150


78d5-NEtFOSAA 50 - 150


17 *5d7-N-MeFOSE-M 50 - 150


11 *5d9-N-EtFOSE-M 50 - 150


1 *5d3-NMePFOSA 50 - 150


6713C2-PFDoDA 50 - 150


7513C3 PFHxS 50 - 150


7213C5 PFHxA 50 - 150


6813C6 PFDA 50 - 150


7213C7 PFUnA 50 - 150


8313C9 PFNA 50 - 150


0.9 *5d5-NEtPFOSA 50 - 150


Client Sample ID: Method BlankLab Sample ID: MB 410-49717/1-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49717


RL MDL


Perfluoroundecanoic acid ND 0.60 0.20 ng/g 10/01/20 07:11 10/02/20 00:28 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorotridecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorotetradecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluoropentanoic acid


ND 0.203.0 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluoropentanesulfonic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorooctanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorooctanesulfonic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorooctanesulfonamide


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorooctadecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorononanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorononanesulfonic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorohexanoic acid
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Method BlankLab Sample ID: MB 410-49717/1-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49717


RL MDL


Perfluorohexanesulfonic acid ND 0.60 0.20 ng/g 10/01/20 07:11 10/02/20 00:28 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorohexadecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluoroheptanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluoroheptanesulfonic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorododecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorodecanoic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorodecanesulfonic acid


ND 0.602.0 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorobutanoic acid


ND 0.402.0 ng/g 10/01/20 07:11 10/02/20 00:28 1Perfluorobutanesulfonic acid


ND 0.502.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NMeFOSE


ND 0.502.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NMeFOSA


ND 0.202.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NMeFOSAA


ND 0.502.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NEtFOSE


ND 0.502.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NEtFOSA


ND 0.202.0 ng/g 10/01/20 07:11 10/02/20 00:28 1NEtFOSAA


ND 0.403.0 ng/g 10/01/20 07:11 10/02/20 00:28 1HFPODA


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 1DONA


ND 0.202.0 ng/g 10/01/20 07:11 10/02/20 00:28 19Cl-PF3ONS


ND 0.603.0 ng/g 10/01/20 07:11 10/02/20 00:28 18:2 Fluorotelomer sulfonic acid


ND 0.602.0 ng/g 10/01/20 07:11 10/02/20 00:28 16:2 Fluorotelomer sulfonic acid


ND 0.602.0 ng/g 10/01/20 07:11 10/02/20 00:28 14:2 Fluorotelomer sulfonic acid


ND 0.200.60 ng/g 10/01/20 07:11 10/02/20 00:28 111Cl-PF3OUdS


ND 0.602.0 ng/g 10/01/20 07:11 10/02/20 00:28 110:2 Fluorotelomer sulfonic acid


M2-4:2 FTS 66 50 - 150 10/02/20 00:28 1


MB MB


Isotope Dilution


10/01/20 07:11


Dil FacPrepared AnalyzedQualifier Limits%Recovery


91 10/01/20 07:11 10/02/20 00:28 1M2-6:2 FTS 50 - 150


90 10/01/20 07:11 10/02/20 00:28 1M2-8:2 FTS 50 - 150


72 10/01/20 07:11 10/02/20 00:28 113C2 PFTeDA 50 - 150


82 10/01/20 07:11 10/02/20 00:28 113C3 HFPO-DA 50 - 150


76 10/01/20 07:11 10/02/20 00:28 113C3 PFBS 50 - 150


86 10/01/20 07:11 10/02/20 00:28 113C4 PFBA 50 - 150


85 10/01/20 07:11 10/02/20 00:28 113C4 PFHpA 50 - 150


86 10/01/20 07:11 10/02/20 00:28 113C5 PFPeA 50 - 150


89 10/01/20 07:11 10/02/20 00:28 113C8 PFOA 50 - 150


83 10/01/20 07:11 10/02/20 00:28 113C8 PFOS 50 - 150


81 10/01/20 07:11 10/02/20 00:28 113C8 FOSA 50 - 150


99 10/01/20 07:11 10/02/20 00:28 1d3-NMeFOSAA 50 - 150


87 10/01/20 07:11 10/02/20 00:28 1d5-NEtFOSAA 50 - 150


73 10/01/20 07:11 10/02/20 00:28 1d7-N-MeFOSE-M 50 - 150


69 10/01/20 07:11 10/02/20 00:28 1d9-N-EtFOSE-M 50 - 150


68 10/01/20 07:11 10/02/20 00:28 1d3-NMePFOSA 50 - 150


80 10/01/20 07:11 10/02/20 00:28 113C2-PFDoDA 50 - 150


90 10/01/20 07:11 10/02/20 00:28 113C3 PFHxS 50 - 150


84 10/01/20 07:11 10/02/20 00:28 113C5 PFHxA 50 - 150


82 10/01/20 07:11 10/02/20 00:28 113C6 PFDA 50 - 150


84 10/01/20 07:11 10/02/20 00:28 113C7 PFUnA 50 - 150


90 10/01/20 07:11 10/02/20 00:28 113C9 PFNA 50 - 150


64 10/01/20 07:11 10/02/20 00:28 1d5-NEtPFOSA 50 - 150


Eurofins Lancaster Laboratories Env, LLC


Page 35 of 52 10/15/2020


1


2


3


4


5


6


7


8


9


10


11


12


13


14


15







QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-49717/2-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49717


Perfluoroundecanoic acid 25.0 25.8 ng/g 103 56 - 144


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Perfluorotridecanoic acid 25.0 22.9 ng/g 92 60 - 151


Perfluorotetradecanoic acid 25.0 22.0 ng/g 88 61 - 149


Perfluoropentanoic acid 25.0 19.8 ng/g 79 65 - 144


Perfluoropentanesulfonic acid 23.5 21.8 ng/g 93 63 - 149


Perfluorooctanoic acid 25.0 21.2 ng/g 85 59 - 136


Perfluorooctanesulfonic acid 23.9 18.9 ng/g 79 54 - 131


Perfluorooctanesulfonamide 25.0 23.4 ng/g 93 44 - 146


Perfluorooctadecanoic acid 25.0 32.0 ng/g 128 19 - 139


Perfluorononanoic acid 25.0 23.6 ng/g 94 62 - 146


Perfluorononanesulfonic acid 24.0 21.0 ng/g 88 65 - 142


Perfluorohexanoic acid 25.0 24.3 ng/g 97 57 - 144


Perfluorohexanesulfonic acid 23.6 20.9 ng/g 88 57 - 138


Perfluorohexadecanoic acid 25.0 34.8 ng/g 139 49 - 148


Perfluoroheptanoic acid 25.0 24.5 ng/g 98 58 - 159


Perfluoroheptanesulfonic acid 23.8 21.1 ng/g 89 70 - 132


Perfluorododecanoic acid 25.0 24.1 ng/g 96 56 - 146


Perfluorodecanoic acid 25.0 22.1 ng/g 89 59 - 138


Perfluorodecanesulfonic acid 24.1 21.6 ng/g 90 60 - 143


Perfluorobutanoic acid 25.0 21.5 ng/g 86 46 - 196


Perfluorobutanesulfonic acid 22.1 21.2 ng/g 96 63 - 138


NMeFOSE 25.0 21.8 ng/g 87 43 - 143


NMeFOSA 25.0 23.4 ng/g 94 49 - 126


NMeFOSAA 25.0 29.6 ng/g 118 47 - 159


NEtFOSE 25.0 22.6 ng/g 91 40 - 136


NEtFOSA 25.0 23.5 ng/g 94 46 - 138


NEtFOSAA 25.0 28.1 ng/g 112 45 - 150


HFPODA 25.0 21.5 ng/g 86 51 - 129


DONA 23.6 25.2 ng/g 107 55 - 149


9Cl-PF3ONS 23.3 21.8 ng/g 94 64 - 118


8:2 Fluorotelomer sulfonic acid 24.0 24.1 ng/g 101 45 - 153


6:2 Fluorotelomer sulfonic acid 23.7 22.4 ng/g 94 51 - 141


4:2 Fluorotelomer sulfonic acid 23.4 21.9 ng/g 94 50 - 138


11Cl-PF3OUdS 23.6 22.5 ng/g 96 58 - 121


10:2 Fluorotelomer sulfonic acid 24.1 21.2 ng/g 88 32 - 160


M2-4:2 FTS 50 - 150


Isotope Dilution


62


LCS LCS


Qualifier Limits%Recovery


80M2-6:2 FTS 50 - 150


84M2-8:2 FTS 50 - 150


7813C2 PFTeDA 50 - 150


8313C3 HFPO-DA 50 - 150


7813C3 PFBS 50 - 150


8713C4 PFBA 50 - 150


8013C4 PFHpA 50 - 150


8813C5 PFPeA 50 - 150


8813C8 PFOA 50 - 150


8713C8 PFOS 50 - 150
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: EPA 537 (Mod) - EPA 537 mod QSM 5.1, Table B-15 (Continued)


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-49717/2-B
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 49894 Prep Batch: 49717


13C8 FOSA 50 - 150


Isotope Dilution


81


LCS LCS


Qualifier Limits%Recovery


102d3-NMeFOSAA 50 - 150


97d5-NEtFOSAA 50 - 150


74d7-N-MeFOSE-M 50 - 150


70d9-N-EtFOSE-M 50 - 150


67d3-NMePFOSA 50 - 150


8213C2-PFDoDA 50 - 150


8613C3 PFHxS 50 - 150


8113C5 PFHxA 50 - 150


8613C6 PFDA 50 - 150


8813C7 PFUnA 50 - 150


8913C9 PFNA 50 - 150


65d5-NEtPFOSA 50 - 150


Method: 6010B - Metals (ICP)


Client Sample ID: Method BlankLab Sample ID: MB 480-551789/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 552042 Prep Batch: 551789


RL MDL


Calcium ND 0.50 0.10 mg/L 09/30/20 09:40 09/30/20 23:29 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.0430.20 mg/L 09/30/20 09:40 09/30/20 23:29 1Magnesium


ND 0.100.50 mg/L 09/30/20 09:40 09/30/20 23:29 1Potassium


ND 0.321.0 mg/L 09/30/20 09:40 09/30/20 23:29 1Sodium


Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-551789/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 552042 Prep Batch: 551789


Calcium 10.0 10.4 mg/L 104 80 - 120


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Magnesium 10.0 9.75 mg/L 98 80 - 120


Potassium 10.0 9.54 mg/L 95 80 - 120


Sodium 10.0 10.0 mg/L 100 80 - 120


Method: 2320B-2011 - Alkalinity, Total


Client Sample ID: Method BlankLab Sample ID: MB 410-48470/30
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48470


RL RL


Carbonate Alkalinity as CaCO3 ND 8.0 8.0 mg/L 09/25/20 20:43 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 8.08.0 mg/L 09/25/20 20:43 1Bicarbonate Alkalinity as CaCO3


ND 8.08.0 mg/L 09/25/20 20:43 1Total Alkalinity as CaCO3 to pH 4.5


ND 8.08.0 mg/L 09/25/20 20:43 1Phenolphthalein Alkalinity as CaCO3 to 


pH 8.3
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: 2320B-2011 - Alkalinity, Total (Continued)


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-48470/31
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48470


Total Alkalinity as CaCO3 to pH 


4.5


189 169 mg/L 90 82 - 106


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Client Sample ID: Corona-prod well 2-092420Lab Sample ID: 410-15093-8 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48470


Total Alkalinity as CaCO3 to pH 


4.5


260 F1 189 387 F1 mg/L 69 82 - 106


Analyte


MS MS


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits


Client Sample ID: Corona-prod well 1-092420Lab Sample ID: 410-15093-7 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48470


Carbonate Alkalinity as CaCO3 ND ND mg/L NC 5


Analyte


DU DU


DUnitResult Qualifier


Sample


Result


Sample


Qualifier LimitRPD


RPD


Bicarbonate Alkalinity as CaCO3 270 262 mg/L 5 5


Total Alkalinity as CaCO3 to pH 


4.5


270 262 mg/L 5 5


Phenolphthalein Alkalinity as 


CaCO3 to pH 8.3


ND ND mg/L NC 5


Client Sample ID: Corona-prod well 2-092420Lab Sample ID: 410-15093-8 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48470


Carbonate Alkalinity as CaCO3 ND ND mg/L NC 5


Analyte


DU DU


DUnitResult Qualifier


Sample


Result


Sample


Qualifier LimitRPD


RPD


Bicarbonate Alkalinity as CaCO3 260 260 mg/L 1 5


Total Alkalinity as CaCO3 to pH 


4.5


260 F1 260 mg/L 1 5


Phenolphthalein Alkalinity as 


CaCO3 to pH 8.3


ND ND mg/L NC 5


Method: 2540C-2011 - Solids, Total Dissolved (TDS)


Client Sample ID: Method BlankLab Sample ID: MB 410-48896/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48896


RL MDL


Total Dissolved Solids 18.0 J 30 10 mg/L 09/29/20 12:04 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


Client Sample ID: Lab Control SampleLab Sample ID: LCS 410-48896/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48896


Total Dissolved Solids 200 209 mg/L 104 72 - 127


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits
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QC Sample Results
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method: 2540C-2011 - Solids, Total Dissolved (TDS) (Continued)


Client Sample ID: Corona-prod well 1-092420Lab Sample ID: 410-15093-7 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48896


Total Dissolved Solids 940 B 800 1760 mg/L 103 72 - 127


Analyte


MS MS


DUnitResult Qualifier %Rec


Spike


Added


Sample


Result


Sample


Qualifier


%Rec.


Limits


Client Sample ID: Corona-prod well 1-092420Lab Sample ID: 410-15093-7 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48896


Total Dissolved Solids 940 B 976 mg/L 4 5


Analyte


DU DU


DUnitResult Qualifier


Sample


Result


Sample


Qualifier LimitRPD


RPD


Client Sample ID: Corona-prod well 2-092420Lab Sample ID: 410-15093-8 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 48896


Total Dissolved Solids 980 B 996 mg/L 2 5


Analyte


DU DU


DUnitResult Qualifier


Sample


Result


Sample


Qualifier LimitRPD


RPD


Method: 300.0 - Anions, Ion Chromatography


Client Sample ID: Method BlankLab Sample ID: MB 480-552263/29
Matrix: Water Prep Type: Total/NA
Analysis Batch: 552263


RL MDL


Sulfate ND 2.0 0.35 mg/L 10/02/20 23:42 1


MB MB


Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier


ND 0.280.50 mg/L 10/02/20 23:42 1Chloride


Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-552263/28
Matrix: Water Prep Type: Total/NA
Analysis Batch: 552263


Sulfate 50.0 47.3 mg/L 95 90 - 110


Analyte


LCS LCS


DUnitResult Qualifier %Rec


Spike


Added


%Rec.


