Weston Q

55 Walkers Brook Drive, Reading, MA 01867 (HQ)
Tel: 978.532.1900

December 4, 2025

Chip Clunie

Director of Facilities & Grounds
Nantucket Public Schools

10 Surfside Road

Nantucket, MA 02554

Re: Proposed Synthetic Turf System PFAS Testing Results
Dear Mr. Clunie:

Weston & Sampson Engineers, Inc. (Weston & Sampson) has prepared this letter regarding the
proposed synthetic turf system for the Nantucket Public Schools Capizzo Stadium renovation project at
your request. The focus of the information provided is the potential presence of poly and perfluorinated
alkyl substances (PFAS) in the synthetic turf system proposed. Over the past several years there has
been a substantive evolution in the manufacturing of synthetic turf and the testing methodologies utilized
for PFAS detection. The evolving scientific understanding of the complex chemistry, environmental fate,
exposure routes and lack of regulatory limits, makes presentation and discussion of PFAS presence
and potential risks challenging. Below, we summarize and discuss recently provided testing data
related to the proposed synthetic turf system.

PFAS BACKGROUND

PFAS are a manmade suite of compounds utilized in many consumer products to provide durable
waterproof coatings and in aqueous film forming foam (AFFF) used for firefighting. The scientific
community is rapidly evolving its understanding of PFAS in the environment. Many PFAS have been
shown to be very resistant to water, oil and degradation under typical environmental conditions. Some
PFAS are water soluble and can be ingested via this exposure route. These soluble PFAS have also
been shown to bioaccumulate in plants, animals and humans. Therefore, PFAS are considered to be
contaminants of emerging concern (CECs), which are those chemicals that present potentially
unacceptable human health effects or environmental risks, and either: (1) do not have regulatory
cleanup standards, or (2) regulatory standards are evolving due to new science, detection capabilities
or evolving understanding of potential exposure and toxicity, or a combination of these issues.

PFAS are contained in thousands of consumer products including food packaging, cookware, soaps,
personal care products and waterproof textiles used in jackets and boots. Due to their presence in so
many products and their environmental persistence, PFAS are now ubiquitous in the environment. PFAS
has been detected in human blood, surface water sediments, surface and groundwater, and wildlife
across the globe. Although the scientific research into PFAS is evolving, there is evidence of adverse
health effects associated with long-term exposure to some PFAS compounds. The primary focus of
USEPA and other regulatory agencies for exposure to PFAS is through consumption of soluble PFAS in
contaminated drinking water. Based on the limited research studies to date and what is known about
the chemical composition of PFAS, dermal (skin) contact with PFAS containing materials is expected to
pose minimal health risk.
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SYNTHETIC TURF MANUFACTURE

Synthetic turf grass is made by extruding a mixture of primarily polyethylene plastic into a mold shaped
as blades of grass. Typically, a processing agent is utilized within the polyethylene mixture to assist
with effective plastic injection into a mold and ease removing the blades from the mold. It is our
understanding that historically the predominant processing agent being used by the plastic grass
manufacturers was polyvinylidene fluoride-co-hexafluoropropylene (PVDF-HFP). To our knowledge no
other PFAS were being intentionally used in the manufacture of synthetic turf system components.

In recent years, a number of synthetic turf manufacturers have indicated that they have modified their
manufacturing processes and use non-PFAS containing mold release agents.

PFAS REGULATION

Drinking Water

The USEPA has set a maximum contaminant level for perfluorooctanesulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA) in drinking water of 4 parts per trillion (ppt). Massachusetts Department
of Environmental Protection (MADEP) has developed drinking water standard of 20 ppt for the sum of
six PFAS compounds (PFAS6) including both acid and anionic forms of the following:

e perfluorohexanesulfonic acid (PFHxS)
e perfluoroheptanoic acid (PFHpA)

e perfluorooctanesulfonic acid (PFOS)
e perfluorooctanoic acid (PFOA)

e perfluorononanoic acid (PFNA)

e perfluorodecanoic acid (PFDA)

Surface Water

Currently neither the USEPA nor MADEP have set a surface water guidance/standard concentrations for
PFAS. USEPA has draft recommended freshwater Aquatic Life Water Quality Criteria (AWQC) for PFOA
and PFQOS that are protective of aquatic organisms (see below). They are orders of magnitude higher
than drinking water standards.

