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Topics for Discussion

* Drinking water

* Other media

« State specific guidance - Where / what to sample?
 Cross contamination avoidance guidance

* Cross contamination study results
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Drinking Water Sampling Method 537 / 537.1

« Sampling for SDWA compliance?
— Use Method 537 / 537.1

» Designed for chlorinated public water supplies
« UCMR 3 method
* Amenable to a specific 14 / 18 compound PFAS target list

» Specific method requirements
— Trizma®@ de-chlorinating agent/buffer
— Field reagent blanks (FRB)

 FRB must be handled along with each sample set

— Sample set is composed of samples collected from the same sample site
and at the same time 3



Method 537 Section 8.3:
FRB must be handled along with each sample set

 Method 537 Section 8.3
* For each FRB, an empty sample bottle (no preservatives) will also be shipped

— Sampler must open the shipped FRB and pour the preserved reagent water
into the empty shipped sample bottle, seal and label this bottle as the FRB

* Treated as a sample in all respects, including shipment to the sampling site, exposure
to sampling site conditions, storage, preservation, and all analytical procedures

 The FRB is shipped back to the laboratory along with the samples and analyzed to
ensure that PFAAs were not introduced into the sample during sample
collection/handling.
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Field Quality Control

« Other than FRB for compliance drinking water sampling...
— Inclusion of PFAS field QC in sampling program

« Same concept as non-PFAS sampling programs
* Follow regulatory guidelines where applicable
— i.e. MassDEP sampling DW under the MCP

« Sampling in duplicate, use of trip blanks
* Field QC options

— Precision
* Field duplicates, split samples

— Accuracy
« PE/PT samples
« MS/MSD
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PFAS Sampling Instructions for SDWA (Drinking Water) Compliance for EPA Method 537
Flease read instructions entirely prior to sampling event.

It should be noted that there is considerable information available from the US EPA as well as a multitude of state
regulatory agencies regarding the potential for PFAS cross-contamination during sampling. It is recommended that
pamplers consult the applicable regulatory guidance prior to sampling. The following instructions are drawn from
[METHOD 537, Wersion 1.1, September 2009, EPA Document £ EPAMOINR-DE/G2".

The sample handler must wash their hands before 2sampling and wear nitrile gloves while filling and sealing the sample
bottles. PFAS contamination during sampling can occur from a number of common sources, such as food packaging and
pertain foods and beverages. Proper hand washing and wearing nitrile gloves will aid in minimizing this type of accidental
pontamination of the samples.

Each sample requires a set of containers to comply with the method as indicated below.
Container Count
2 Sampling Containers - Emipty
Reagent Water for Field Blank use
1 Field Blank (FRB) Container - Empty

Preservative
Pre presenved with Trizma
Pre preserved with Trizma
Unpreserved

** sampling container must be filled to the neck. For instructional purposes a black line ‘
has been drawn to illustrate the required fill level for each of the 2 Sample containers™ : |
The Field blank, for SOWA compliant samples only, must be included and handled with

—

each sample sat at the sampling location. A sample set consists of samples collected from the
Eame site at the same time.

Field Blank Instructions:

1. Locate the Reagent Water container from the bottle order. The Reagent Water
container is prefilled with PFAS-ree water and preserved with Trizma.
2. Locate the empty container labeled *Field Blank”.

Container Type
275 mL container
275 mL container
275 mL container

3. Open both containers and proceed to transfer contents of the “Reagent Water”
container into the “Field Blank™ container. L
Both the empty Reagent Water container and the filled Field Blank container must be il

returned to the laboratory along with the samples taken.
Bampling Instructions:

1. Each sampling event requires 2 containers to be filled to the neck of the provided containers for each
sampling location.

2. Before sampling, remove faucet asrator, run water for 5 min, slow water to flow of pencil to avoid splashing

and fill zample containers to neck of container (as previously illustrated) and invert 5 times.

Do not overfill or inse the container.

Close containers securely.

Ensure Chain-of-Custody and all labels on containers contain required information.

Place zample, Field Blank and empty Reagent Blank containers in ice filled cooler and retum to the

laboratory. Samples should be kept at 4°C +2. Samples must not excesd 10°C during first 48 hours after

collection. Hold time is 14 days.