Limits


Chloride 50.0 48.7 mg/L 97 90 - 110
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QC Association Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


HPLC/IC


Analysis Batch: 47920


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water EPA 300.0 R2.1410-15093-7 Corona-prod well 1-092420 Total/NA


Water EPA 300.0 R2.1410-15093-8 Corona-prod well 2-092420 Total/NA


Water EPA 300.0 R2.1410-15093-9 Corona-dup-092420 Total/NA


Water EPA 300.0 R2.1MB 410-47920/24 Method Blank Total/NA


Water EPA 300.0 R2.1LCS 410-47920/23 Lab Control Sample Total/NA


Water EPA 300.0 R2.1410-15093-9 MS Corona-dup-092420 Total/NA


Water EPA 300.0 R2.1410-15093-9 DU Corona-dup-092420 Total/NA


LCMS


Prep Batch: 48278


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 537 IDA410-15093-3 Corona-EB-092420 Total/NA


Water 537 IDA410-15093-4 Corona-FB-092420 Total/NA


Water 537 IDA410-15093-5 - RE Corona-downstream water-092420 Total/NA


Water 537 IDA410-15093-6 Corona-south pond-water-092420 Total/NA


Water 537 IDA410-15093-8 Corona-prod well 2-092420 Total/NA


Water 537 IDA410-15093-9 Corona-dup-092420 Total/NA


Water 537 IDAMB 410-48278/1-A Method Blank Total/NA


Water 537 IDALCS 410-48278/2-A Lab Control Sample Total/NA


Analysis Batch: 48818


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water EPA 537 (Mod) 48278410-15093-3 Corona-EB-092420 Total/NA


Water EPA 537 (Mod) 48278410-15093-4 Corona-FB-092420 Total/NA


Water EPA 537 (Mod) 48278410-15093-5 - RE Corona-downstream water-092420 Total/NA


Water EPA 537 (Mod) 48278410-15093-6 Corona-south pond-water-092420 Total/NA


Water EPA 537 (Mod) 48278410-15093-8 Corona-prod well 2-092420 Total/NA


Water EPA 537 (Mod) 48278410-15093-9 Corona-dup-092420 Total/NA


Water EPA 537 (Mod) 48278MB 410-48278/1-A Method Blank Total/NA


Water EPA 537 (Mod) 48278LCS 410-48278/2-A Lab Control Sample Total/NA


Prep Batch: 49572


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 537 IDA410-15093-3 - RE Corona-EB-092420 Total/NA


Water 537 IDA410-15093-4 - RE Corona-FB-092420 Total/NA


Water 537 IDA410-15093-5 Corona-downstream water-092420 Total/NA


Water 537 IDA410-15093-5 - DL Corona-downstream water-092420 Total/NA


Water 537 IDA410-15093-6 - RE Corona-south pond-water-092420 Total/NA


Water 537 IDA410-15093-7 Corona-prod well 1-092420 Total/NA


Water 537 IDA410-15093-8 - RE Corona-prod well 2-092420 Total/NA


Water 537 IDA410-15093-9 - RE Corona-dup-092420 Total/NA


Water 537 IDAMB 410-49572/1-A Method Blank Total/NA


Water 537 IDALCS 410-49572/2-A Lab Control Sample Total/NA


Water 537 IDA410-15093-7 MS Corona-prod well 1-MS-092420 Total/NA


Water 537 IDA410-15093-7 MSD Corona-prod well 1-MSD-092420 Total/NA


Prep Batch: 49717


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Solid 537 (mod)410-15093-1 Corona-upstream-sed-092420 Total/NA


Solid 537 (mod)410-15093-2 Corona-south pond-sed-092420 Total/NA
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QC Association Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


LCMS (Continued)


Prep Batch: 49717 (Continued)


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Solid 537 (mod)MB 410-49717/1-B Method Blank Total/NA


Solid 537 (mod)LCS 410-49717/2-B Lab Control Sample Total/NA


Cleanup Batch: 49834


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Solid Extract Aliquot 49717410-15093-1 Corona-upstream-sed-092420 Total/NA


Solid Extract Aliquot 49717410-15093-2 Corona-south pond-sed-092420 Total/NA


Solid Extract Aliquot 49717MB 410-49717/1-B Method Blank Total/NA


Solid Extract Aliquot 49717LCS 410-49717/2-B Lab Control Sample Total/NA


Analysis Batch: 49894


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Solid EPA 537 (Mod) 49834410-15093-1 Corona-upstream-sed-092420 Total/NA


Solid EPA 537 (Mod) 49834410-15093-2 Corona-south pond-sed-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-3 - RE Corona-EB-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-4 - RE Corona-FB-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-5 Corona-downstream water-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-6 - RE Corona-south pond-water-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-7 Corona-prod well 1-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-8 - RE Corona-prod well 2-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-9 - RE Corona-dup-092420 Total/NA


Water EPA 537 (Mod) 49572MB 410-49572/1-A Method Blank Total/NA


Solid EPA 537 (Mod) 49834MB 410-49717/1-B Method Blank Total/NA


Water EPA 537 (Mod) 49572LCS 410-49572/2-A Lab Control Sample Total/NA


Solid EPA 537 (Mod) 49834LCS 410-49717/2-B Lab Control Sample Total/NA


Water EPA 537 (Mod) 49572410-15093-7 MS Corona-prod well 1-MS-092420 Total/NA


Water EPA 537 (Mod) 49572410-15093-7 MSD Corona-prod well 1-MSD-092420 Total/NA


Analysis Batch: 50226


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water EPA 537 (Mod) 49572410-15093-5 - DL Corona-downstream water-092420 Total/NA


Metals


Prep Batch: 551789


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 3010A410-15093-7 Corona-prod well 1-092420 Total/NA


Water 3010A410-15093-8 Corona-prod well 2-092420 Total/NA


Water 3010AMB 480-551789/1-A Method Blank Total/NA


Water 3010ALCS 480-551789/2-A Lab Control Sample Total/NA


Analysis Batch: 552042


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 6010B 551789410-15093-7 Corona-prod well 1-092420 Total/NA


Water 6010B 551789410-15093-8 Corona-prod well 2-092420 Total/NA


Water 6010B 551789MB 480-551789/1-A Method Blank Total/NA


Water 6010B 551789LCS 480-551789/2-A Lab Control Sample Total/NA
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QC Association Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


General Chemistry


Analysis Batch: 47924


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Solid Moisture410-15093-1 Corona-upstream-sed-092420 Total/NA


Solid Moisture410-15093-2 Corona-south pond-sed-092420 Total/NA


Analysis Batch: 48470


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 2320B-2011410-15093-7 Corona-prod well 1-092420 Total/NA


Water 2320B-2011410-15093-8 Corona-prod well 2-092420 Total/NA


Water 2320B-2011410-15093-9 Corona-dup-092420 Total/NA


Water 2320B-2011MB 410-48470/30 Method Blank Total/NA


Water 2320B-2011LCS 410-48470/31 Lab Control Sample Total/NA


Water 2320B-2011410-15093-8 MS Corona-prod well 2-092420 Total/NA


Water 2320B-2011410-15093-7 DU Corona-prod well 1-092420 Total/NA


Water 2320B-2011410-15093-8 DU Corona-prod well 2-092420 Total/NA


Analysis Batch: 48896


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 2540C-2011410-15093-7 Corona-prod well 1-092420 Total/NA


Water 2540C-2011410-15093-8 Corona-prod well 2-092420 Total/NA


Water 2540C-2011410-15093-9 Corona-dup-092420 Total/NA


Water 2540C-2011MB 410-48896/1 Method Blank Total/NA


Water 2540C-2011LCS 410-48896/2 Lab Control Sample Total/NA


Water 2540C-2011410-15093-7 MS Corona-prod well 1-092420 Total/NA


Water 2540C-2011410-15093-7 DU Corona-prod well 1-092420 Total/NA


Water 2540C-2011410-15093-8 DU Corona-prod well 2-092420 Total/NA


Analysis Batch: 552263


Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch


Water 300.0410-15093-7 Corona-prod well 1-092420 Total/NA


Water 300.0410-15093-8 Corona-prod well 2-092420 Total/NA


Water 300.0410-15093-9 Corona-dup-092420 Total/NA


Water 300.0MB 480-552263/29 Method Blank Total/NA


Water 300.0LCS 480-552263/28 Lab Control Sample Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 410-15093-1
Project/Site: California Water Board


Client Sample ID: Corona-upstream-sed-092420 Lab Sample ID: 410-15093-1
Matrix: SolidDate Collected: 09/24/20 09:55


Date Received: 09/25/20 10:34


Analysis Moisture 09/25/20 16:24 OEL41 47924 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Client Sample ID: Corona-upstream-sed-092420 Lab Sample ID: 410-15093-1
Matrix: SolidDate Collected: 09/24/20 09:55


Percent Solids: 69.0Date Received: 09/25/20 10:34


Prep 537 (mod) 10/01/20 07:11 W5MU49717 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Cleanup Extract Aliquot 49834 10/01/20 09:27 W5MU ELLETotal/NA


Analysis EPA 537 (Mod) 1 49894 10/02/20 01:41 PY4D ELLETotal/NA


Client Sample ID: Corona-south pond-sed-092420 Lab Sample ID: 410-15093-2
Matrix: SolidDate Collected: 09/24/20 11:30


Date Received: 09/25/20 10:34


Analysis Moisture 09/25/20 16:24 OEL41 47924 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Client Sample ID: Corona-south pond-sed-092420 Lab Sample ID: 410-15093-2
Matrix: SolidDate Collected: 09/24/20 11:30


Percent Solids: 44.2Date Received: 09/25/20 10:34


Prep 537 (mod) 10/01/20 07:11 W5MU49717 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Cleanup Extract Aliquot 49834 10/01/20 09:27 W5MU ELLETotal/NA


Analysis EPA 537 (Mod) 1 49894 10/02/20 01:50 PY4D ELLETotal/NA


Client Sample ID: Corona-EB-092420 Lab Sample ID: 410-15093-3
Matrix: WaterDate Collected: 09/24/20 11:55


Date Received: 09/25/20 10:34


Prep 537 IDA 09/28/20 07:26 W5MU48278 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Analysis EPA 537 (Mod) 1 48818 09/30/20 04:34 UCD3 ELLETotal/NA


Prep 537 IDA RE 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) RE 1 49894 10/01/20 22:03 PY4D ELLETotal/NA


Client Sample ID: Corona-FB-092420 Lab Sample ID: 410-15093-4
Matrix: WaterDate Collected: 09/24/20 11:51


Date Received: 09/25/20 10:34


Prep 537 IDA 09/28/20 07:26 W5MU48278 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Analysis EPA 537 (Mod) 1 48818 09/30/20 04:52 UCD3 ELLETotal/NA


Prep 537 IDA RE 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) RE 1 49894 10/01/20 22:12 PY4D ELLETotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 410-15093-1
Project/Site: California Water Board


Client Sample ID: Corona-downstream water-092420 Lab Sample ID: 410-15093-5
Matrix: WaterDate Collected: 09/24/20 10:50


Date Received: 09/25/20 10:34


Prep 537 IDA 09/28/20 07:26 W5MURE 48278 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Analysis EPA 537 (Mod) RE 1 48818 09/30/20 05:01 UCD3 ELLETotal/NA


Prep 537 IDA 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) 1 49894 10/01/20 22:21 PY4D ELLETotal/NA


Prep 537 IDA DL 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) DL 10 50226 10/02/20 16:52 GG3Y ELLETotal/NA


Client Sample ID: Corona-south pond-water-092420 Lab Sample ID: 410-15093-6
Matrix: WaterDate Collected: 09/24/20 11:23


Date Received: 09/25/20 10:34


Prep 537 IDA 09/28/20 07:26 W5MU48278 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Analysis EPA 537 (Mod) 1 48818 09/30/20 05:10 UCD3 ELLETotal/NA


Prep 537 IDA RE 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) RE 1 49894 10/01/20 22:30 PY4D ELLETotal/NA


Client Sample ID: Corona-prod well 1-092420 Lab Sample ID: 410-15093-7
Matrix: WaterDate Collected: 09/24/20 13:02


Date Received: 09/25/20 10:34


Analysis EPA 300.0 R2.1 09/25/20 20:00 GJ355 47920 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Prep 537 IDA 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) 1 49894 10/01/20 22:39 PY4D ELLETotal/NA


Prep 3010A 551789 09/30/20 09:40 ADM TAL BUFTotal/NA


Analysis 6010B 1 552042 09/30/20 23:36 LMH TAL BUFTotal/NA


Analysis 2320B-2011 1 48470 09/25/20 21:30 JB ELLETotal/NA


Analysis 2540C-2011 1 48896 09/29/20 12:04 M98K ELLETotal/NA


Analysis 300.0 5 552263 10/02/20 23:56 CLA TAL BUFTotal/NA


Client Sample ID: Corona-prod well 2-092420 Lab Sample ID: 410-15093-8
Matrix: WaterDate Collected: 09/24/20 13:40


Date Received: 09/25/20 10:34


Analysis EPA 300.0 R2.1 09/25/20 20:18 GJ355 47920 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Prep 537 IDA 48278 09/28/20 07:26 W5MU ELLETotal/NA


Analysis EPA 537 (Mod) 1 48818 09/30/20 05:46 UCD3 ELLETotal/NA


Prep 537 IDA RE 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) RE 1 49894 10/01/20 23:06 PY4D ELLETotal/NA


Prep 3010A 551789 09/30/20 09:40 ADM TAL BUFTotal/NA


Analysis 6010B 1 552042 09/30/20 23:40 LMH TAL BUFTotal/NA


Analysis 2320B-2011 1 48470 09/25/20 21:08 JB ELLETotal/NA


Analysis 2540C-2011 1 48896 09/29/20 12:04 M98K ELLETotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 410-15093-1
Project/Site: California Water Board


Client Sample ID: Corona-prod well 2-092420 Lab Sample ID: 410-15093-8
Matrix: WaterDate Collected: 09/24/20 13:40


Date Received: 09/25/20 10:34


Analysis 300.0 10/03/20 00:11 CLA5 552263 TAL BUF


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Client Sample ID: Corona-dup-092420 Lab Sample ID: 410-15093-9
Matrix: WaterDate Collected: 09/24/20 00:00


Date Received: 09/25/20 10:34


Analysis EPA 300.0 R2.1 09/25/20 19:06 GJ355 47920 ELLE


Type


Batch Batch


MethodPrep Type LabAnalystRun


Prepared


or Analyzed


Batch


Number


Dilution


Factor


Total/NA


Prep 537 IDA 48278 09/28/20 07:26 W5MU ELLETotal/NA


Analysis EPA 537 (Mod) 1 48818 09/30/20 05:56 UCD3 ELLETotal/NA


Prep 537 IDA RE 49572 09/30/20 18:45 QLP7 ELLETotal/NA


Analysis EPA 537 (Mod) RE 1 49894 10/01/20 23:15 PY4D ELLETotal/NA


Analysis 2320B-2011 1 48470 09/25/20 21:44 JB ELLETotal/NA


Analysis 2540C-2011 1 48896 09/29/20 12:04 M98K ELLETotal/NA


Analysis 300.0 5 552263 10/03/20 00:25 CLA TAL BUFTotal/NA


Laboratory References:


ELLE = Eurofins Lancaster Laboratories Env, LLC, 2425 New Holland Pike, Lancaster, PA 17601, TEL (717)656-2300


TAL BUF = Eurofins TestAmerica, Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 410-15093-1
Project/Site: California Water Board


Laboratory: Eurofins Lancaster Laboratories Env, LLC
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.


Authority Program Identification Number Expiration Date


California 2792State 01-31-21


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


2320B-2011 Water Phenolphthalein Alkalinity as CaCO3 to pH 


8.3


EPA 537 (Mod) 537 (mod) Solid 11Cl-PF3OUdS


EPA 537 (Mod) 537 (mod) Solid 9Cl-PF3ONS


EPA 537 (Mod) 537 (mod) Solid DONA


EPA 537 (Mod) 537 (mod) Solid HFPODA


EPA 537 (Mod) 537 (mod) Solid Perfluorooctadecanoic acid


EPA 537 (Mod) 537 IDA Water 11Cl-PF3OUdS


EPA 537 (Mod) 537 IDA Water 9Cl-PF3ONS


EPA 537 (Mod) 537 IDA Water DONA


EPA 537 (Mod) 537 IDA Water HFPODA


EPA 537 (Mod) 537 IDA Water Perfluorooctadecanoic acid


Moisture Solid Percent Moisture


Moisture Solid Percent Solids


Laboratory: Eurofins TestAmerica, Buffalo
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.