Draft Recommended Freshwater Aquatic Life Water Quality Criteria for PFOA and PFOS

Constituent Acute water column (CMC) | Chronic water column (CCC)
perfluorooctanesulfonic acid (PFOS) 49 mg/L 0.094 mg/L
perfluorooctanoic acid (PFOA) 3.0 mg/L 0.0084 mg/L

Soils

MADEP has set standards for the PFAS6 in soil. Method 1 S-1/GW-1 concentrations are protective of
potential leaching into groundwater and Method 1 S-1/GW-2&3 is protective of direct contact exposure.
The table below summarizes the saoil limits.
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MADEP Soil Standards - parts per billion

PFAS Leaching to Groundwater Direct Contact
perfluorohexanesulfonic acid (PFHxS) 0.30 300
perfluoroheptanoic acid (PFHpA) 0.50 300
perfluorooctanesulfonic acid (PFOS) 0.72 300
perfluorooctanoic acid (PFOA) 2.00 300
perfluorononanoic acid (PFNA) 0.32 300
perfluorodecanoic acid (PFDA) 0.30 300

Consumer Products

No federal standards or regulatory limits are presently set for consumer products containing PFAS. The
European Union regulates chemicals contained in consumer products via the Registration, Evaluation,
Authorization and restriction of Chemicals (REACH) regulation. REACH is a European Union regulation
(1907/2006/EC) restricting the levels of specific chemical substances in all imported goods. PFOS and
PFOA are listed as restricted compounds by REACH. California Prop-65 provides a list containing a
wide range of naturally occurring and synthetic chemicals that are known to cause cancer or birth
defects or other reproductive harm. If a product contains chemicals on this list, a warning must be
provided on the product. PFOA, PFOS, PFNA and PFOS transformation and degradation precursors
are on the Prop-65 list.

The majority of synthetic turf manufacturers, including TenCate, have provided certifications that their
products meet EU REACH and Prop-65 requirements regarding the absence of PFAS in the manufacture
of their products.

Many states have, or are proposing, bans on specific consumer products that “intentionally add” PFAS
in their manufacturing process. Several of these product bans specifically reference synthetic turf.
Massachusetts does not have such a ban. Each of the individual State bans have unique definitions for
what constitutes “intentionally added” PFAS. Generally, “intentionally added” PFAS is defined as the
use of sufficient PFAS to provide a “function” in the final product such as oil resistance, water proofing,
etc. The burden of proof for “intentionally added” PFAS status lands with the manufacturers. They must
certify that their manufacturing process does not “intentionally add” PFAS. Some State bans also define
a consumer product as containing “intentionally added” PFAS if it contains greater than 100 parts per
million (ppm) Total Organic Fluorine (TOF).

TESTING METHODS

There are thousands of PFAS compounds. Currently, accredited laboratories only have the ability to test
and identify approximately 40 specific PFAS compounds in consumer products via one EPA certified
method. This method (EPA 1633) quantifies the PFAS6 regulated by MADEP.

Currently, there is no EPA certified “Total Organic Fluorine” analysis method. Individual laboratories have
developed their own methods to measure TOF. Some laboratories use Total Extractable Organic
Fluorine analysis as a proxy for TOF. Other laboratories first analyze samples for Total Fluorine and
Total Inorganic Fluorine. They then subtract the Total Inorganic Fluorine concentration from the Total
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Fluorine concentration to obtain a TOF concentration. Unfortunately, the results of each of these TOF
analysis methods are not directly comparable to the other. The TOF analyses are designed to identify
the presence of all fluorine bonded to carbon atoms. Neither method distinguishes between naturally
occurring or manmade organic fluorine nor do they provide any insight as to the types of potential PFAS
present.

SYNTHETIC TURF TESTING RESULTS

Weston & Sampson was provided with laboratory results from Professional Testing Laboratory, LLC
(PTL) of a sample labelled “TenCate Full Artificial Turf System”. It is unclear if the “turf system” being
tested is the same as that proposed for Capizzo Stadium. The laboratory results are attached to this
letter. The testing occurred in November 2024,

PLT used an in house PFAS sample preparation and analysis method to identify 70 individual PFAS,
including the PFAS6. They also performed a total fluorine analysis. No individual PFAS were identified
as present above the method detection limits of 0.012 to 0.056 part per billion. These detection limits
are at least 10 times less than the MassDEP allowable concentration to protect groundwater from soil
leaching PFAS (S-1/GW-1).