LAl

Flease contact your project manager with additional questions or concems.
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PFAS Sampling Instructions for non-Drinking Water (non-SDWA) for EPA Method 537 and/or
LC/IMS/MS Incorporating the Isotope Dilution Technique

Please read instructions entirely prior to sampling event.

It should be noted that there is considerable information available from the US EPA as well as a nmultitude of state
regulatory agencies regarding the potential for PFAS cross-contamination during sampling. R iz recommended that
samplers consult the applicable regulatory guidance pricr to sampling. For addiional information, please refer to
“METHOD 537 Version 1.1, September 2009, EPA Document #: EPABDNR-05/092".

The sample handler should wash their hands before sampling and wear nitrile gloves while filling and sealing the sample
bottles. PFAS contamination during sampling can cccur from a number of common sources, such as food packaging and
certain foods and beverages. Proper hand washing and wearing nitrile gloves will aid in minimizing this type of accdental
contamination of the samples.

Container Count Container Type Preservative

2 Sampling Containers - Empty 275 mL container Unpreserved
Reagent Water for Field Blank use 275 mlL container Unpreserved

1 Field Blank (FRB) Container - Empty 275 mL container Unpreserved

Sample containers for field blanks are included with your container order. If wou wish to
submit field blanks (billable samples) in addition to your field samples, please prepare them as
instructed below:

Field Blank Instructions:

1. Locate the Reagent Water container from the bottle order. The Reagent Water
container is prefilled with PFAS-free water and preserved with Trizma.
2. Locate the empty container labeled “Field Blank”.

= Sampling container must be filled to the neck. For instructional purposes a black line ‘
has been drawn to illustrate the required fill level for each of the 2 Sample containers™ 3 |
—

3. Open both containers and proceed to transfer contents of the "Reagent Water”
container into the “Field Blank™ container. L
Both the empty Reagent Water container and the filled Field Blank container must be “

retumed to the laboratory along with the samples taken,
Sampling Instructions:

1. Each sampling event requires 2 containers to be filled to the neck of the provided containers for each
sampling location.

Fill =ample containers to neck of container (as previcusly illustrated) and invert 5 times.

Do not overfill or rinse the container.

Close containers securely.

Ensure Chain-of-Custody and all labels on containers contain required information.

Place sample, Field Blank and empty Reagent Blank containers in ice filled cooler and retum to the
laboratory. Samples should be kept at 4°C +2. Samples must not excead 10°C during first 48 hours after
collection. Hold time i= 14 days.

N

Please contact your project manager with additional gquestions or concems.




Site Characterization Considerations, Sampling Precautions,
and Laboratory Analytical Methods for Per- and Polyfluoroalkyl
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Site Characterization Considerations, Sampling Precautions,
and Laboratory Analytical Methods for Per- and Polyfluoroalkyl

Substances (PFAS) 3 Sampling

JFLELLﬁS;!EJL‘:';m sita charactarization, sampiing, and anaiytical  [mte b ot et ot et Sampling conducted to determine PFAS concentrations in water, soil, sediment, air, biota and other sources is similar
i sl sl i oL S gy scienca and emerging technologias to that for other chemical compounds, but with several additional specific considerations and protocols. If regulatory
2y often occurin cpmp_nlax r!'mdurgs that can changg_m'grtlma_ At regarding PFAS. This fact sheet i ) . ) ! : .
e o o e e CcssmehossiorawsiatngPEAS  procedures, methods, or guidelines are inconsistent with the needs of a PFAS sampling program, then the governing
- - P - " In the environment, INciuding: ) ) ] .
B sy »site charactarzation corsiderations. @0€NCY shoould be contacted directly to determine an alternate approach or if an exception can be made. Other
field staff afiect sampie resuits. PO e considerations for PFAS sampling include low laboratory detection limits, state and federal screening levels, and in some

USEPA has compiled an online rasourcs for PRAS that includss topics such  * [2boratory analytical methods

as policy and guidance, chemistry and behavior, occurrence, toxicology,
site characterization, and remediation technologies (USEPA 2017h). The National Groundwater Association (NGWA) has
also published a rasource on PRFAS that includes information about sampling and analytical methods (NGWA 2017).

cases, cleanup criteria and potential for background concentrations of PFAS in the environment.