Authority Program Identification Number Expiration Date


California 2931State 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


6010B 3010A Water Calcium


6010B 3010A Water Magnesium


6010B 3010A Water Potassium


6010B 3010A Water Sodium


Eurofins Lancaster Laboratories Env, LLC


* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Method Method Description LaboratoryProtocol


EPAEPA 300.0 R2.1 Anions, Ion Chromatgraphy ELLE


EPAEPA 537 (Mod) EPA 537 mod QSM 5.1, Table B-15 ELLE


SW8466010B Metals (ICP) TAL BUF


SM2320B-2011 Alkalinity, Total ELLE


SM2540C-2011 Solids, Total Dissolved (TDS) ELLE


MCAWW300.0 Anions, Ion Chromatography TAL BUF


EPAMoisture Percent Moisture ELLE


SW8463010A Preparation,  Total Metals TAL BUF


EPA537 (mod) EPA 537 Isotope Dilution ELLE


EPA537 IDA EPA 537 Isotope Dilution ELLE


NoneExtract Aliquot Preparation, Extract Aliquot ELLE


Protocol References:


EPA = US Environmental Protection Agency


MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.


None = None


SM = "Standard Methods For The Examination Of Water And Wastewater"


SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.


Laboratory References:


ELLE = Eurofins Lancaster Laboratories Env, LLC, 2425 New Holland Pike, Lancaster, PA 17601, TEL (717)656-2300


TAL BUF = Eurofins TestAmerica, Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600
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Sample Summary
Job ID: 410-15093-1Client: ARCADIS U.S., Inc.


Project/Site: California Water Board


Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID


410-15093-1 Corona-upstream-sed-092420 Solid 09/24/20 09:55 09/25/20 10:34


410-15093-2 Corona-south pond-sed-092420 Solid 09/24/20 11:30 09/25/20 10:34


410-15093-3 Corona-EB-092420 Water 09/24/20 11:55 09/25/20 10:34


410-15093-4 Corona-FB-092420 Water 09/24/20 11:51 09/25/20 10:34


410-15093-5 Corona-downstream water-092420 Water 09/24/20 10:50 09/25/20 10:34


410-15093-6 Corona-south pond-water-092420 Water 09/24/20 11:23 09/25/20 10:34


410-15093-7 Corona-prod well 1-092420 Water 09/24/20 13:02 09/25/20 10:34


410-15093-8 Corona-prod well 2-092420 Water 09/24/20 13:40 09/25/20 10:34


410-15093-9 Corona-dup-092420 Water 09/24/20 00:00 09/25/20 10:34
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Login Sample Receipt Checklist


Client: ARCADIS U.S., Inc. Job Number: 410-15093-1


Login Number: 15093


Question Answer Comment


Creator: Rivera-Santa, Julissa


List Source: Eurofins Lancaster Laboratories Env


List Number: 1


N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.


TrueThe cooler's custody seal is intact.


TrueThe cooler or samples do not appear to have been compromised or 
tampered with.


TrueSamples were received on ice.


TrueCooler Temperature is acceptable (</=6C, not frozen).


TrueCooler Temperature is recorded.


N/AWV: Container Temperature is acceptable (</=6C, not frozen).


N/AWV:  Container Temperature is recorded.


TrueCOC is present.


TrueCOC is filled out in ink and legible.


TrueCOC is filled out with all pertinent information.


TrueThere are no discrepancies between the containers received and the COC.


TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)


TrueSample containers have legible labels.


TrueContainers are not broken or leaking.


TrueSample collection date/times are provided.


TrueAppropriate sample containers are used.


TrueSample bottles are completely filled.


TrueThere is sufficient vol. for all requested analyses.


TrueMultiphasic samples are not present.


N/ASamples do not require splitting or compositing.


TrueIs the Field Sampler's name present on COC?


N/ASample Preservation Verified.


N/AResidual Chlorine Checked.


N/ASample custody seals are intact.


Eurofins Lancaster Laboratories Env
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Login Sample Receipt Checklist


Client: ARCADIS U.S., Inc. Job Number: 410-15093-1


Login Number: 15093


Question Answer Comment


Creator: Yeager, Brian A


List Source: Eurofins TestAmerica, Buffalo


List Creation: 09/28/20 12:11 PMList Number: 2


TrueRadioactivity either was not measured or, if measured, is at or below 
background


TrueThe cooler's custody seal, if present, is intact.


TrueThe cooler or samples do not appear to have been compromised or 
tampered with.


TrueSamples were received on ice.


TrueCooler Temperature is acceptable.


TrueCooler Temperature is recorded. 2.6 ice ir gun #1


TrueCOC is present.


TrueCOC is filled out in ink and legible.


TrueCOC is filled out with all pertinent information.


TrueIs the Field Sampler's name present on COC?


TrueThere are no discrepancies between the sample IDs on the containers and 
the COC.


TrueSamples are received within Holding Time (Excluding tests with immediate 
HTs)..


TrueSample containers have legible labels.


TrueContainers are not broken or leaking.


TrueSample collection date/times are provided.


TrueAppropriate sample containers are used.


TrueSample bottles are completely filled.


TrueSample Preservation Verified


TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs


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


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


TrueMultiphasic samples are not present.


TrueSamples do not require splitting or compositing.


TrueSampling Company provided.


TrueSamples received within 48 hours of sampling.


TrueSamples requiring field filtration have been filtered in the field.


TrueChlorine Residual checked.
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SUMMARY 


This data quality assessment summarizes the review of Sample Delivery Group (SDG) #410-15093-1 for 


samples collected in association with the for the 3M Company, Corona, California Site.  The review was 


conducted as a Stage 2 review evaluation and included review of data package completeness (USEPA 


Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use, EPA 540-R-08-


005, January 2009). Only analytical data associated with constituents of concern were reviewed for this 


validation. Field documentation was not included in this review.  Included with this assessment are the 


validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 


following samples: 


Sample ID Lab ID Matrix 
Sample 


Collection 
Date 


Parent Sample 
Analysis 


PFAAS METAL MISC 


Corona-upstream-sed-092420 410-15093-1 Sediment 09/24/20  X 


Corona-south pond-sed-092420 410-15093-2 Sediment 09/24/20  X 


Corona-EB-092420 410-15093-3 Water 09/24/20  X 


Corona-FB-092420 410-15093-4 Water 09/24/20  X 


Corona-downstream water-092420 410-15093-5 Water 09/24/20  X 


Corona-south pond-water-092420 410-15093-6 Water 09/24/20  X 


Corona-prod well 1-092420 410-15093-7 Water 09/24/20  X X X 


Corona-prod well 2-092420 410-15093-8 Water 09/24/20  X X X 


Corona-dup-092420 410-15093-9 Water 09/24/20 Corona-prod well 2-092420 X X 


 Note:


1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location Corona-prod 


well 1-092420 for PFAAS analysis; MS analysis performed on sample Corona-dup-092420 for nitrogen, 


nitrate analysis;  MS analysis performed on sample location Corona-prod well 2-092420 for alkalinity 


analysis; MS analysis performed on sample location Corona-prod well 1-092420 for TDS analysis.  
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ANALYTICAL DATA PACKAGE DOCUMENTATION 


The table below is the evaluation of the data package completeness. 


Items Reviewed 


Reported 
Performance 
Acceptable 


Not 
Required No Yes No Yes 


1. Sample receipt condition X X 


2.  Requested analyses and sample results X X 


3. Master tracking list X X 


4. Methods of analysis X X 


5. Reporting limits  X X 


6. Sample collection date X X 


7. Laboratory sample received date X X 


8.     Sample preservation verification (as applicable) X X 


9. Sample preparation/extraction/analysis dates X X 


10. Fully executed Chain-of-Custody (COC) form  X X 


11. Narrative summary of QA or sample problems provided X X 


12. Data Package Completeness and Compliance X X 


Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 


537 Modified and laboratory standard operating procedure (SOP) “Polyfluorinated Alkyl Substances 


"2/,3# <? ,BF9@FD 36>A=9D 7G .2, 19E;@8 '%) 0D@E@A9 -<=FE<@?+ 6?8 :@C 54 @?=G $ 35$*&(


8321B, Using LC/MS/MS]”, Data were reviewed in accordance with Determination of Selected 


Perfluorinated Alkyl Acids (PFAA) in Drinking Water by Solid Phase Extraction (SPE) and Analysis by 


Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS), September 2018); and Department of 


Defense (DoD) Quality Systems Manual (QSM) version 5.1. 


The data review process is an evaluation of data on a technical basis rather than a determination of 


contract compliance.  As such, the standards against which the data are being weighed may differ from 


those specified in the analytical method.  It is assumed that the data package represents the best efforts 


of the laboratory and had already been subjected to adequate and sufficient quality review prior to 


submission. 


During the review process, laboratory qualified and unqualified data are verified against the supporting 


documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 


reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 


Guidelines: 


� Concentration (C) Qualifiers 


U The compound was analyzed for but not detected.  The associated value is the compound 


quantitation limit. 


B The compound has been found in the sample as well as its associated blank, its presence in 


the sample may be suspect. 


� Quantitation (Q) Qualifiers 


E The compound was quantitated above the calibration range. 


D Concentration is based on a diluted sample analysis. 


� Validation Qualifiers 


UB Compound is considered non-detect at the listed value due to associated blank contamination. 


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. The associated numerical value is expected to have a 


positive or high bias. 


J-  The result is an estimated quantity. The associated numerical value is expected to have a 


negative or low bias. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 


only. 


R The data are unusable. The sample results are rejected due to serious deficiencies in meeting 


QC criteria. 
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Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 


unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 


provides no information as to whether the compound is present or not.  "R" values should not appear 


on data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in 


mind is that no compound concentration, even if it has passed all QC tests, is guaranteed to be 


accurate.  Strict QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUORINATED ALKYL ACIDS (PFAA) ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


USEPA modified 


537 DoD QSM 


5.3


Water 
28 days from collection to extraction and  


28 days from extraction to analysis 
Cool to <6 °C


All samples were analyzed within the specified holding time criteria.   


The holding time has been changed from the original holding time documented in EPA 537 of 14 days to 


extraction hold time that has now been changed to 28 days. This was documented in EPA Technical Brief 


EPA/600/F-17/022h Updated January 2020.   Utilizing the new guidance of 28 days all samples were 


analyzed within the specified holding time criteria. 


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 


which may have been introduced into the samples during sample preparation or field activity.  Method 


blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 


operations. 


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 


(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 


containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 


associated sample results to determine the appropriate qualification of the sample results, if needed.   


Compounds were not detected above the MDL in the associated blanks; therefore, detected sample 


results were not associated with blank contamination.


3.      Internal Standard Isotopically Labelled Standards 


3. 1 Extracted Internal Standard (EIS)/Isotopically Labelled Standards  


Labeled standards must be added to all field samples and QC samples prior to extraction. EIS recoveries 


must be within DoD QSM 5.1 specified limits of 50% to150%. 


Sample locations associated with EIS exhibiting recoveries outside of the control limits are presented in 


the following table. 


Sample Locations EIS Associated Compound %R 


Corona-EB-092420 
d3-NMePFOSA NMeFOSA <LL but > 20% 


d5-NEtPFOSA NEtFOSA <LL but > 20% 


Corona-FB-092420 


d7-N-MeFOSE-M NMeFOSE < 20% 


d9-N-EtFOSE-M NEtFOSE < 20% 


d3-NMePFOSA NMeFOSA <LL but > 20% 
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Sample Locations EIS Associated Compound %R 


d5-NEtPFOSA NEtFOSA < 20% 


Corona-downstream 


water-092420 


M2-4:2 FTS 4:2 Fluorotelomer sulfonic acid >UL 


M2-6:2 FTS 6:2 Fluorotelomer sulfonic acid >UL 


13C2 PFTeDA Perfluorotetradecanoic acid < 20% 


13C3 PFBS Perfluorobutanesulfonic acid >UL 


13C8 FOSA Perfluorooctanesulfonamide < 20% 


d7-N-MeFOSE-M NMeFOSE < 20% 


d9-N-EtFOSE-M NEtFOSE < 20% 


d3-NMePFOSA NMeFOSA < 20% 


13C2-PFDoDA Perfluorododecanoic acid <LL but > 20% 


d5-NEtPFOSA NEtFOSA < 20% 


Corona-south pond-water-


092420 


13C3 HFPO-DA HFPODA <LL but > 20% 


d7-N-MeFOSE-M NMeFOSE <LL but > 20% 


d9-N-EtFOSE-M NEtFOSE <LL but > 20% 


d3-NMePFOSA NMeFOSA <LL but > 20% 


d5-NEtPFOSA NEtFOSA <LL but > 20% 


Corona-prod well 1-


092420 


d7-N-MeFOSE-M NMeFOSE < 20% 


d9-N-EtFOSE-M NEtFOSE < 20% 


d3-NMePFOSA NMeFOSA < 20% 


d5-NEtPFOSA NEtFOSA < 20% 


Corona-prod well 2-


092420 


d7-N-MeFOSE-M NMeFOSE <LL but > 20% 


d9-N-EtFOSE-M NEtFOSE <LL but > 20% 


d3-NMePFOSA NMeFOSA < 20% 


d5-NEtPFOSA NEtFOSA < 20% 


Corona-dup-092420 


d9-N-EtFOSE-M NEtFOSE <LL but > 20% 


d3-NMePFOSA NMeFOSA < 20% 


d5-NEtPFOSA NEtFOSA < 20% 


Notes:


<LL = less than the lower control limit 


>UL = greater than the upper control limit 


The criteria used to evaluate the EIS recoveries are presented in the following table.  In the case of an 


EIS deviation, the sample results associated with the EIS are qualified as documented in the table below. 
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Control Limit Sample Result Qualification 


> 150% 
Non-detect No Action 


Detect J 


< 50% but > 20% 
Non-detect UJ 


Detect J 


< 20% 
Non-detect R 


Detect J 


Notes:- 


The laboratory narrative states the following based on EIS analysis:  


� The recovery for the labeled isotope(s) in the laboratory control spike samples associated with the following 


samples: Corona-downstream water-092420 (410-15093-5) and Corona-prod well 1-092420 (410-15093-7) is 


outside the QC acceptance limits. The following action was taken:  This sample(s) was re-extracted within the 


required holding time and the recovery for the labeled isotope(s) in the re-extracted laboratory control spike 


sample(s) is within the QC acceptance limits. 


� The recovery for the labeled isotope(s) in the following sample: Corona-EB-092420 (410-15093-3), 


Corona-FB-092420 (410-15093-4), Corona-south pond-water-092420 (410-15093-6), Corona-prod well 2-


092420 (410-15093-8) and Corona-dup-092420 (410-15093-9) is outside the QC acceptance limits.  The 


following action was taken: This sample was re-extracted within the required holding time and the recovery for 


the labeled isotope(s) is again outside the QC acceptance limits. 


� The recovery for the labeled isotope(s) in the laboratory control spike sample associated with the following 


sample: Corona-downstream water-092420 (410-15093-5) is outside the QC acceptance limits. The following 


action was taken:  This sample(s) was re-extracted within the required holding time and the recovery for the 


labeled isotope(s) in the re-extracted laboratory control spike sample(s) is within the QC acceptance limits. 


4.      Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 


MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 


used to perform the MS/MSD analysis must exhibit a percent recovery within the DoD QSM 5.1 


acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  


& %$"#


Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 


where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 


a factor of four or greater.   


Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 


presented in the following table. 


Sample Locations Compound MS Recovery MSD Recovery 


Corona-prod well 1-092420 


Perfluorooctadecanoic acid >UL AC 


NMeFOSA AC >UL 


NEtFOSA >UL AC 


Note: 


AC = acceptable 
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The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 


an MS/MSD deviation, the sample results are qualified as documented in the table below. 


Control Limit Sample Result Qualification 


> the upper control limit (UL) 
Non-detect No Action 


Detect J 


< the lower control limit (LL) but > 10% 
Non-detect UJ 


Detect J 


< 10% 
Non-detect R 


Detect J 


Parent sample concentration > four times the MS/MSD spiking 


solution concentration. 


Detect 
No Action 


Non-detect 


Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than of the control limit 


presented in the following table. 