No total fluorine was identified at the detection limit of 1 part per million. This detection limit is 100 times
less than the 100 part per million threshold in other individual State “intentionally added” PFAS
definitions for banned consumer products.

Laboratory results were also provided for Brock SP ShockPad, PowerBase, and BrockFill performed in
September 2024 by Eurofins laboratory. Analyses performed were laboratory specific methods for
individual PFAS and TOF. No individual PFAS or TOF concentrations were reported above detection
limits. Detection limits were 10 to 1,000 below the S-1/GW-1 and “intentionally added” thresholds.

Weston & Sampson Conclusions Regarding Synthetic Turf Testing Results:
Based upon the information we have reviewed to date we have made the following conclusions:

1. No individual PFAS compounds were detected at concentrations above laboratory
reporting limits in the tested synthetic turf system materials.

2. Total Fluorine was not detected at concentrations above laboratory reporting limits in the
tested synthetic turf system materials.

It is the opinion of Weston & Sampson that No Significant Health Risk to field users or the environment
related to PFAS in the tested synthetic turf system.

Suggested Discussion Points
While the science regarding PFAS is evolving, the following points of discussion represent our
understanding based on the science that is currently available.
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¢ No Federal or Massachusetts standards exist for PFAS concentrations in consumer products.

¢ Multiple tests performed on the synthetic turf system components proposed for the project report
PFAS concentrations as “none detected”. All regulated PFAS (PFAS6E) and unregulated PFAS
concentrations reported are well below the MassDEP drinking water and soil exposure
standards.

e We believe the synthetic turf system components tested pose No Significant Health Risk from
PFAS to field users or the environment.

e Samples of the material lots to be shipped to the project should be tested to confirm individual
PFAS and total fluorine concentrations.

If you have any questions or comments regarding this letter or need any additional information, please
do not hesitate to contact our office at 802-882-7028.

Sincerely,
WESTON & SAMPSON ENGINEERS, INC.

Steven LaRosa Marie Rudiman
Senior Technical Leader Senior Risk Assessor/Toxicologist

\\wse03.local\wse\projects\ma\nantucket ma\nantucket public schools\correspondence\2025\pfas letter nantucket 2025.12.04.docx
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Professional

Testing
Laboratory
LLC
TEST REPORT
DATE: 11-14-2024 Page 1 of 4 TEST NUMBER: 0311703
CLIENT | Tencate Grass
EPA Method 537 Determination of Selected Perfluorinated Alkyl
Acids by Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry (LC/MS/MS) via
TEST METHOD CONDUCTED Isotope Dilution Technique
DESCRIPTION OF TEST SAMPLE
IDENTIFICATION TenCate Full Arfificial Turf System
CONSTRUCTION Turf

GENERAL PRINCIPLE

A sample is fortified with isotopically labeled analogues of the method analytes that function as
isotope dilution standards. The sample is passed through an SPE cartridge containing polystyrene
divinylbenzene with a positively charged diamino ligand to extract the method analytes and isotope
dilution analogues. The cartridge is rinsed with sequential washes of agueous ammonium acetate
followed by methanol, then the compounds are eluted from the solid phase sorbent with methanol
containing ammonium hydroxide. The extract is concentrated to dryness with nifrogen in a heated
water bath. The extract volume is adjusted to 1.0 mL with 20% water in methanol (v/v), and three
isotopically labeled isotope performance standards are added. Extracts are analyzed by LC-MS/MS in
the MRM detection mode. The concenftration of each analyte is calculated using the isotope dilution
technique. For QC purposes, the percent recoveries of the isotope dilution analogues are calculated
using the integrated peak areas of isotope performance standards, which are added to the final
extract and function as traditional internal standards, exclusively applied to the isotope dilution
analogues.