2 Site Characterization Considerations

The purpose of site characterization is to understand the sources of contamination, site-specific contaminant fate

and transport, and potential exposures and risks posed by a site. The site characterization tachniques and study
principles for PFAS-contaminated sites ara generally the same as for any other site contaminated by hazardous
substances. Ganeral site investigation principles and technigues will not be covered in this fact sheet, as these are well
described in many existing guidance documents (for exampla, ASTM International 2011, 201 3a, 2013b, 20143, 2014k;
Intergovernmental Data Quality Task Force (IDOTF) 2005; USEPA 1987, 1888a, 2000a, 2006c, 2013a, 201 6.

The unique chemical characteristics, uses, and transport mechanisms of PFAS should be accounted for whan
characterizing a contaminated site. PFAS sources (including ambient sources) pose many challenges, including their
frequent occurrance as mixtures, the role of pracursors, and the persistence and mobility of PRAS relative to othar
environmental contaminants.

12'h: ;3:;i§’t:::mi:;::;;:ﬁ?;:;t contains conceptual sits models, including descriptions and figures, Pe r— a nd P 0 IYfI uo roa I kYI S u bsta n Ce s (P FAS) Te a m

for four different common source scenarios. Phase 1 site characterization investigations (ASTM 2013c) may miss

the potential for PFAS contamination at a site because these chemicals historically were not considened hazardous.

Companng timelines of site history (for example, processas, layout, chemical use, and releass history) with the timeline

of PEAS use and with existing drinking water data (for example, tha UCMR data [USEPA 20171]) can be halpful in M h 2 0 1 8
determining source identification. A solid undarstanding of historical uses and the past presence of PRAS is critical to a rc

identifying PFAS that may have been released at a site. Ses the History and Use fact sheet for more information.

Another challenge is that commercial products and industrial releases may consist of complex PFAS mixturas that
change over time through fate and transport mechanisms and may include unidentified PFAS. Changes in manufacturing
practices as wall as formula moedifications also complicate the source identification. When characterizing source

areas, there is often a focus on only perfluorcalkyl acids (PRAAS), particularly perfluorooctane sulfonate (PFOS) and
perfluorooctanoate (PFOA), which are the current chemicals of concern. These and other chemicals of concern ware
often released as part of original PRAS mixtures, but also may be fransformation products of PRAA precursors. The focus
on PFAAs means that significant portions of the total PFAS contamination might be missad, lsading to undarestimates of
plume life expectancy for groundwater and mass flux as well as PFAS contaminant mass.
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The variation in mixtures of PFAS, associated with different procassas and products, may provide signatures that help
identify source areas and distinguish between multiple sources. However, careful analysis is needed to distinguish

50 F St. NW, Suite 350
bahv;;_\en signatures associated with differing sources and those due to environmental partitioning or multiple releases washi ngton 3 DC 20001

Knowledge of PRAS fate, transpart, and moda of releass is essantial to placing sampling locations. Somea PRAS releasad It mWEb D rg
at aqueous film-forming foam [(AFFF) training or application sites or by industrial air emissions may result in large, diffuse * AHOIINDIY +
areas of soil contamination (rather than point sources) that act as sources of groundwater contamination. Air emissions
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Sampling Protocols and
Lab Analyses

Peter Sandin

NHDES Hazardous Waste Remediation Bureau
PFAS Stakeholder Meeting

April 11, 2017
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Topics

» Developing a Sampling Plan
> Site Prioritization
» Existing Conceptual Site Model
» Historical knowledge not previously considered for CSM
- Provide sound justification for approach
» Sampling Protocols
> Field Equipment Selection

- Personal Considerations
- QA/QC

» Laboratory Analyses and Considerations




MassDEP E‘Jm“;m“gf?'ﬂ" OIEASSSECQUESEM A Collection of Groundwater Samples for Perfluorooctanoic Acid
Xecutive ICe Of Energy nviranmenta amrs

7% (PFOA) and Perfluorinated Compounds (PFCs) from Monitoring

Department of Environmental Protection Wells Sample Protocol

One Winter Street Boston, MA 02108 « 617-292-5500 Samples collected using this protocol are intended to be analyzed for

perfluorooctanoic acid (PFOA) and other perfluorinated compounds by Modified

Charles D. Bak Matthew A. Beat
Pt athew Secf;a"r'; (Low Level) Test Method 537.
anln E F;c:llto héanln Suuberg The procedure used must be consistent with the NYSDEC March 1991 Sampling
cuienant sovermer ermmEsienet Guidelines and Protocols_http://www.dec.ny.gov/docs/remediation_hudson pdf/sgpsect5.pdf
with the following materials limitations.
At this time acceptable materials for sampling include: stainless steel, high densit
Fact Sheet P Ping 9 y