Sample Locations Compound 


Corona-prod well 1-092420 


Perfluorooctadecanoic acid 


Perfluorohexadecanoic acid 


Perfluorodecanoic acid 


Perfluorodecanesulfonic acid 


NMeFOSA 


NEtFOSE 


NEtFOSA 


The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the following


table.  In the case of an RPD deviation, the sample results are qualified as documented in the table 


below. 


Control Limit Sample Result Qualification 


> UL 
Non-detect UJ 


Detect J 


5.      Laboratory Control Sample (LCS) Analysis 


The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 


interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery within 


the DoD QSM 5.1 acceptance limits. 


Sample locations associated with LCS analysis exhibiting recoveries outside of the control limits 


presented in the following table. 
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Sample Locations Compound LCS Recovery 


Corona-downstream water-092420 


Corona-prod well 1-092420 Perfluorohexadecanoic acid >UL 


The criteria used to evaluate the LCS recoveries are presented in the following table.  In the case of an 


LCS deviation, the sample results are qualified as documented in the table below. 


Control Limit Sample Result Qualification 


> the upper control limit (UL) 
Non-detect No Action 


Detect J 


< the lower control limit (LL) but > 10% 
Non-detect UJ 


Detect J 


< 10% 
Non-detect R 


Detect J 


6.     Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 


analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 


sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 


are less than or equal to 5 times the LOQ, a control limit of two times the LOQ is applied for water 


matrices. 


Results for duplicate samples are summarized in the following table. 


Sample ID/ 


Duplicate ID Compound 


Sample 


Result 


Duplicate 


Result RPD 


Corona-prod well 2-092420/ 


Corona-dup-092420 


Perfluoropentanoic acid 16 17 6.1% 


Perfluoropentanesulfonic acid 2.7 2.8 AC 


Perfluorooctanoic acid 23 24 4.3% 


Perfluorooctanesulfonic acid 21 22 4.7% 


Perfluorononanoic acid 2.9 3.0 AC 


Perfluorohexanoic acid 17 17 0.0% 


Perfluorohexanesulfonic acid 9.4 9.8 4.2% 


Perfluoroheptanoic acid 5.9 6.4 AC 


Perfluoroheptanesulfonic acid 0.62 J 0.71 J AC 


Perfluorobutanoic acid 22 23 4.4% 


Perfluorobutanesulfonic acid 31 32 3.2% 


Notes: 


AC = acceptable 


NC = not compliant 







DATA REVIEW REPORT  


arcadis.com 11


The calculated RPDs between the parent sample and field duplicate were acceptable. 


7.      System Performance and Overall Assessment


Sample results associated with compound that exhibited a concentration greater than the linear range of 


the instrument calibration are summarized in the following table.  


Sample ID Compound 


Original 


Analysis 


Diluted 


Analysis 


Reported 


Analysis 


Corona-downstream 


water-092420 


Perfluoropentanesulfonic acid -- 150 D 150 D 


Perfluorooctanoic acid -- 1100 D 1100 D 


Perfluorooctanesulfonic acid -- 1200 D 1200 D 


Perfluorohexanoic acid -- 240 D 240 D 


Perfluorohexanesulfonic acid -- 300 D 300 D 


Perfluoroheptanoic acid -- 260 D 260 D 


Perfluorobutanesulfonic acid -- 240 D 240 D 


Notes:


“-“ = not applicable 


In the instance where both the original analysis and the diluted analysis sample results exhibited a 


concentration greater than and/or less than the calibration linear range of the instrument; the sample 


result exhibiting the greatest concentration will be reported as the final result. 


Sample results associated with compounds exhibiting concentrations greater than the linear range are 


qualified as documented in the table below when reported as the final reported sample result. 


Reported Sample Results Qualification 


Diluted sample result within calibration range D 


The laboratory flagged several compounds with “I” flag to identify any analyte whose ion ratio is outside of 


the recommended limits. Based on discussion with the laboratory, it was determined that the “I” flag 


means the ratio is outside the control limit and analyst judgement was used to positively identify the 


analyte ”The following approach was used to address this flag used by the laboratory. Due to the ion ratio 


being outside of the criteria which is used to for the sample PFAS identification as outlined in the QSM 


5.2: “The chemical derivation of the ion transitions must be documented. A minimum of two ion transitions 


(Precursor -->quant ion and precursor --> confirmation ion) and the ion transitions ratio per analyte are 


required for confirmation. Compounds flagged “I” were qualified as “JN” tentative identified. 


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 


this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR PFAAs


SVOCs: EPA 537 Modified 
Reported 


Performance 


Acceptable 
Not 


Required 
No Yes No Yes 


Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS) 


Stage 2 Validation  


Holding times X X 


Reporting limits (units) X X 


Blanks 


A. Method blanks X X 


B. Field/Equipment blanks X X 


Laboratory Control Sample (LCS) %R X X 


Laboratory Control Sample Duplicate (LCSD) %R X X 


LCS/LCSD Precision (RPD) X X 


Matrix Spike (MS) %R X X 


Matrix Spike Duplicate (MSD) %R X X 


MS/MSD Precision (RPD) X X 


Field/Lab Duplicate (RPD) X X 


Extracted Internal Standard/Extracted Internal 


Standard (EIS) 
X X 


Dilution Factor X X 


Moisture Content X X 


Notes: 


%R = percent recovery 


RPD = relative percent difference 


%D = percent difference 







DATA REVIEW REPORT  


arcadis.com 13


INORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 


Methods 6010B, Standard Method SM 2320B (alkalinity), 2540C (total dissolved solids [TDS]), and 


USEPA 300.0.  Data were reviewed in accordance with USEPA National Functional Guidelines of 


October 2004.


The data review process is an evaluation of data on a technical basis rather than a determination of 


contract compliance.  As such, the standards against which the data are being weighed may differ from 


those specified in the analytical method.  It is assumed that the data package represents the best efforts 


of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 


submission. 


During the review process, laboratory qualified and unqualified data are verified against the supporting 


documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 


reviewer.  Results are qualified with the following codes in accordance with the USEPA National 


Functional Guidelines: 


� Concentration (C) Qualifiers 


U The analyte was analyzed for but not detected.  The associated value is the analyte 


instrument detection limit. 


B The reported value was obtained from a reading less than the contract-required detection 


limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 


� Quantitation (Q) Qualifiers 


E The reported value is estimated due to the presence of interference. 


N Spiked sample recovery is not within control limits. 


* Duplicate analysis is not within control limits. 


� Validation Qualifiers 


J The analyte was positively identified; however, the associated numerical value is an 


estimated concentration only.  


UJ The analyte was not detected above the reported sample detection limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of detection. 


UB Analyte considered non-detect at the listed value due to associated blank contamination. 


R The sample results are rejected. 


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 


unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 


provides no information as to whether the compound is present or not.  "R" values should not appear on 


data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 


that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 


QC serves to increase confidence in data but any value potentially contains error.
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METALS ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


SW-846 6010B Water 180 days from collection to analysis 
Preserved to a pH of less 


than 2. 


All samples were analyzed within the specified holding times.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 


which may have been introduced into the samples during sample preparation or field activity.  Method 


blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 


operations. 


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 


is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 


BAL is compared to the associated sample results to determine the appropriate qualification of the 


sample results, if needed.    


All analytes associated with the QA blanks exhibited a concentration less than the MDL, with the 


exception of the analytes listed in the following table. Sample results associated with QA blank 


contamination that were greater than the BAL resulted in the removal of the laboratory qualifier (B) from 


the data.  Sample results less than the BAL associated with the following sample locations were qualified 


as listed in the following table. 


Sample Locations Analytes Sample Result Qualification 


SC-203-B (031120) Nickel (dissolved) 
Detected sample results 


<RL and <BAL 
“UB” at the RL 


SC-203-B (031120) 
Nickel (total) 


Zinc (dissolved) 


Detected sample results 


>RL and <BAL 


“UB” at detected 


sample concentration 


Note: 


RL = reporting limit 


3. Matrix Spike (MS)/Laboratory Duplicate Analysis 


MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 


3.1     MS Analysis 


All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 


125%.  The MS recovery control limits do not apply for MS performed on sample locations where the 


analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of four or 


greater.  In instance where this is true, the data will not be qualified even if the percent recovery does not 


meet the control limits and the laboratory flag will be removed. 
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The MS analysis exhibited a recovery within the control limit.  


3.2      Laboratory Duplicate Analysis 


The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 


sample concentrations are greater than or equal to 5 times the RL.  A control limit of 20% for water 


matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 


parent and/or duplicate sample concentrations are less than or equal to 5 times the RL, a control limit of 


one times the RL is applied for water matrices and two times the RL for soil matrices. 


The laboratory duplicate analysis was not performed on a sample location within this SDG.    


4. Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 


analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 


sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 


are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 


Field duplicate was not collected or analyzed associated with the metals analysis. 


5. Laboratory Control Sample (LCS) Analysis 


The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 


interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between 


the control limits of 80% and 120%. 


The LCS analysis exhibited recoveries within the control limits. 


6.      Serial Dilution 


The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 


sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 


are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 


10% difference (%D) between sample results from the undiluted (parent) sample and results associated 


with the same sample analyzed with a five-fold dilution. 


The serial dilution analysis was not included within this review.  


7. System Performance and Overall Assessment 


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 


this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 


METALS; SW-846 6020A and 7470A Reported 


Performance 


Acceptable Not 


Required No Yes No Yes 


Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 


Atomic Absorption – Manual Cold Vapor (CV) 


Tier II Validation  


Holding Times X X 


Reporting limits (units) X X 


Blanks 


A. Instrument Blanks X X 


B.  Method Blanks X X 


C.   Equipment/Field Blanks X X 


Laboratory Control Sample (LCS) X X 


Matrix Spike (MS) %R X X 


Matrix Spike Duplicate (MSD) %R X X 


MS/MSD Precision (RPD) X X 


Field/Lab Duplicate (RPD) X X 


Reporting Limit Verification X X 


Notes: 


%R = Percent recovery 


RPD = Relative percent difference
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GENERAL CHEMISRTY ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


Nitrate-N by EPA 300.0 Water 
48 hours from collection to 


analysis 
Cool to <6 °C. 


Chloride, Sulfate by EPA 300.0 Water 
28 days from collection to 


analysis 
Cool to <6 °C. 


Alkalinity by SM 2320B Water 
14 days from collection to 


analysis 
Cool to <6 °C. 


Total Dissolved Solids (TDS) by 


SM2540C 
water 


7 days from collection to 


analysis 
Cool to <6 °C. 


Samples were analyzed within the specified holding times. 


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 


which may have been introduced into the samples during sample preparation or field activity.  Method 


blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 


operations. 


A blank action level (BAL) of ten times the concentration of a detected compound in an associated blank 


is calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 


BAL is compared to the associated sample results to determine the appropriate qualification of the 


sample results, if needed.    


Analytes were detected in the associated QA blanks; however, the associated sample results were greater 


than the BAL and/or were non-detect. Therefore, sample results greater than the BAL resulted in the 


removal of the laboratory qualifier (B). No other qualification of the sample results was required.


3. Matrix Spike (MS)/Laboratory Duplicate Analysis 


MS and laboratory duplicate data are used to assess the precision and accuracy of the analytical method. 


3.1 MS Analysis


All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  


The MS recovery control limits do not apply for MS performed on sample locations where the analyte’s 


concentration detected in the parent sample exceeds the MS concentration by a factor of four or greater.  


In instance where this is true, the data will not be qualified even if the percent recovery does not meet the 


control limits and the laboratory flag will be removed. 


All analytes associated with MS recoveries were within control limits with the exception of the following 


analytes present in the table below. 
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Sample Location Analytes 
MS 


Recovery 


Corona-prod well 2-092420 Total Alkalinity as CaCO3 to pH 4.5 69% 


The criteria used to evaluate MS recoveries are presented in the following table.  In the case of an MS 


deviation, the sample results are qualified. The qualifications are applied to all sample results associated 


with this SDG.  


Control limit Sample Result Qualification 


MS percent recovery 30% to 74% 
Non-detect UJ 


Detect J 


MS percent recovery <30%  
Non-detect R 


Detect J 


MS percent recovery >125% 
Non-detect No Action 


Detect J 


Laboratory Duplicate Analysis 


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when both the 


parent and duplicate sample concentrations are greater than or equal to five times the reporting limit (RL). 


A control limit of 20% for water matrices and 35% for soil matrices is applied when the criteria above is 


true. In the instance when the parent and/or duplicate sample concentrations are less than or equal to five 


times the detection limit, a control limit of two times the RL for waters and soils. 


The laboratory duplicate sample analysis exhibited RPDs within the control limits.   


4.  Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 


analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 


sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 


are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 


Results for duplicate samples are summarized in the following table. 


Sample ID/ 


Duplicate ID Analyte 


Sample 


Result 


Duplicate 


Result RPD 


Corona-prod well 2-092420/ 


Corona-dup-092420 


Bicarbonate Alkalinity as CaCO3 260 260 0.0% 


Total Alkalinity as CaCO3 to pH 4.5 260 260 0.0% 


Chloride 170 180 5.7% 


Sulfate 270 280 3.6% 


TDS 980 1000 2.0% 


Note: 


AC = acceptable 


The calculated RPDs between the parent sample and field duplicate were acceptable. 
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5. Laboratory Control Sample (LCS) Analysis 


The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 


matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 


between the control limits of 80% and 120%. 


The LCS analysis exhibited recoveries within the control limits.


6. System Performance and Overall Assessment 


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 


this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 


General Chemistry: Various Methods  
Reported 


Performance 


Acceptable 
Not 


Required
No Yes No Yes 


Miscellaneous Instrumentation 


Stage 2 Validation  


Holding times X X 


Reporting limits (units) X X 


Blanks 


A. Method blanks X X 


B. Equipment blanks X X 


Laboratory Control Sample (LCS) %R X X 


Laboratory Control Sample Duplicate (LCSD) %R X X 


LCS/LCSD Precision (RPD) X X 


Matrix Spike (MS) %R X X 


Matrix Spike Duplicate (MSD) %R X X 


MS/MSD Precision (RPD) X X 


Field/Lab Duplicate (RPD) X X 


Dilution Factor X X 


Moisture Content X X 


Notes: 


%R = percent recovery 


RPD = relative percent difference  
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THE BUILDING INDUSTRY HAS 
THE WILL AND THE KNOW-HOW 
TO REDUCE ITS USE OF PFAS 
CHEMICALS. UNDERSTANDING 
WHERE PFAS ARE USED AND 
FINDING SAFER ALTERNATIVES 
ARE CRITICAL.
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EXECUTIVE 
SUMMARY
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P
er- and polyfluoroalkyl substances (PFAS) 
are synthetic chemicals that are useful in 
many building materials and consumer 


products but have a large potential for harm. 


Several well-studied PFAS have been linked 
to adverse health effects.1-3 However, most 
of the thousands of PFAS in commerce have 
not been studied for their possible health 
harm. 


A primary problem is that PFAS are extreme-
ly resistant to breakdown and persist indefi-
nitely in the environment. 


Continued production and use of these “for-
ever chemicals” will increase the quantity 
and distribution of PFAS around the globe, 
and also the risk of harm. 


In response to environmental concerns, the 
fluorochemical industry has transitioned to 
newer forms of PFAS that it says are safer. 
Emerging research shows that the replace-
ment chemicals can be as harmful as those 
they are replacing.4 Meanwhile, scientists, 


consumers and some governments are call-
ing for limits on the production and use of 
all PFAS, except when those uses are truly 
essential.5 


The use of PFAS in consumer goods such as 
food packaging and outdoor clothing is well 
known. However, the prevalence of PFAS in 
building materials has received little atten-
tion. This report is the first to document that 


PFAS, including fluoropolymers, are 
used for a wide variety of applica-
tions in the building sector. These 
include roofing materials, paints and 
coatings, sealants, caulks, adhesives, 
fabrics, and more. The diverse uses 
of PFAS in building materials are dis-
cussed in detail, along with scenarios 
that demonstrate how workers and 
the public could be exposed. 