TEST RESULTS

Sample ID Lincoln Turf System - Complete
Lab Sample Number 410-174412-1
Sampling Date 10/7/2024 00:00:00
Matrix Solid
Dilution Factor 1
Units ng/g
Prep Level Cryogenic Grinding
LCMS - 537 IDA CAS# Result Q RL MDL
NVHOS 801209-99-4 ND U 0.060 0.021
PES 113507-82-7 ND U 0.060 0.020
10:2 FTS 120224-60-0 ND U 0.060 0.022
PMPA 13140-29-9 ND U 0.060 0.018
HFPODA 13252-13-6 ND U 1.0 0.20
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DATE: 11-14-2024

TEST REPORT

Page 2 of 4 TEST NUMBER: 0311703

CLIENT | Tencate Grass

EPA Method 537 Determination of Selected Perfluorinated Alkyl

Acids by Solid Phase Extraction and Liquid

Chromatography/Tandem Mass Spectrometry (LC/MS/MS) via
TEST METHOD CONDUCTED Isotope Dilution Technique

DESCRIPTION OF TEST SAMPLE
IDENTIFICATION Lincoln Field sample, TenCate Turf
Perfluoro-4- o 133201-07-7 ND ul o060 0.019
ethylcyclohexanesulfonic acid
Perfluoro-3,6-dioxaheptanoic acid 151772-58-6 ND U 0.060 0.024
Perfluorooctadecanoic acid 16517-11-6 ND U 0.060 0.012
NEtFOSE 1691-99-2 ND U 0.060 0.020
Perfluorooctanesulfonic acid 1763-23-1 ND U 0.060 0.035
Perfluoroundecanoic acid 2058-94-8 ND U 0.10 0.056
NMeFOSAA 2355-31-9 ND U 0.060 0.031
R-PSDA 2416366-18-0 ND U 0.060 0.030
Hydrolyzed PSDA 2416366-19-1 ND U 0.060 0.020
R-PSDCA 2416366-21-5 ND U 0.060 0.022
R-EVE 2416366-22-6 ND U 0.060 0.020
NMeFOSE 24448-09-7 ND U 0.060 0.023
PEPA 267239-61-2 ND U 0.060 0.020
Perfluoropentanoic acid 2706-90-3 ND U 0.060 0.024
Perfluoropentanesulfonic acid 2706-91-4 ND U 0.060 0.022
6:2 Fluorotelomer sulfonic acid 27619-97-2 ND U 0.10 0.049
8:2 FTICA 27854-31-5 ND U 0.060 0.016
PS Acid 29311-67-9 ND U 0.10 0.050
NEtFOSAA 2991-50-6 ND U 0.060 0.022
Perfluorohexanoic acid 307-24-4 ND U 0.060 0.019
Perfluorododecanoic acid 307-55-1 ND U 0.060 0.023
NMeFOSA 31506-32-8 ND U 0.060 0.031
Perfluorooctanoic acid 335-67-1 ND U 0.060 0.022
Perfluorodecanoic acid 335-76-2 ND U 0.060 0.024
Perfluorodecanesulfonic acid 335-77-3 ND U 0.060 0.021
Perfluorohexanesulfonic acid 355-46-4 ND U 0.060 0.019
3:3 FICA 356-02-5 ND U 0.060 0.020
Perfluorobutanoic acid 375-22-4 ND U 0.060 0.024
Perfluorobutanesulfonic acid 375-73-5 ND U 0.80 0.36
Perfluoroheptanoic acid 375-85-9 ND U 0.060 0.024
Perfluoroheptanesulfonic acid 375-92-8 ND U 0.060 0.020
Perfluorononanoic acid 375-95-1 ND U 0.060 0.023

i TN/
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DATE: 11-14-2024

TEST REPORT
Page 3 of 4 TEST NUMBER: 0311703

CLIENT | Tencate Grass

EPA Method 537 Determination of Selected Perfluorinated Alkyl

Acids by Solid Phase Extraction and Liquid

Chromatography/Tandem Mass Spectrometry (LC/MS/MS) via
TEST METHOD CONDUCTED Isotope Dilution Technique