Interim Guidance on Sampling and Analysis for PFAS at Disposal Sites
Regulated under the Massachusetts Contingency Plan

June 19, 2018
How to Sample for PFAS

Because of the potential presence of PFAS in common consumer products and in equipment typically
used to collect soil, groundwater, surface water, sediment, and drinking water samples as well as the
need for very low reporting limits, special handling and care must be taken when collecting samples for
PFAS analysis to avoid sample contamination. |In general, items that are specifically identified as
waterproof, water resistant or stain-resistant should be avoided or examined for the potential presence
of PFAS. There is extensive guidance available online™ and it is not MassDEP's intent to the use and
avoidance of certain products, particularly as formulations may change over time.

Epecific recommendations are less important than the L5P's awareness and consideration of how product
farmulation or analytical methodalogies may affect the results at a site.

Sample collection method/sequence

Using new nitrile gloves, collect the sample for PFCs prior to collecting samples for any other analysis to
avoid contact with other types of sample containers, bottles or package materials.

As with all samples, do not place the sample botte cap on any surface when collecting the sample, and
avoid all contact with the inside of the sample bottle or its cap.

When the sample is collected and capped, place the sample bottle(s) in an individual sealed plastic bag,
separate from all other sample parameter bottles, and place in shipping container packed only with ice

Groundwater, surface water, or drinking water samples should not be field filtered as the glass fiber on
the filter can potentizally absor PFAS, resulting in underestimates of PFAS concentration. Mo sub-
sampling/sample transfer should occur in the field. Water samples should be placed in sealed plastic
bags to avoid contamination during transport.

polyethylene (HDPE), PVC, silicone, acetate and polypropylene. Equipment blanks

aauld be generated at least daily. Additional materials may be acceptapie f pre-
approve@sy NYSDEC "RKequests to use alternate equipment should include clean
equipment bla OTE: Grunfos pumps and bladder pumps are known to
contain PFC materials (e.g. Teflon™ washers for Grunfos pumps and LDPE
bladders for bladder pumps). All sampling equipment components and sample
containers should not come in contact with aluminum foil. low density polyethylene
(LDPE). dlass or polytetrafluoroethylene (PTFE, Teflon™) materials including sample
bottle cap liners with a PTFE layer. Standard two step decontamination using detergent
and clean water rinse will be performed for equipment that does come in contact with
PFC materials. Clothing that contains PTFE material (including GORE-TEX®) or that
have been waterproofed with PFC materials must be avoided. Many food and drink
packaging materials and “plumbers thread seal tape” contain PFCs.

All clothing worn by sampling personnel must have been laundered multiple times. The
sampler must wear nitrile gloves while filling and sealing the sample bottles.

Pre-cleaned sample bottles with closures, coolers, ice, sample labels and a chain of
custody form will be provided by the laboratory.

Fill two pre-cleaned 500 mL HDPE or polypropylene bottle with the sample.
Cap the bottles with an acceptable cap and liner closure system.

Label the sample bottles.

Fill out the chain of custody.

Place in a cooler maintained at 4 + 2° Celsius.

POb=

o

Collect one equipment blank for every sample batch, not to exceed 20 samples.
Collect one field duplicate for every sample batch, not to exceed 20 samples.

Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, not
to exceed 20 samples.

Request appropriate data deliverable (Category A or B) and an electronic data
deliverable.

PFC Groundwater Samples from Monitoring Wells Sample Protocol Revision 1.2 June 29, 2016



Sampling Guidance by Sample Media Review

» Use same standard of care as any other environmental sampling program
— Plus added precautions for potential PFAS cross-contamination
— Use PFAS-free water

« Groundwater
— Sampling equipment
« Pumps, bailers, tubing, etc.
» Dedicated equipment?, no PTFE tape

« Surface water
— Rinse capped containers with surface water
— Remote sampling using an extension rod?
— PFAS enrichment at the air/water interface?

10



Sampling Guidance by Sample Media Review

 Pore water
— Peristaltic pumps, tubing
— Piezometers

 Soils / Sediments

— Stainless steel grab samples or cores
» Plastic inserts?