Safer non-fluorinated alternatives exist for 
many applications of PFAS in building mate-
rials. The incentive to use them and to devel-
op additional safer substitutes is increasing 
due to pressure from governments and the 
marketplace. The tools the building indus-
try needs to take on this work—transparen-
cy programs, chemical data systems, and 
certifications—are increasingly available. 
The goal of this report is to inform and in-
spire building owners, architects, designers, 
building product manufacturers, and govern-
ment decision makers to eliminate unneces-
sary uses of PFAS and to promote the design 
and use of safer non-PFAS alternatives.


SCIENTISTS, CONSUMERS, AND 
GOVERNMENTS ARE CALLING FOR 
THE RESTRICTION OF PFAS TO  
ONLY ESSENTIAL USES.







5


3 STEPS TO REDUCING PFAS
IN BUILDING MATERIALS


1Identify PFAS in your scope of influence 
— in the products you make, specify, 


purchase, manage, or regulate.


2Evaluate their function and remove 
unnecessary PFAS wherever possible.


3Work to find safer solutions for essential 
functions currently served by PFAS.


Protecting the planet and its inhabitants  
is a collaborative effort. Strive to eliminate 
all PFAS and share your successes along 
the way.
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INTRODUCTION
PFAS provide desirable 
functions such as 
weatherproofing, corrosion 
prevention, and friction 
reduction. However, 
their utility comes at a 
cost to health and the 
environment.
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Our built environment has improved tremendous-


ly over the past century with the use of synthetic 


(human made) chemicals and products. However, 


scientists have discovered that many of these chem-


icals can migrate from products into the environment 


and our bodies, and cause harm. Making informed 


substitutions or avoiding certain chemicals altogeth-


er can result in products that are healthier for people 


and the planet.


Per- and polyfluoroalkyl substances (PFAS) are a large 


class of synthetic fluorine-containing chemicals with 


many uses in the building industry, including in roof-


ing materials, paints and coatings, sealants, caulks, 


adhesives, fabrics, and more.6 According to the Amer-


ican Chemistry Council, PFAS-containing building 


materials are a more than $26 billion market.6


This class of chemicals provides desirable functions 


such as weatherproofing, corrosion prevention, lu-


brication, friction reduction, and grease and water 


resistance. However, PFAS last a very long time in 


the environment, up to centuries or more, and can 


accumulate in soil and water. Some PFAS can bio-


accumulate in humans and other living organisms, 


allowing them to build up to levels at which they 


can be harmful. In fact, health studies of some PFAS 


show them to be hazardous to humans and wildlife. 


Some PFAS are also highly mobile and can move 


through water or air to become dispersed across the 


globe. Most PFAS have not yet been studied for their 


potential harmful effects, but what is certain is they 


will persist on the planet for many years, exposing 


humans and the environment to potential harm. 


While we don’t know everything about every individ-


ual PFAS, we do know enough about the class as a 


whole to warrant precautionary action. 


PFAS in drinking water and in consumer products 


are the focus of increasing concern for businesses, 


governments, and citizens. In some areas, great 


strides have been made to eliminate unnecessary 


uses of PFAS. For example, when KEEN® Footwear 


assessed their product lines and found one hundred 


uses of PFAS, they determined that 70% of these 


were not needed and they quickly removed them. 


Careful evaluation of the remaining uses allowed 


KEEN to find safer substitutes.* As of 2020, KEEN’s 


work has prevented over 150 tons of PFAS from be-


ing released into the environment. 


Uses of PFAS in the building industry have received 


less attention. In this report, we describe the various 


uses of PFAS in building materials, discuss alterna-


tives, and propose a path forward to identifying and 


eliminating non-essential uses of this chemical class. 


We are all stakeholders in the health of the planet 


and its inhabitants, and together we can raise the 


standard of care across the building industry, to cre-


ate healthy indoor and outdoor environments for all.


LIST OF ABBREVIATIONS
 ECTFE: ethylene chlorotrifluoroethylene


 ETFE:  ethylene tetrafluoroethylene


 FEP: fluorinated ethylene propylene


 FEVE:  fluoroethylene vinyl ether


 HFP:  hexafluoropropylene


 PCTFE:  polychlorotrifluoroethylene


 PFAS:  poly- and perfluoroalkyl substances 


 PFOA: perfluorooctanoic acid


 PTFE:  polytetrafluoroethylene


 PVC:  polyvinyl chloride


 PVDF:  polyvinylidene fluoride


 PVF:  polyvinyl fluoride 


 TFE:  tetrafluoroethylene


 VDF:  vinylidene fluoride 


*Hear KEEN’s story: https://youtu.be/AaCXAawdH9k.



https://youtu.be/AaCXAawdH9k
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BACKGROUND 


PFAS—which contain a basic structure of a chain 


of carbon atoms surrounded by fluorine atoms— 


do not occur in nature. The high strength of their 


carbon-fluorine bonds makes PFAS very stable and 


gives them the unique ability to repel both oil and 


water. Thousands of different PFAS have been de-


veloped for use in industrial and consumer products 


including paper, clothing and other textiles, plastic 


articles, cookware, food packaging, electronics, and 


personal care products.


Fluoropolymers are large PFAS molecules composed 


of numerous fluorinated monomers attached togeth-


er (see sidebar). In some fluoropolymers the repeat-


ing unit contains a single type of monomer. Others, 


called copolymers, are made of repeating units of 


two or more different monomers. Fluoropolymers 


may contain other types of PFAS as residuals and 


impurities leftover from the manufacturing process. 


These residuals and impurities include smaller, 


non-polymer PFAS molecules that can migrate out of 


the fluoropolymers and into the environment. Some 


of these compounds are well known PFAS, like per-


fluorooctanoic acid (PFOA) and GenX*. Compared to 


fluoropolymers, the small size of these residuals and 


impurities makes it easier for them to enter living 


cells and cause harm.7


The most widely known fluoropolymer is polytetra-


fluoroethylene (PTFE; also known as Teflon®). First 


discovered in the late 1930s,8 this material has be-


come synonymous with “non-stick”. The 1950s saw 


increased use of PTFE and other fluoropolymers in 


wire and cable insulation, tapes, seals, filters, lami-


nates, coatings and many more applications that re-


quired resistance to water, oil, harsh chemicals, and 


flames.9 Over the next several decades the uses of 


fluoropolymers expanded rapidly to include special-


ized films, fabrics (e.g GoreTex), resins, and more. 


Current demand for fluoropolymers is greater than 


200,000 tons per year and expected to grow.9


FLUOROPOLYMERS


Partial List of Fluoropolymers Used in Building Materials


Monomers consist of a 
single, often small unit.


Monomer 


 ETFE:  Ethylene tetrafluoroethylene
 FEP:  Fluorinated ethylene propylene
 PCTFE:  Polychlorotrifluoroethylene


 PTFE (Teflon): Polytetrafluoroethylene
 PVDF (Kynar): Polyvinylidene fluoride
 PVF: Polyvinyl fluoride


Fluoropolymers are large compounds containing a carbon-only 
backbone with fluorine atoms attached directly to it.


Polymer 


Polymers contain repeated subunits. 


*GenX is a trademark name for the ammonium salt of hexafluoropropylene oxide dimer acid (HFPO-DA) fluoride.
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PFAS IN HUMANS AND THE 
ENVIRONMENT 
PFAS make their way into the environment through-


out their lifecycle, from manufacturing, through 


chemical or product use, to disposal. Known sourc-


es of environmental releases include industrial sites 


that produce or use PFAS; airports, military bases, 


and other users of firefighting foam; landfills; and 


wastewater treatment plants. Even consumer prod-


ucts such as make-up and rain jackets shed measur-


able amounts of PFAS to the environment.10,11


Measuring PFAS was challenging prior to the late 


1990s. As new detection tools became available, 


scientists began to find PFAS everywhere they 


looked. PFAS are now detected in water, food, air, 


and indoor dust,12-14 all of which lead to human ex-


posure. PFAS have been detected in the bodies of 


nearly every human tested.15,16 Certain populations 


such as firefighters and communities with contami-


nated drinking water are more highly exposed.17,18
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Documented adverse 
health effects include 
kidney and testicular 
cancer, elevated 
cholesterol, liver 
disease, decreased 
fertility, thyroid 
problems, and other 
health problems.







11


HEALTH HAZARDS OF PFAS
As early as the 1960s, testing conducted by man-


ufacturers linked certain PFAS to health harm in 


laboratory animals. Independent research on health 


effects did not begin until the late 1990s. Since 


then, numerous studies have evaluated the toxici-


ty of certain PFAS and found associations between 


increased exposure and several health problems. 


Understanding the full suite of potential health ef-


fects of PFAS is challenging because they can affect 


many different organ systems and act by a variety 


of mechanisms. Adverse health effects—particularly 


for PFOA—include kidney and testicular cancer, el-


evated cholesterol, liver disease, decreased fertility, 


thyroid problems, changes in hormone functioning, 


and developmental effects.2 Immune system effects, 


including suppressed response to vaccines in chil-


dren, have also been well documented.19 A recent 


study found that among people infected with the 


coronavirus, those with elevated exposure to one 


specific PFAS were more likely to suffer a severe case 


of COVID-19.20


 


WHO IS AT RISK?
PFAS have contaminated the environment and food 


chains around the world, and all of us are exposed 


to some degree. However, some people are likely to 


have higher exposure, be more susceptible to the 


health effects of PFAS, or both. Groups who are likely 


to be highly exposed include workers in manufactur-


ing plants that make or use PFAS, communities with 


contaminated drinking water, and firefighters.17,18 


Building construction and maintenance workers or 


do-it-yourselfers may also have elevated PFAS ex-


posures. For example, tile and concrete spray-on 


waterproofing products containing PFAS have been 


implicated in several cases of acute pulmonary tox-


icity.21,22 Susceptibility to the health effects of PFAS 


Known health harms of PFAS have led state 
governments to set strict limits on the levels of  
PFAS allowable in drinking water.
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is particularly high during prenatal and early life de-


velopment. Given these risks, it is urgent that the 


building industry finds and adopts safer alternatives 


to the many products on the market that contain 


harmful PFAS.


NON-ESSENTIAL USES
Federal, state, and local governments have begun 


working to reduce human exposure to PFAS and pre-


vent health harm. Actions to date have focused on 


identifying contaminated water supplies and provid-


ing impacted communities with clean drinking wa-


ter. Because complete remediation of PFAS contam-


ination in the environment will be costly and time 


consuming—if even possible, efforts to prevent PFAS 


pollution should be prioritized. 


One prevention approach that is gaining traction 


is identifying and phasing out non-essential uses 


of PFAS. This allows time for the development of 


safer alternatives for uses of PFAS that are current-


ly deemed essential.23 Hundreds of scientists have 


expressed support for this concept in the Madrid 


Statement published in 2015.5 The “essential uses” 


approach is already being taken up by governments: 


Denmark, for instance, has banned PFAS in pa-


per food packaging, and Washington was the first 


U.S. state to restrict the use of PFAS in firefighting 


foam.24,25 The California Department of Toxic Sub-


stances Control is finalizing regulations to restrict 


PFAS in carpets and rugs26 and San Francisco re-


cently prohibited PFAS in city purchasing of carpet.27 


Other building materials have received less attention 


from regulators.


There is progress in the business world as well. 


Many consumer and retail companies are calling for 


a phaseout of all PFAS, and some, such as KEEN® 


Footwear, Levi Strauss & Co®, and COOP Denmark, 


have already or nearly achieved it. Numerous man-


ufacturers are assessing their ability to identify and 


remove PFAS from their supply chains. Other organi-


zations are striving to eliminate PFAS in the building 


materials and furnishings they purchase. 


The goal of this report is to inspire a broader move-


ment in the building industry to join the effort to 


eliminate unnecessary uses of PFAS and develop 


safer alternatives. 


Renovation may come and go, but PFAS last forever. 
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PFAS USES IN 
BUILDING  
MATERIALS
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The following sections provide information on the 


use of PFAS in different building product categories. 


We obtained information about PFAS and their use 


in building materials by searching peer-reviewed lit-


erature, government and non-governmental reports, 


patents, and company websites. This report does not 


cover all building products that contain PFAS, and 


within the categories below, PFAS may be more or 


less common.


A note about alternatives: Throughout these sec-


tions, possible alternatives to fluorinated compounds 


are noted in italics. The materials mentioned are ei-


ther readily identifiable as suitable alternatives, or list-


ed as such in a report, research article, or patent. 


However, we cannot vouch for the relative efficacy 


of these possible alternatives. Also note that some of 


the materials listed as alternatives contain chemicals 


of concern other than PFAS. Analyzing the hazardous 


chemical content of non-PFAS alternatives was out-


side the scope of this report. Readers are encouraged 


to use due diligence to investigate the potential chem-


ical hazards and the functionality of the PFAS-free 


building materials we identified.


ROOFING
PFAS are used in four primary types of roofing mate-


rials: metal roofing, asphalt roofing, weatherproofing 


membranes for flat roofs, and textile-based roofs. A 


building’s roof is in constant contact with the ele-


ments—UV radiation, temperature fluctuations, and 


precipitation can all limit a roof’s lifespan. PFAS are 


used to resist weathering and prolong a roof’s use-


ful life while reflecting solar radiation away from the 


structure, keeping the interior cool. 


Metal Roofing
PFAS are used as an exterior coating on metal sheet 


roofs, metal shingles, flashing, and roofing nails.28-32 


Fluoropolymer coatings protect metal from scratching, 


color loss, and corrosion and can be used to restore 


the aesthetic value of faded or deteriorated colored 


metal.29,30 They may also serve to cool the structure 


by reflecting solar energy into the atmosphere and 


reducing the amount of heat entering the building.28,29 


Fluoropolymer coatings applied to metal roofing com-


ponents are similar to those used in other types of 


building materials; all of these are discussed in further 


detail in the section on Coatings. 


Fluoropolymers are used in weatherproofing 
membranes for flat-type roofs in residential and 
commercial buildings, but less costly silicone 
and acrylic alternatives are available.







15


METAL


MEMBRANE


ASPHALT


TENSILE


PFAS-free alternatives such as silicone-modified poly-


ester are commonly available and meet EPA’s Energy 


Star certification standards for initial and maintained 


solar reflectance.33-35 


Asphalt Roofing
PFAS may be used in asphalt-based roofing mate-


rials as a component of granules. Asphalt shingles 


and flat roofs commonly incorporate mineral-based 


granules to add aesthetic appeal, improve weather 


protection, increase UV-resistance and solar reflec-


tivity, and to aid in ballasting.28,36 Roofing granules 


consist of a core of rock or mineral covered by a pig-


mented ceramic coating.28,36 Specialty granules de-


signed for high solar reflectivity can employ coatings 


that contain PFAS.37,38,* Granules manufactured by 


3M are coated with a proprietary surfactant polymer 


to prevent staining. It is unclear whether the coating 


contains PFAS.39 In addition to granules, fluoropoly-


mer coatings may also be applied to entire shingles.40 


Titanium dioxide-based coatings are non-PFAS alter-


natives for increasing solar reflectivity.28,38


*PFAS mentioned in patents for roofing granules include fluorinated polyurethane silane37 and tridecafluoro-1,1,2,2-tetrahydrooctyl-
triethoxysilane.38
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Weatherproofing Membranes
Several fluoropolymers* may be used in weather-


proofing membranes for flat-type roofs in residential 


and commercial buildings.41 These membranes can 


be made of numerous materials, including synthetic 


rubber,  polyvinyl chloride (PVC), polyolefin, or other 


heavy-duty thermoplastics, and sometimes contain a 


fluoropolymer layer or coating.32,42,43 The fluoropoly-


mers aid in moisture control and solar reflectivity, as 


well as conferring durability and stain resistance.41 


These membranes may also be clear or opaque for 


use in greenhouses.9,44 


Heating of fluoropolymers like PTFE at high tempera-


tures releases ultrafine particles that, when inhaled, 


can cause a health condition known as “polymer fume 


fever” and lead to severe acute lung injury.45 Thus, in-


stallation of heat-welded roofing materials containing 


PFAS is a possible occupational exposure concern.


