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Sample Collection and Analysis

For sites 1, 2, 3, 7, 8, 9 and 10, samples were collected at the last sanitary sewer maintenance access hole leaving each facility. However, for Sites 5 and 6 samples were collected straight from the site’s holding tank as the site is not directly connected to a municipal wastewater system. Sampling for this study occurred between June 25, 2019 and September 11, 2019. Composite sampling was initially intended for all the facilities selected for this study. Due to physical challenges, such as the differences in the chamber layout and the location of the maintenance access hole, an automatic sampler was only able to be set up for Sites 2, 8, 9 and 10.  Grab sampling was performed for the rest of the facilities.  

Prior to the initial sampling event at each selected site, deionized (DI) water was put through all the sampling equipment used for this study in order to create a set of instrument blank samples for analysis.
 
Composite Sampling

A HACH AS950 autosampler was used for collecting composite samples for this study.  The device was configured with eight 1.9 L clear glass bottles, HACH silicone pump tubing 3/8” (95mm) internal diameter for the internal portion of the hosing, and Kuri-Tec Klearon K010 phthalate free by Kuriyama 3/8” (95mm) internal diameter (ranging in length between 20’/ 6.1m and 25’/7.6m depending on the depth of the maintenance access hole being sampled) for the external portion of the hosing. For each composite sampling location, a 24-hour composite sample was collected daily for three consecutive days.  Since the device is only capable of housing up to 8 glass bottles, it was programmed to collect three sets of hourly samples and deposit them into one clear glass bottle in order to make a 24-hours composite.  The target volume for each sample was set to 8 litres. However, due to low flow situations which usually occurred during overnight hours, the autosampler may not be able to achieve the target volume.  Whenever this situation occurred, complimentary grab samples were done by manually running the autosampler at the end of the 24-hours sampling period to make up the required volume.  The discrete samples were combined in a 16L stainless steel bucket to make the composite sample.  The bulk sample was then subsampled into the required types of bottles.

Grab Sampling

Depending on the access maintenance hole layout and the location of the invert of the sanitary lateral, the following grab sampling methods were employed: 

Sampling Pump

A HACH Sigma model 3206 portable pump was used for grab sampling at Sites 4 and 7. This sampling pump is essentially the same as the pumping mechanism of the autosampler.  The same two types of hosing used for the autosampler were used for the sampling pump.  New hosing was used for each sampling site. Samples were drawn from the waste stream in the maintenance access hole into a sixteen (16) litre stainless steel bucket and approximately eight (8) litres of samples were collected for each sampling event.  Subsequently, the bulk samples were subsampled into the required types of bottles.  Three sets of grab samples were collected on consecutive days. 

For Site 3, the first sample was collected with the sampling pump.  However, the location of the discharge pipe and the layout of the lateral invert in the maintenance access hole chamber of this site made it difficult to collect samples with this method.  Since the discharge pipe is situated higher than the invert, this made sampling with a stainless bucket possible for subsequent samples at this site.  The bucket was lowered to the outfall of the discharge pipe in the chamber to collect the sample.  

The pump’s internal and external hosing were replaced with new ones prior to deployment for the next sampling site.

Sampling Pole and Bucket

For Site 1, due to the physical layout of the maintenance access hole and the position of the discharge pipe in the chamber, sampling with a pump was not possible.  Therefore, a sampling pole, which is capable of housing a PET500 plastic bottle, was used to collect the first samples. Since the discharge pipe is also elevated from the invert and sampling subsequent samples at this location were collected directly with a stainless steel bucket.























Sample Preparation and Analysis
PFAS target analytes were quantified using internal calibration with linear regression, 1/x weighting and coefficients of determination (R2) greater than 0.990. Seven levels of standards were used to establish the calibration curve for each target compound.  The accuracy of calibration standards are required to fall between ± 30% for the lowest concentration level and ± 20% for all other levels.  One reagent blank with HPLC grade water, one method blank and two method spikes with preserved tap water were processed with each batch of samples for quality assurance/quality control (QA/QC).  As previously described in Kleywegt et al., 2020, blanks were fortified with isotopically-labelled surrogate and internal standards as with the samples, while method spikes were fortified with both native compounds and the isotopically-labelled surrogate and internal standards.  Five labelled standards, 13C2-PFOA, 13C4-PFOA, 13C5-PFNA, 13C2-PFDA and 13C4-PFOS, were first used in 2005. 13C2-PFDoA, 18-O2-PFHxS, 13C8-PFOSA,13C4-PFBA, 13C2-PFHxA, 13C4-PFHpA, 13C2-PFHpA, 13C2-PFUnA and 13C2-PFTeA were added into sample preparation and analysis over time to facilitate accurate isotope dilution quantification of the target analytes. Method detection limits (MDL) were determined based on the standard deviation of calculated results for spike replicates and ranged from 0.5 to 1 ng/L as listed in Supplemental Data Table S1.  

Table S1: List of Per – and Polyfluoroalkyl Substances (PFAS) quantitatively analyzed, associated acronym, Chemical Abstract Number (CAS no.), Method Detection Limit (MDL) 
	Parameter
	Acronym
	CAS No.
	MDL
(ng/L)

	[bookmark: _Hlk43969673]Perfluorobutane sulfonic acid
	PFBS
	375-73-5
	1

	Perfluorobutanoic acid
	PFBA
	375-22-4
	1

	[bookmark: _Hlk43995367]Perfluoropentanoic acid
	PFPeA
	2706-90-3
	1

	[bookmark: _Hlk43995312]Perflurohexanoic acid
	PFHxA
	307-24-4
	1

	Perfluorohexane sulfonate
	PFHxS
	355-46-4
	1

	Perfluoroheptanoic acid
	PFHpA
	375-85-9
	1

	Perfluorooctane sulfonamide
	PFOSA
	754-91-6
	0.5

	Perfluorooctanoic acid
	PFOA
	335-67-1
	0.5

	Perfluorooctane sulfonate
	PFOS
	1763-23-1
	0.5

	Perfluorononanoic acid
	PFNA
	375-95-1
	0.5

	Perfluorodecanoic acid
	PFDA
	335-76-2
	0.5

	Perfluorodecane sulfonate
	PFDS
	335-77-3
	1

	Perfluoroundecanoic acid
	PFUnDA
	2058-94-8
	1

	Perfluorododecanoic acid
	PFDoDA
	307-55-1
	1




Figure S1: Concentrations of Per- and Polyfluoroalkyl Substances (PFAS) monitored at three (3) Circuit Board Manufacturing Sites (8, 9 and 10) in nanogram per litre (ng/L).
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