DESCRIPTION OF TEST SAMPLE
IDENTIFICATION Lincoln
Perfluorotetradecanoic acid 376-06-7 ND U 0.060 0.024
Perfluoro-3-methoxypropanoic acid | 377-73-1 ND U 0.060 0.024
8:2 Fluorotelomer sulfonic acid 392108-34-4 ND U 0.060 0.017
PFO2HXA 39492-88-1 ND U 0.060 0.016
PFO30A 39492-89-2 ND U 0.060 0.020
PFO4DA 39492-90-5 ND U 0.060 0.019
Perfiuoro-3,5.7,9,11- 39492-91-6 ND ul 0060 0.024
pentaoxadodecanoic acid
NEtFOSA 4151-50-2 ND U 0.060 0.025
Perfluoroproprionic acid 422-64-0 ND U 0.500 0.020
Perfluoropropanesulfonic acid 423-41-6 ND U 0.060 0.021
6:2 FTCA 53826-12-3 ND U 0.060 0.013
10:2 FTCA 53826-13-4 ND U 0.060 0.019
PFMOAA 674-13-5 ND U 0.060 0.016
Perfluorohexadecanoic acid 67905-19-5 ND U 0.060 0.013
Perfluorononanesulfonic acid 68259-12-1 ND U 0.060 0.022
EVE Acid 69087-46-3 ND U 0.10 0.050
8:2 FTUCA 70887-84-2 ND U 0.060 0.031
6:2 FTUCA 70887-88-6 ND U 0.060 0.027
10:2 FTUCA 70887-94-4 ND U 0.060 0.032
Perfluorotridecanoic acid 72629-94-8 ND U 0.060 0.021
Hydro-PS Acid 749836-20-2 ND U 0.060 0.024
Perfluorooctanesulfonamide 754-91-6 ND U 0.060 0.021
9CI-PF3ONS 756426-58-1 ND U 0.060 0.024
4:2 Fluorotelomer sulfonic acid 757124-72-4 ND U 0.060 0.017
11CI-PF30OUdS 763051-92-9 ND U 0.060 0.022
Hydro-EVE Acid 773804-62-9 ND U 0.060 0.020
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Professional

Testing
Laboratory
LLC
TEST REPORT
DATE: 11-14-2024 Page 4 of 4 TEST NUMBER: 0311703
CLIENT | Tencate Grass
EPA Method 537 Determination of Selected Perfluorinated Alkyl
Acids by Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry (LC/MS/MS) via
TEST METHOD CONDUCTED Isotope Dilution Technique
DESCRIPTION OF TEST SAMPLE
IDENTIFICATION Lincoln
Perfluorododecanesulfonic acid 79780-39-5 ND U 0.060 0.020
Perfiuoro-disopropoxybutanoic 801212-59-9 ND u| 0060 0.024
7:3 FICA 812-70-4 ND U 0.060 0.016
Perfluoro(4-methoxybutanoic acid) | 863090-89-5 ND U 0.060 0.022
5:3 FICA 914637-49-3 ND U 0.060 0.019
4,8-Dioxa-3H-perfluorononanoic 919005-14-4 ND U 0.060 0.022
acid (ADONA) ) )
MTP 93449-21-9 ND U 0.060 0.017
*-: LCS and/or LCSD is outside acceptance limits, low
biased.
*+: LCS and/or LCSD is outside acceptance limits, high
biased.

*1 : LCS/LCSD RPD exceeds control limits.

B : Compound was found in the blank and sample.

cn : Refer to Case Narrative for further detail

| : Value is EMPC (estimated maximum possible

concenftration).

J: Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
U : Indicates the analyte was analyzed for but not

detected.

Bold indicates detected result.

COMMENTS
The material as received and tested meets all current regulations and recommendations for the presence of
Perfluorinated Alkyl Acids.
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TEST REPORT
DATE: 01-29-2024 Page 1 of 1 TEST NUMBER: 0304711
[‘CLENT [ Tencate Grass l

BS EN 14582 Characterization of Waste. Halogen and Sulfur
TEST METHOD CONDUCTED Content. Oxygen Combustion in Closed Systems and
Determination Methods.

DESCRIPTION OF TEST SAMPLE

IDENTIFICATION Iron Turf System (Complete)
CONSTRUCTION turf
GENERAL PRINCIPLE

This test standard specifies a combustion method for the determination of halogen content in
materials by combustion in a closed system containing oxygen. The subsequent combustion product is
analyzed for total fluorine content.

TEST RESULTS

| FLUORINE CONTENT None Detected
*MDL=1.0 ppm
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