Silicone- and acrylic-coated membrane alternatives 


are available.41,46


 
Tensile Roofing
Fluoropolymers are used to create durable and dec-


orative textile-based roofs. PTFE or ethylene tetra-


fluoroethylene (ETFE) can be applied as a coating 


on a rigid fiberglass base or woven into strands and 


then made into a textile-like material. So-called ten-


sile roofs made of these materials are touted for their 


strength, durability, and low maintenance, and are 


often used for retractable and deployable structures 


such as stadiums, and for shade fabrics.47-49 Notable 


examples of tensile roofs include the Beijing National 


Aquatics Center, the Minnesota Metrodome, and the 


Denver International Airport.50-52 Alternatives to tex-


tile roofing made with PFAS include silicone-coated 


fiberglass, PVC-coated polyester, and high-density 


polyethylene, at similar if not lower price points to 


ETFE and PTFE.48,49 PFAS-free alternatives reportedly 


have similar lifespans, fire ratings, maintenance re-


quirements, and UV light filtering capabilities as flu-


orinated tensile roofs, but at a lower cost. 


Other Roofing Materials
Fluoropolymer coatings such as Dura Coat XT-10, Kynar 


500, and Hylar 5000 are applied to rain gutters to re-


pel dirt, resist staining and allow for easier cleaning.53,54 


Alternative polyester-, silicone-, and acrylic-based 


coatings can provide similar weather protection without 


PFAS.55,56 Gutters made from other metals such as gal-


vanized steel have weather protective qualities and do 


not require coatings.57 Non-chemical alternatives are 


also a good choice: using leaf guards and debris strain-


ers, and increasing gutter slope decreases blockages 


and allows water to exit the system efficiently.58


Liquid-applied fluoropolymer coatings have been pro-


posed for concrete roofing tiles and wooden shingles 


to increase reflectivity, provide cooling, and resist dirt 


and mildew.40,59 Titanium dioxide-based coatings are a 


PFAS-free alternative for coating shingles.40


*Patent literature indicates that numerous types of fluoropolymers may be used for weatherproofing membranes, including PTFE, 
ETFE copolymer, ECTFE copolymer, PCTFE, PVDF, copolymers of PVDF with acrylic resins, PVF, FEP, perfluoroalkoxy resin, copoly-
mers of vinyl fluoride and vinyl ether, copolymers of FEVE with acrylic resins, and terpolymers of TFE, HFP and VDF.41,42
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COATINGS
Coatings are broadly defined as exterior treatments 


that serve a functional purpose. PFAS are used to im-


prove the performance of paints, metal coatings, and 


wood lacquers. They reportedly protect pigments, 


improve ease of application, increase weather resis-


tance, and improve the finish and durability of these 


products. A recent study found over 100 distinct 


PFAS used in various paints, coatings, and finishes.60 


Data from the Nordic countries indicate that coatings 


and paints are the second highest use of PFAS by 


manufacturers in that region.61


Paints
Fluorinated additives (both polymeric and non-poly-


meric) can be used in epoxy-, oil-, alkyd-, and acryl-


ic-based paints to achieve specific finishes and dura-


bility requirements.62 PFAS lower the surface tension 


of paint, which allows for even flow, spread, and a 


glossy finish.62,63 Polymer and non-polymer PFAS 


can be added to paints to provide non-stick, “graffi-


ti-proof”, dirt and stain resistant, oil- and water-repel-


lent, and anti-corrosive properties.63-68 Fluoro-modi-


fied polysiloxanes are added to paints as a deaerator 


to decrease bubbling.31


PFAS are also used in paints as binders.31,62 Binders 


are polymeric materials that join the ingredients in 


the paint together, or help impregnate the substrate 


to decrease bubbling and peeling. Commercially avail-


able fluoropolymer binders include ZEFFLE® by Daikin 


Chemicals, and Lumiflon® by AGC Chemicals.69-71


PFAS are used in powder coating—a dry finishing pro-


cess in which pigmented polymer powders are melted 


onto metal, wood or other surfaces.72,73,*. Fluorinat-


ed resins used in powder coatings, such as Solvay’s 


*Common fluoropolymers and copolymers used in powder coatings include FEVE, ECTFE, PVDF, perfluoro (alkylvinylether), tetraflu-
oroethylene perfluoromethylvinylether, ETFE, and FEP.31,75
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HALAR® 6014,74 reportedly result in higher weath-


erability, color and gloss retention, and resistance to 


chemicals, impacts, flames, and corrosion.31,75,76


Non-fluorinated chemicals commonly used as binders 


in both liquid paint and powder coats include acrylics, 


alkyds, and epoxies.31,77,78 Acrylic binders are known 


for their durability and gloss retention, while phenolic 


binders are best used in humid conditions. Hybrid 


materials such as phenolic-alkyd binders give paint 


the strength of the phenolics and the color retention 


of the alkyds.77 PFAS-free alternatives for improving 


paint viscosity and spread include low aromatic min-


eral spirits and aromatic petroleum distillates.79 Al-


ternative deaerators in paints include polyacrylates, 


polyethers, and polysiloxanes.31


Metal Coatings
Many metal coating formulations employ fluoropoly-


mer binders to increase durability.30,69,80 Fluorinated 


coatings are used as exterior finishes for large build-


ings, bridges, and industrial structures, in addition 


to high touch metal surfaces such as elevators and 


sanitary fixtures.81 The addition of PFAS reportedly 


protects metal building products against weathering 


and staining and increases corrosion resistance.71 


PFAS-containing coatings are also used to increase 


the energy efficiency of metal roofs and exterior 


walls (by increasing reflectivity), to keep snow and 


ice from sticking to roofs and gutters, and even to 


aid in the penetration of coated roofing nails.28,31 The 


use of PFAS coatings on metal structures may some-


times be required by building codes, as is the case 


for bridges in Japan.82 Most PFAS-containing metal 


coatings are applied during manufacturing, but they 


can also be applied to building materials after instal-


lation as liquids or sprays.30,83


Polyvinylidene fluoride (PVDF) is the original and 


one of the most common fluorinated chemicals used 


in metal coatings,80,84 but other polymeric PFAS are 


also used.* Brand name fluoropolymers used in met-


al coatings include Kynar® PVDF from Arkema, Hy-


lar® PVDF from Solvay, Lumiflon® FEVE from AGC 


Chemicals, and ZEFFLE VDF/TFE copolymer from 


Daikin.30,69


* Fluoropolymer binders and additives reportedly used in metal coatings include PTFE, FEP, ETFE copolymer, PVF, PVDF, and 
FEVE.30







19


Metal entrances, doors, and door components (hing-


es, frames, latches, handles, locks, etc) may be 


coated with PFAS to enhance durability and ther-


mal protection.85-90 PTFE is used in door operators 


that help open and close doors in commercial build-


ings,87,91 although the function is unclear. 


Alternatives such as polyester and silicone-modi-


fied polyester are available at a lower cost point and 


are already used in coatings.33,92 Galvanization and 


anodization are effective and cost-efficient alterna-


tives for some applications.92-95


Wood Lacquers 
PFAS are added to wood lacquers and sealers as wet-


ting agents and to enhance oil and water repellen-


cy and stain resistance.96-98 They may also be used 


in sealers to increase the dimensional stability of 


wood99* and as matting agents in factory applied fin-


ishes for wooden products including cabinetry.100


Patent literature indicates that paraffin waxes and 


silicones can replace PFAS in wood sealers for a 


similar water-repellent effect.100 Chemical treat-


ments such as acetylation can increase dimension-


al stability and rot resistance.101-103 Plastic-wood 


hybrids such as Trex® come with increased durabil-


ity and have high recycled content (which may or 


may not contain PFAS or other chemicals of con-


cern).104 The use of naturally denser woods is an 


alternate way of limiting warping and rot when wood 


is exposed to moisture.


 


Plastic Coatings
PFAS can be applied to plastic surfaces for a variety 


of applications. For instance, some dry erase boards 


utilize PFAS-containing coatings.** Fluoropolymer 


coatings can be applied on structural plastics that 


are used instead of glass or ceramic in items like 


windows, bathtubs, counters, shower stalls, and 


doors.105,106,*** 


*A patent indicates that perfluorinated hydrocarbons, fluorinated acrylic and methacrylic acid esters, fluoroalkanesulfonic acids, 
fluorinated carboxylic acids and their salts all may be used in wood sealers.99


**Erasable boards can contain fluorinated chemicals such as TFE, CTFE, VF, VDF, PTFE, ETFE, ECTFE, FEP, Korton-K 720, and 
Kynar 730.107,108


***Fluoropolymers reportedly used include PVDF, VDF, TFE, and HFP and their respective copolymers in addition to the monomers 
vinyl fluoride and trifluoroethylene.106
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FLOORING 


Carpets and Rugs
PFAS have been used extensively as stain, soil, and 


water repellents in carpets and rugs. Fluorinated 


chemicals reportedly prevent soiling and staining of 


the carpet fibers, protecting the carpet from discolor-


ation and wear.63,109 PFAS can be applied to carpets 


and rugs during the fiber manufacturing process, 


during the manufacturing of the carpets and rugs 


themselves, or as aftermarket treatments.109


In recent years most carpet manufacturers employed 


a type of PFAS called side-chain fluorinated poly-


mers.109 These polymers are attached to the carpet 


fibers, but they also contain non-polymer PFAS, in-


cluding manufacturing residuals, impurities, and 


degradation products, that can migrate out of car-


pets and rugs.109 Studies have linked carpeted floors 


to higher PFAS levels in indoor dust110 and on in-


terior surfaces.111 Once PFAS is in dust, it can be 
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inhaled and consumed by adults, children, and pets. 


Treated carpets and rugs may be a major source of 


PFAS exposure for young children, who have higher 


rates of hand-to-mouth contact and spend more time 


on the floor.112


Aftermarket stain protectors and carpet cleaners can 


also contain PFAS. The original and most well-known 


fluorinated product is Scotchgard Carpet Protector.113 


These products are applied after the carpet has been 


manufactured, by professional carpet cleaners, cus-


todians, or do-it-yourselfers. One study found that 


frequent use of an after-market stain protector in a 


home resulted in elevated levels of PFAS in carpet, 


dust, and the blood of residents.114 


Major carpet manufacturers have begun to phase 


out their use of PFAS,115-118 and some major retail-


ers are no longer selling PFAS-treated carpet.119,120 


Demand for PFAS-free carpeting from large com-


mercial customers was a key driver of this shift. 


In lieu of fluorinated chemicals, manufacturers 


are adopting a variety of chemical and non-chem-


ical alternatives. Potential chemical alternatives 


to PFAS include sulfonates, siloxane and silicone 


polymers, paraffins, polyurethanes, dendrimers, 


and acrylics.109,121 Some of these alternatives are 


more durable than PFAS and can be reapplied less 


frequently. Many of these alternatives are polymers 


that coat the fibers without changing the texture or 


softness of the carpet. Non-chemical alternatives 


to PFAS include modification of the 


fiber shape and choosing fiber ma-


terials that are inherently stain re-


sistant.109 Durable non-fluorinated 


carpets are now readily available 


in a range of colors, textures, and 


patterns.122 


Resilient and Hard Flooring
PFAS are sometimes used to add 


stain and soil repellency to resilient 


flooring. In 2003 Mannington Mills 


advertised that its resilient flooring 


products would contain TeflonTM.123 


More recently, flooring manufactur-


er Congoleum advertises the use of ScotchgardTM 


Protector124 and a patent from Armstrong Flooring, 


Inc. mentions the use of various fluoropolymers in 


its stain-resistant coating.100 Overall, PFAS appears 


to be used less frequently in the manufacturing of 


resilient flooring than in carpet.


A more widespread use of PFAS related to resilient 


and hard flooring is in after-market floor protectors, 


finishes, waxes, and polishes. By the early 1990s, 


fluorosurfactants had reportedly “been universally 


adopted in both household and institutional floor 


polish systems.”125 Fluorosurfactants continue to be 


used in these types of products as levelling and wet-


ting agents.126,127 Examples include NovecTM from 


3M, Masurf® FS-120A from Mason Chemicals, and 


Capstone FS-65 from Chemours.126,127 Fluoropoly-


mers like PTFE are also sold to manufacturers of 


floor coatings and polishes as product additives.128


MOST MAJOR CARPET MANUFACTUR-
ERS HAVE PHASED OUT PFAS IN FAVOR 
OF NON-FLUORINATED ALTERNATIVES. 
DEMAND FOR PFAS-FREE CARPETING 
FROM LARGE COMMERCIAL CUSTOMERS 
WAS A KEY DRIVER OF THIS SHIFT.
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SEALANTS AND ADHESIVES
Fluorinated sealants are used to create a grease-resis-


tant and water-resistant barrier that protects building 


materials from stains, mold, and physical damage. 


Grout, tile, and concrete sealers are applied to these 


materials to provide a clear, durable finish. Caulks 


are used to fill gaps and crevices, creating a water-


proof seal. O-rings are used to create durable seals 


in plumbing applications. Adhesives, which are used 


to bond two materials together, sometimes contain 


PFAS to increase adhesion strength.


Grout, tile, stone, and concrete sealers
Porous materials such as stone, grout, unglazed tile, 


and concrete are often treated with a sealer or lacquer 


to create a smooth, water-resistant protective barri-


er. Sealers are used routinely in indoor applications 


including stone countertops, kitchen and bathroom 


tilework, and stone, tile, or concrete flooring. Sealers 


are also used in exterior applications including patios, 


staircases, foundations, and parking garages. PFAS 


are added to sealers to increase resistance to oil, wa-


ter, stains, and (for exterior surfaces) snow, ice, and 


graffiti.129-133,* In the case of grout, PFAS-containing 


sealer is sometimes included as a component in the 


grout mix or paste.134-136


In 2005, dozens of cases of respiratory problems, 


dizziness, and disorientation were linked to Stand’n 


Seal Grout Sealer, a spray product sold in major home 


improvement stores.137 It was later determined that 


the aerosolized fluoropolymer resins in the grout seal-


er were the likely cause of these health problems.138 


This led the U.S. Consumer Product Safety Commis-


sion to announce a voluntary recall of the product.137 


Due to the health hazards, legal troubles, and bad 


press, the sealer never returned to shelves.


Non-PFAS alternatives for sealing porous materi-


als include silicones and epoxy, polyester, phenolic, 


urea, or furan resins.139,140


Application of spray-on grout sealers can lead to inhalation of PFAS and cause acute 
health problems.


*Sealers for use on porous materials can include many different PFAS, such as resin-based fluorocarbons, PCTFE, perfluoroelas-
tomer, perfluoroalkane sulfonic acids, fluorinated polyurethane dispersions, fluorinated acrylic polymers, fluoro-acrylate modified 
urethane emulsions, fluorinated acrylic polymers in ethyl acetate, and fluorochemical acrylic resin concentrate in ethyl acetate.129,136
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Caulks
Caulks are used to fill gaps and prevent the entry of 


water or other elements that may degrade a structure. 


PFAS are added to caulk formulations* to increase 


durability and chemical resistance while maintaining 


a strong bond between materials.6,141,142 One patent 


also claims that the addition of PFAS reduces dust 


accumulation on the caulk.143 Fluorinated caulks are 


used in the construction of building facings, elevators, 


and furniture.144 Caulks based on urethane, silicone, 


polysulfide, and acrylic chemistries are used in both 


do-it-yourself and commercial applications140,145 and 


may be PFAS-free alternatives. Some caulks based 


on these other chemistries may also contain PFAS. 


 
O-Rings
O-rings used for high-pressure, high-stress, and 


high-temperature applications can be made of PFAS. 


Fluoroelastomer O-rings (such as Viton®) are avail-


able for sanitary washers, fittings for medium to large 


PVC pipe**, and potable water appurtenances such 


as water heaters and hose bibs.146-148 Some of these 


products may also contain Teflon-coated washers.149 


While O-rings are a common component of plumb-


ing systems, it is unclear how often high-performance 


PFAS-containing O-rings are used in residential and 


commercial structures. O-rings made of non-fluori-


nated elastomers such as polyacrylate and nitrile can 


be used instead of PFAS.150,151 Reported disadvan-


tages of fluoroelastomer O-rings include that they re-


quire extremely high pressure to form a proper seal 


and that they are rigid, which makes them difficult 


to reuse.150


*Caulk formulations can reportedly contain VDF; terpolymers of HFP, VDF, and TFE;142 and the following PFAS functional 
groups: polyfluoropolyether silane; 3,3,3-trifluoropropyl; fluoromethyl; 2-fluoropropyl; 3,3,3-trifluoropropyl; 4,4,4-trifluorobutyl; 
4,4,4,3,3,-pentafluorobutyl; 5,5,5,4,4,3-heptafluoropentyl; 6,6,6,5,5,4,4,3,3,-nonafluorohexyle; and 8,8,8,7,7-pentafluorooc-
tyl.143


**Schedule 80 and above.
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Adhesives
Adhesives are used in many applications in build-


ing construction, including adhering tiles, flooring, 


drywall, ceiling, wood-related materials and molded 


structures. PFAS are added to adhesives to increase 


the strength of the bond adhering materials together. 


There are two mechanisms for this increased adhe-


sion. One is that PFAS enhance the penetration of 


adhesives into their substrates. Another is that they 


increase the adhesive’s wettability, allowing for great-


er spread and increased contact area between the 


adhesive and adhered materials.60,63,140 Examples of 


PFAS advertised for use in adhesives include Cap-


stone FS-30 and FS-31.152 Limited evidence from a 


patent suggests that fluorocarbon-based synthetic 


rubbers, known as fluoroelastomers, may be used in 


adhesives as well.153 Many adhesive formulations are 


made from non-fluorinated chemicals.140 


GLASS
Fluorinated chemicals are used in a variety of glass 


building materials such as windows, doors, and mir-


rors.* PFAS increase the durability of glass and limit 


the buildup of dust and debris on glass surfaces.154,155 


This makes PFAS-treated glass useful in hard-to-ac-


cess locations, such as building facades and solar 


panels on roofs. PFAS are often applied to glass sur-


faces as coatings, but in some instances the PFAS can 


comprise a separate layer within the glass panel.156


Windows, Doors, and Other Glass & 
Ceramic Fixtures
Common building materials such as windows, mir-


rors, shower doors, bathtubs and toilets may be 


treated with PFAS. Fluorinated coatings are used to 


make glass and ceramic surfaces more durable and 


resistant to heat and abrasion, to prevent soiling and 


grime, and to provide ‘easy to clean’ and anti-smudge 


characteristics.81,154,155,157 Examples of PFAS adver-


tised for use as glass and ceramic coatings include 


SURECO™ 232081 and the Easy Clean Coatings se-


ries.154,157 Fluoropolymer-glass composites have also 


been patented for use in fire-resistant applications.156


Most PFAS-containing glass treatments appear to be 


marketed to product manufacturers rather than do-it-


yourselfers (DIY). It is not clear whether products for 


the DIY market contain PFAS.158 Researchers have 


developed fluorine-free “omniphobic” polyurethane 


and polydimethylsiloxane glass coatings that repel oil 


and water and are also self-healing and resistant to 


chemical wear.159-161 These materials may be suitable 


alternatives to PFAS for glass and ceramic coatings, 


but it is not clear if they are commercially available. 


Lightbulbs 
Fluoropolymer coatings are applied to “shatterproof” 


light bulbs advertised for laboratory, medical, and 


consumer uses.162,163 PTFE coatings reportedly in-


crease the durability of the bulbs and impart non-


stick and easy-clean characteristics without changing 


the color, temperature, or shading of the light.163,164 


Fluoropolymers are also used in electroluminescent 


lamps such as safety exit signs in commercial build-


*A patent from Arkema states that glass coatings can contain PTFE, PVF, PCTFE, FEVE, and copolymers made from the following 
monomers: VDF, TFE, trifluoroethylene, chlorotrifluoroethylene, HFP, vinyl fluoride, perfluorobutylethylene, pentafluoropropene, 
3,3,3-trifluoro-1-propene, 2-trifluoromethyl-3,3,3-trifluoropropene, fluorinated vinyl ethers, fluorinated allyl ethers, non-fluorinated 
allyl ethers, and fluorinated dioxoles.155
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ings.9,60,* PFAS coatings on light bulbs have been 


known to cause respiratory distress and death in 


birds, including poultry.165 


Alternatives to PFAS-containing shatterproof light 


bulbs include using LED or other light sources that 


do not require glass enclosures. 


FABRICS
PFAS are added to fabrics used in furniture, curtains, 


etc., for their stain-, soil-, and water-repellent proper-


ties.166 Fluorinated treatments can be applied to in-


dividual fibers or finished fabrics during manufactur-


ing, or after-sale in the form of sprays. Several brand 


name PFAS-containing treatments include Teflon®, 


Nanosphere®, Scotchgard®, Capstone®, Crypton®, 


Crypton® Green, Nanotex®, Nanotex® + Durablock®, 


and GreenShield®.167 


Furniture brands such as HermanMiller and IKEA 


have successfully phased out PFAS in their mer-


chandise.168,169  A variety of chemical alternatives to 


PFAS are available for use in fabrics. Water- and ure-


thane-based products include Teflon EcoEliteTM and 


DetraPel®.170-172 Alternative paraffin or silicone-based 


polymeric finishes include AquapelTM, Crypton® Zero, 


NikWax®, ZelanTM R3, EcoRepel®, Altopel F3, Arko-


phob®, Arroshield EVO, SBI, and Phobotex® WS.167 


Other alternatives include nanosilica that coats in-


dividual fibers, creating a rough surface to which 


water and oils cannot adhere.173 To avoid addition-


al chemicals, textiles that have tighter weaves and 


are naturally more resistant to water and oil can be 


used. Olefin-based fibers (polypropylene) can be 


used to create durable fabrics174 and are widely avail-


able from major retailers like Crate&Barrel, Bassett, 


Room&Board, and City Furniture.175


Wall and window coverings can also be made with 


PFAS,176-178 such as Dupont’s Tedlar Wallcoverings, 


which the company recommends for high traffic 


areas.177 


Fabric awnings used in front of commercial and res-


idential spaces may be treated with PFAS for wa-


ter- and stain-proofing. Four of five acrylic awnings 


measured in a German study contained fluorotelomer 


alcohols and perfluorocarboxylates at levels that indi-


cate the use of side-chain fluoropolymers.179


*Fluoropolymers used in lighting include PCTFE and a three component polymer, TFE/HFP/VDF.9


Treated fabrics are a likely source of PFAS in indoor dust, which can lead to ingestion of PFAS.
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WIRES AND CABLES
Electrical wires and cables (groups of wires) are typ-


ically insulated with a non-conductive plastic sheath, 


often made of PFAS. The insulating properties of flu-


oropolymers allow for the use of thinner insulating 


sheaths that are flexible, durable, and stand up to high 


temperatures.180 This makes them useful for applica-


tions such as air conditioner units, computers, light 


fixtures, and radiant heated flooring.181,184 The NFPA 


70 (Electrical Code) lists PTFE and ETFE as suitable 


for insulated wiring for all purposes, and ethylene 


chlorotrifluoroethylene (ECTFE), perfluoro-alkoxy, 


PTFE, and ETFE as suitable for building fixtures.185 


Several large chemical manufacturers sell PFAS-con-


taining formulations for coating wires, including Tefzel 


from Chemours and Halar from Solvay.* PFAS are 


also used in electrical tapes in air ducts, which are 


covered in the ‘Tape’ section.


Alternatives to PFAS-containing wire sheaths in-


clude silicone, chlorosulfonated polyethylene, PVC, 


polyethylene, cross-linked polyethylene, chlorinated 


polyethylene, ethylene vinyl acetate, thermoplastic 


elastomer, neoprene, ethylene-propylene rubber, and 


nylon.180,186 Many of these alternatives can function at 


high temperatures while also being resistant to corro-


sion. These alternatives are also more cost-effective 


since PTFE can cost 8-10 times more per pound than 


PVC.180


*The Asahi Glass Company and Daikin both hold several patents for PFAS-containing insulated wires that call for copolymers of TFE/
propylene, ethylene/TFE, TFE/HFP, and ethylene copolymer along with an epoxy and flame retardant.198-200 Chemours has developed 
an ETFE trademark under the name Tefzel, specifically formulated to be used in wiring.201 Other PFAS used in wiring include PVDF 
(Solef/Kynar), ECTFE (Halar), perfluoroalkoxy and FEP (Teflon).180,186,202,203
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TAPE
PFAS-containing tape is used in electrical work, 


plumbing, sealing, and many other applications. One 


of the most well known uses of PFAS in building proj-


ects is Teflon plumber’s tape, also known as thread-


seal tape, which is used to seal pipe connections and 


other threaded fittings.140,187 It works by filling the 


spaces between interlocking pipe threads to create a 


seal and prevent leaking. Plumber’s tape is made of 


100% PTFE film, which reduces friction and prevents 


rust.188,189 Liquid/paste pipe thread sealant can also 


contain PTFE.190 


PTFE tape can contain residual amounts of non-poly-


mer PFAS that have the potential to leach into drink-


ing water. PFOA, for instance, has been used to man-


ufacture PTFE and has also been detected in PTFE 


tape.191,192 PTFE tape is normally in contact only with 


pipe threads and not with flowing water. However, if 


installed incorrectly it can tear and enter the interior 


of a pipe system where the potential for leaching is 


greater.140


Silicone-based thread-seal tapes are available but 


less common.193,194 Liquid/paste pipe thread sealants 


without PFAS are available.195,196 Such products can 


be stronger and more durable alternatives to PTFE 


tape and are thus preferred by plumbers for perma-


nent seals.197


Fluorinated fiberglass and film tapes are used in elec-


trical applications in drop ceilings and other open-air 


spaces, for example, to wrap bundles of wires that 


run between separate floors of commercial build-


ings.204 These tapes are composed of a PTFE-impreg-


nated plastic or a fiberglass base with an adhesive 


layer.204-206 PTFE or other fluoropolymers serve as 


an insulator and strengthening agent and help pre-


vent abrasion.207* These taped bundles can be sur-


rounded by a layer of PVDF, which, in addition to the 


PTFE in the wire sheath, acts as a flame retardant 


and protectant from corrosion and water damage.204 


Fluorinated tape is also used inside conduits so that 


bundles of wires can be easily removed or inserted.206 


PTFE tape is used in the manufacturing and instal-


lation of windows, doors, vents, skylights and other 


structural openings. During manufacturing, fluorinat-


ed tape is employed to hold PVC frames together and 


prevent physical deformities during welding.208,209 


Some windows and skylights may still have this tape 


holding the frame together up until installation or be 


installed into the structure with the tape. Flashing 


tape used to seal the frame of a door, window, or 


other opening to the wooden frame of a building may 


also contain PFAS.210,211 


It is unclear how often PFAS is used in flashing tape, 


but this type of tape can be made from numerous 


non-PFAS materials, including ethylene vinyl acetate, 


high density polyethylene, polyester, and polyure-


thane.211 The fluorinated tapes used to protect PVC 


frames during welding may be unnecessary.


PFAS-containing tape can also be used in flooring ap-


plications to adhere carpet and resilient flooring to the 


underlay or subfloor.212,213 Fluoropolymers are used in 


the release liners (covers that protect adhesive tape 


before application) and are thrown away after use.


* A Daikin Industries patent cites the following fluorine-containing resins for use in tapes: PTFE, TFE/perfluoro(alkyl vinyl ether) 
copolymer, TFE/HFP oxide copolymer, ethylene/TFE copolymer, and PCTFE.206
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TIMBER-DERIVED PRODUCTS
Evidence suggests that PFAS may be used in compos-


ite wooden sheets like oriented strand boards (OSB), 


medium and high-density fiberboard (MDF and HDF), 


and plywood. A study of European building products 


detected small amounts of PFOA and other PFAS in 


14 samples of OSB and other composite wood ma-


terials.214 The source of the PFAS may have been ad-


hesives used during manufacturing.179,214 A separate 


study reported that adding PFAS to a urea-formalde-


hyde resin used in particleboard improved the prop-


erties of the board.215


The same study that detected PFAS in composite 


wood sheets found similar levels in two samples 


of wood fiber insulation, which is marketed as an 


eco-friendly alternative.216 PFAS levels in both the 


wood sheets and wood fiber insulation were relatively 


low and could have resulted from unintentional back-


ground contamination.


SOLAR PANELS 
Numerous uses of PFAS are documented in solar 


panels.9,217,218 Fluoropolymer coatings or films may be 


incorporated into the glass top layer of panels, the en-


capsulant film that surrounds the solar cells, and the 


backsheet.219-221 Fluoropolymers reportedly increase 


durability, transparency, UV-resistance, heat-resis-


tance, mechanical strength, dirt-repellency and ener-


gy production, and they are lightweight.220-223 Halar® 


(ECTFE) and Tefzel® (ETFE), as well as polyvinyl flu-


oride (PVF) and PVDF, are among the fluoropolymers 


used for solar panels.9,218


Rechargeable batteries that are increasingly used to 


store the energy captured by solar panels also con-


tain PFAS. Reported uses of fluoropolymers in lithi-


um-ion batteries and supercapacitors include enhanc-


ing chemical resistance and adhesion properties and 


strengthening the ionic conductivity.218,219,*


* In both types of batteries NEOFLON ® PVDF, NEOFLON VT (a tetrafluoroethylene and vinylidene fluoride copolymer), NEOFLON 
perfluoroalkoxy alkanes, PVDF, and PTFE are used.218,219


Deconstructed solar panel 


These PFAS may be found in each component: 


A (Aluminum frame): FEVE and other proprietary 


fluoropolymers224,225


B (Front sheet): ETFE, ECTFE, FEP218,226


C (Encapsulant): PVDF, ETFE220,221 


E (Back sheet): PVF, PVDF, ECTFE, ZEFFLE,  


a polymer of TFE, HFP, and VDF218,222,227


A  
Aluminum 
frame


B  
Front sheet


E  
Back sheet


C  
Encapsulant


C  
Encapsulant


D  
Solar Cells
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ARTIFICIAL TURF 
Artificial or synthetic turf is used as a water- and main-


tenance-saving alternative to live grass landscaping. 


Its popularity is growing, and as of 2015 there were 


11,000 artificial turf fields in the U.S. and 13,000 


in Europe.228 Synthetic turf is made up of artificial 


fibers resembling blades of grass that are woven into 


a backing material. The grass-like fibers are general-


ly made from nylon, polypropylene, or polyethylene. 


Granular material, known as infill, is often used to fill 


in space between the blades and stabilize the turf 


surface.229


Recent reporting indicates that both the backing and 


the blades of artificial turf can contain PFAS.230 One 


study reported measurable levels of total fluorine in 


blades from eight samples of artificial turf, suggest-


ing that PFAS may be used as polymer processing 


aids during manufacture of the blades.231 Fluoroelas-


tomer- or fluoropolymer-based processing aides can 


be added to melted plastic during extrusion to keep 


the equipment operating smoothly and prevent de-


fects in the finished plastic pieces.232 Such processing 


aids would still be present in the final turf blades or 


backing. The same study detected very low levels of 


non-polymer PFASs in two samples of artificial turf 


backing, 1,000 to 1,000,000 times lower than con-


centrations reported in fibers from new carpet.233,234 


Cost-effective alternatives to fluorinated process-


ing aides include thermoplastic polyurethane-based 


elastomers.235


Artificial turf infill is often made from recycled tires, 


which may be another source of PFAS.* Polymeric 


pellets manufactured specifically as infill are also 


available, and patents indicate that these materials 


may contain PFAS as well.236,237 The infill associated 


with artificial turf can cling to textiles such as shoes, 


clothes, and athletic equipment, leading to human ex-


posure on the field, in the car, and at home. Data on 


PFAS concentrations in artificial turf are scarce, so 


it is difficult to know the magnitude of this potential 


exposure pathway. 


SEISMIC DAMPING SYSTEMS
PFAS are employed in seismic dampers used to make 


large buildings and bridges resilient to earthquakes. 


PTFE pads or discs are used in a variety of ways with-


in structural skeletons and foundations to allow struc-


tures to remain standing.238-246 In some cases, PTFE 


bearings are required by California state law in bridge 


construction.246 


* The following fluorinated chemicals may be used in tire manufacturing and may be present in recycled tires: tetrafluoroeth-
ylene-perfluoro methylvinylether copolymer, tetrafluoroethylene-perfluoro ethyl vinyl ether copolymer, PTFE, FEP, ETFE, PVDF, 
PCTFE, and PVF.252-254 
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FROM BUILDING 
PRODUCTS TO THE 
ENVIRONMENT
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There are several ways in which building 


materials can be a source of PFAS releases 


to the environment. The first takes place be-


fore a building is even constructed, during 


the production of PFAS and the manufac-


ture of products. Facilities that produce 


PFAS (including fluoropolymers) and man-


ufacturers who use PFAS to make other 


products are sources of serious contami-


nation in communities worldwide.7,18,247,248 


Demand for PFAS-containing building prod-


ucts has contributed indirectly to the contamination 


of air, water, land, and food chains in these locations.


PFAS can also be released from building products 


while the products are in use. For instance, interior 


furnishings can release PFAS into indoor dust. A re-


cent study found that renovating buildings with PFAS-


free furniture reduced PFAS levels in dust by 78%.249


Wash water used to clean flooring and textiles may 


carry PFAS from floor and textile treatment products 


into sewer systems and the aquatic environment. For 


instance, disposal of floor wash water into septic sys-


tems is thought to have contaminated drinking water 


at two schools in Vermont.250


Another likely source of pollution is rain and snow that 


falls on roofing, awnings, painted or coated surfac-


es, artificial turf, etc. PFAS may leach from building 


materials into precipitation, or PFAS-containing mate-


rials (e.g. roofing granules) may detach and be trans-


ported in runoff. Either scenario would result in PFAS 


washing off of buildings and onto land or into sewer 


systems and waterways. Researchers have detected 


PFAS in stormwater251 but further research is needed 


to confirm if, and to what extent, building materials 


contribute to PFAS in runoff.


End of life disposal of building materials may also lead 


to environmental emissions of PFAS. Large amounts 


of waste building materials are disposed of in munici-


pal solid waste and construction and demolition land-


fills, and leachate from both types of landfills contains 


PFAS.255 PFAS-containing building products may also 


be sent to municipal solid waste incinerators, which 


have the potential to release PFAS emissions into air. 


Recycling of building materials is another potential 


source of emissions. For example, ten million tons of 


used asphalt shingles are removed from roofs 


annually in the U.S.256,257 These shingles are 


typically sent to landfills, but are sometimes 


recycled into asphalt pavement.258,259 PFAS 


emissions could occur during the recycling 


process or once the pavement is installed. 


Carpets and artificial turf are also high-vol-


ume waste streams that have the potential 


to transfer PFAS into new products if they 


are recycled.


Stormwater runoff that contacts PFAS-containing 
surfaces is a possible source of PFAS releases to  
the environment.


Factories that produce and use PFAS are major sources 
of PFAS pollution.
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MOVING  
FORWARD
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MANAGING PFAS AS A CLASS
PFAS came into the public eye in the early 2000s 


when a class-action lawsuit revealed extensive con-


tamination of drinking water around a PFAS manu-


facturing site near Parkersburg, West Virginia.2 As a 


result of this and other incidents, fluorochemical man-


ufacturers in the U.S. agreed to voluntarily phase out 


PFOA and related harmful chemicals. Those chemi-


cals were then replaced by substitute PFAS purported 


to be less toxic, and to pass through the body more 


quickly. Unfortunately, a growing body of research 


shows that not only are the substitutes harmful, but 


they are also already found in the bodies of many 


people in the U.S. and elsewhere. This is an example 


of a phenomenon known as “regrettable substitution”. 


Current government estimates put the number of dis-


tinct PFAS at greater than 9,000, a figure that keeps 


growing as more are being identified.260 Studying the 


possible health hazards of each of these thousands 


of chemicals is not practical. Instead, scientists and 


non-governmental organizations are calling for gov-


ernments and businesses to manage PFAS using ap-


proaches that address the entire class of chemicals.261 


Instead of switching from PFAS that are known to 


be harmful to other PFAS for which environmental 


and health data are scarce, manufacturers and pur-


chasers can often choose to avoid the class of PFAS 


altogether.


While chemical producers have agreed that certain 


PFAS should be phased out, they and some product 


manufacturers oppose the comprehensive approach 


of avoiding the entire class. 


One contentious question is whether fluoropolymers 


belong in the class of PFAS. The argument for ex-


cluding fluoropolymers from the class is based on the 


assertion that they are biologically inert because of 


their high molecular weight.262 Emerging 


evidence shows that fluoropolymers are 


a diverse group of substances and that 


the assumptions that they are inherently 


non-toxic may be too simplistic.7 However, 


the larger issue is that fluoropolymers can 


be a source of harmful PFAS emissions 


throughout their lifecycle (manufacturing, 


use, and disposal/recycling). As examples, 


fluoropolymer manufacturing has caused 


extensive environmental contamination; 


end-of-life incineration of fluoropoly-


mer-containing products can be a source 


of hazardous air emissions; and fluoropolymer micro-


plastics are a pollution problem worldwide.263,264 


THE NEED FOR TRANSPARENCY
The first step in reducing the use of PFAS is know-


ing the ingredients in building products. Fortunately, 


the building industry has made great strides in re-


cent years in its use of material ingredient data, and 


transparency is becoming the new norm. Architects, 


designers, and other specifiers increasingly request 


this type of information from building product man-


ufacturers, and manufacturers increasingly make it 


available. Tools like Health Product Declarations and 


Declare Labels and platforms like Pharos and Matter 


SCIENTISTS AND NGOs ARE 
CALLING FOR GOVERNMENTS AND 
BUSINESSES TO MANAGE PFAS 
USING APPROACHES THAT ADDRESS 
THE ENTIRE CLASS OF CHEMICALS.
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have been developed to make this exchange of infor-


mation simpler (see Appendix A for a list of Declare 


labels and Health Product Declarations that disclose 


the use of PFAS in a building product). Owners, ar-


chitects, and designers should support expanding the 


content disclosure movement to more manufacturers 


and more product types.


SAFER ALTERNATIVES
Increased transparency makes it easier for builders to 


choose healthier alternative materials without PFAS. 


In some cases these materials are already available in 


the marketplace. In other cases, demand for PFAS-


free alternatives will send a signal to manufactur-


ers that new solutions are needed. 


Product manufacturers consider-


ing replacement chemicals should 


assess them with an eye towards 


preventing regrettable substitution, 


and should consider non-chemical 


solutions when possible. Programs 


such as ChemFORWARD and Green 


Screen for Safer Chemicals® can 


help manufacturers and builders in 


making these decisions.265,266 In ad-


dition, governments can use their


high volume purchasing and specify-


ing power to eliminate non-essential 


PFAS, thus incentivizing the develop-


ment of safer alternatives.


The urgency of this issue cannot be overstated. 
Nearly every person tested has PFAS in their blood, 


even newborn babies. Because the chemicals are so 


persistent, current levels will only increase if society 


continues adding more PFAS to our environment.


SAFER ALTERNATIVES TO PFAS EXIST, 
AND MORE CAN BE DEVELOPED. 
THE BUILDING INDUSTRY HAS THE 
ECONOMIC POWER AND THE TECHNICAL 
EXPERTISE TO MOVE THE MARKET 
AWAY FROM PFAS.
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Working toward the use of safer chemicals in build-
ing materials is an ongoing process that starts with a 
commitment to raising the standard of care. Several 
stakeholder groups have a role to play. 


Remember that change doesn’t happen overnight, but progress 


can be made quickly. Be proud of your achievements, measure 


them, and report them widely.


ARCHITECTS, DESIGNERS, AND BUILDERS 
Product specifiers have a tremendous amount of power to create a healthier built environment. 


• Educate yourself and your colleagues about harmful chemicals in the products you use. The short videos at 


SixClasses.org are a helpful place to start.


• Request ingredient disclosure from product manufacturers. Standardized disclosure tools like HPDs and  


Declare labels make this easier.


• Ask “Is it necessary, given the potential for harm?” Eliminating non-essential uses of PFAS (those that do not 


add a critical function) can readily reduce your project’s chemical footprint.


• Ask for independent research demonstrating the effectiveness of PFAS for their intended function.


• Identify safer alternatives to PFAS for uses that are necessary.


• Innovate design details which eliminate the need for PFAS.


BUILDING PRODUCT MANUFACTURERS 
Product manufacturers play a key role in moving towards safer chemistries.


• Request transparency from chemical suppliers.


• Provide ingredient disclosure to your customers. 


• Standardized disclosure tools like HPDs and Declare labels make this easier.


• Work to phase out PFAS from your product lines by substituting PFAS-free alternatives or through design 


changes.


• Ask your suppliers to develop safer alternatives without PFAS. If your customers are asking for PFAS-free 


products, shifting that demand upstream to your chemical suppliers can transform the industry. 


GOVERNMENTS
Government agencies have influence not only through regulation, but also through purchasing agreements.


• Restrict PFAS-containing products that are not essential. Cities, states, and even countries have already tak-


en this step for products like food packaging and firefighting foam.


• Use your purchasing power to require manufacturers to disclose chemical ingredients and to eliminate non-


essential PFAS.


• Require manufacturers to disclose which PFAS they are using and where.


WHAT CAN YOU DO?
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APPENDIX A
PFAS in Building Materials Identified in Transparency Labels    


Notes 


1. Active HPDs and Declare labels used to populate this table were accessed online in November of 2020.  


2. Building products with Declare labels require greater than 99% public ingredient disclosure and CASRNs are screened against the Living Building 
Challenge (LBC) Red List and its candidate list of substances identified as Priority for Red List Inclusion (Priority). Priority substances do not 
impact program compliance, but do flag on Declare labels in light orange. In January 2021, all PFAS/PFCs not already on the LBC Red List were 
identified by ILFI as Priority and will therefore flag on Declare labels as manufacturers renew their labels annually and ingredients are screened 
against the latest lists. The next additions of PFAS/PFCs to the LBC Red List will be published in January 2022.     
 


3. Definitions       


 Category The building material group as designated in this report. 


 Label Either an HPD or Declare label.     


 HPD The Health Product Declaration Open Standard is a standard specification for the accurate, reliable and consistent reporting  
  of product contents and associated health information, for products used in the built environment. Learn more about HPDs  
  at https://www.hpd-collaborative.org/. 


 Declare Declare is an ingredients label for building products paired with an online database of healthy materials for building project 
  specifications. Learn more about Declare at https://living-future.org/contact-us/faq/#declare. 


 Manufacturer Identifies the business or producer of the building material that submitted their product to the label. 


 Product The identifier that is given by the manufacturer and is listed on the label.  


 PFAS Chemical name of the PFAS disclosed on the label.


 CASRN A ‘CASRN or CAS Registry Number’ is the unique chemical identifier assigned to a compound by the American Chemical  
  Society. Learn more about CASRN at https://www.cas.org/support/documentation/chemical-substances.  


Component/Function As reported on the label, the component/function is the operative reason for applying the PFAS to the product. 


 % Composition As reported on the label, % composition is the concentration of PFAS in the product. 


 



https://www.hpd-collaborative.org/

https://living-future.org/contact-us/faq/#declare

https://www.cas.org/support/documentation/chemical-substances
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I’m not familiar with that site but I was able to find the site on our BRRTs on the web/RR Sites mapper application:
 
Wisconsin DNR
 
WDNR EM/RR BOTW (wi.gov)
 
The BRRTs site number is 03-37-000413. The site was in the leaking underground storage tank program and was closed in 1999. There were apparently six USTs previously at the site. There is currently no DNR Project Manager assigned to the site and I’ll need to do some digging for additional information,
specifically the site history and to follow up on the PFAs sample results that were pulled from our data portal as part of the Journal Sentinel article. Can we discuss after our Monday meeting?  I should be able to get some additional information by then. We could also touch base on PFAs.
 
Thanks.
 
We are committed to service excellence.
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did.
 
Jeff Paddock
Phone: 715-828-8544
Jeffrey.Paddock@Wisconsin.gov
 

From: Dewey, Jeffrey <Dewey.Jeffrey@epa.gov> 
Sent: Monday, April 22, 2024 9:45 AM
To: Paddock, Jeffrey J - DNR <jeffrey.paddock@wisconsin.gov>
Cc: Thompson, Matthew A - DNR <MatthewA.Thompson@wisconsin.gov>; Kaiser, Steven <kaiser.steven@epa.gov>; Duckett, David <Duckett.David@epa.gov>
Subject: PFAS at Wausau Groundwater Contamination
 

CAUTION: This email originated from outside the organization. 
Do not click links or open attachments unless you recognize the sender and know the content is safe.

 

Hi Jeff P.,
 
On Friday, I had an internal discussion with EPA folks about PFAS at the Wausau Superfund Site. Overall, we need to reach out to several people before taking certain actions, but we’d like to eventually pursue sampling followed by whatever actions may be required to ensure the Site
remains protective of human health and the environment.
 
One thing that came up during the meeting was a 3M facility (the Greystone facility in Wausau) upgradient of the municipal wells with known PFAS contamination in groundwater far above MCLs (see this article for details). Do you know if this Site is being managed under the R/R
program or other State cleanup program? I’m reaching out to EPA’s RCRA people to check whether there’s any action on their end as well.
 
I’d also like to have a call with OJ and his team to let them know that PFAS sampling will be required and let them know that EPA can set up a meeting with one of their QAPP reviewers to discuss the elements required in a PFAS-specific QAPP. I know you’re swamped with a lot of other
work, but do you have a 30-minute window that works this week to discuss with OJ? I’m also open to you and I meeting sometime soon to discuss the PFAS strategy at Wausau before meeting with OJ. Let me know what you prefer and have time for and I’m sure we can make it work!
 
Best,
Jeff Dewey
 
Remedial Project Manager (RPM)
Remedial Response Branch 2, Section 6
Superfund & Emergency Management Division
U.S. Environmental Protection Agency, Region 5
312-353-1526
 

https://dnrmaps.wi.gov/H5/?viewer=rrsites
https://apps.dnr.wi.gov/botw/GetActivityDetail.do?detailSeqNo=22047
http://dnr.wi.gov/customersurvey
mailto:Jeffrey.Paddock@Wisconsin.gov
mailto:Dewey.Jeffrey@epa.gov
mailto:jeffrey.paddock@wisconsin.gov
mailto:MatthewA.Thompson@wisconsin.gov
mailto:kaiser.steven@epa.gov
mailto:Duckett.David@epa.gov
https://www.jsonline.com/story/news/local/wisconsin/2023/12/05/high-levels-of-pfas-found-in-well-at-3m-plant-in-wausau/71572485007/