— Waders or PFDs?

 Fish / Biota

— Same considerations/ questions as other as other biota sampling
« Sampling & handling
« Discuss with laboratory for best approach

11



Public Hearing on Draft Air Permit for Air Pollution Control
Equipment at Saint-Gobain Performance Plastics and Information
Meeting to Provide Update on Southern New Hampshire PFAS
Investigation

Posted on October 8, 2019 by Jim Martin

News from the New Hampshire Department of Environmental Services FOR
IMMEDIATE RELEASE DATE: October 8, 2019 CONTACT: Jim Martin, (603)
271-3710 des.nh.gov twitter.com/NHDES Public Hearing on Draft Air Permit
for Air Pollution Control Equipment at Saint-Gobain Performance Plastics
and Information Meeting to Provide Update on Southern New Hampshire
PFAS Investigation Concord, NH

12


https://www4.des.state.nh.us/nh-pfas-investigation/?p=1129
https://www4.des.state.nh.us/nh-pfas-investigation/?p=1129
https://www4.des.state.nh.us/nh-pfas-investigation/?author=3

N H PFAS | nve St i g ati O n Mew Hampshire Department of Environmental Services

Q

PFAS IN DRINKING WATER PFAS IN THE ENVIRONMENT MAPS & DATA PUBLIC INFORMATION RESOURCES FAQS

Guidance for Waste Sites ADDITIONAL RESOURCES

Water Line Extension Projects
Investigation Documents
Be Well Informed Guide
Pease Tradeport Investigation

Since 2016, NHDES has requested sampling at waste sites per the provisions of the NH Code of Administrative Rules,
Chapters Env-0Or 600 and Env-Or 700. A letter clarifying which sites need to complete an initial screening for PFAS was
issued in October 2017. The purpose of this sampling is to determine whether any drinking water sources may be at risk
associated with releases from the site. Sites that are found to have PFAS releases are subsequently managed through
the NHDES Hazardous Waste Remediation Bureau (HWRB). Archive

The types of sites that are required to sample for PFAS include, but are not limited to: RECENT POSTS

Public Hearing on Draft Air Permit for
Air Pollution Control Equipment at
Saint-Gobain Performance Plastics
and Information Meeting to Provide
Update on Southern New Hampshire
PFAS Investigation

» 5Sites subject to Groundwater Release Detection Permits
» Landfills (lined, unlined, active, and/or closed) that are subject to groundwater monitoring requirements
= Active hazardous waste sites and sites undergoing environmental site assessment reviewed by the HWRB where
either:
« Site history indicates that releases at a site are associated with activities that use or used PFAS containing

products, and/or Update on Southern New Hampshire

« Sites where Class B firefighting foam [e.g., agueous film forming foam (AFFF)] may have been used or PFAS Investigation

released.
Summary of the Technical

Background Report for the Proposed
Maximum Contaminant Levels and
Ambient Groundwater Quality
Standards for PFOA, PFOS, PFNA

NHDES requests that PFAS analytical data by uploaded to the NHDES Environmental Monitoring Database (EMD).
Analytical data for regulated PFAS that are uploaded to EMD are posted to the NHDES PFAS Investigation Sampling
Map. Site-specific summary reports are available from the NHDES OneStop database for individual sites.
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Sampling for 1,4-Dioxane and Per- and Polyfluoroalkyl Substances (PFAS) Under
DEC’s Part 375 Remedial Programs

Objective

The Department of Environmental Conservation (DEC) is requiring sampling of all environmental media
and subsequent analysis for the emerging contaminants 1,4-Dioxane and PFAS as part of all remedial
programs implemented under 6 NYCRR Part 375, as further described in the guidance below.

Sample Planning

The number of samples required for emerging contaminant analyses is to be the same number of
samples where “full TAL/TCL sampling” would typically be required in an investigation or remedial
action compliance program.

Upon a new site being brought into any program (e.g., SSF, BCP), PFAS and 1,4-dioxane will be
incorporated into the investigation of potentially affected media, including soil, groundwater, surface
water, and sediment as an addition to the standard “full TAL/TCL sampling.” Biota sampling may be
necessary based upon the potential for biota to be affected as determined pursuant to a Fish and
Wildlife Impact analysis. Soil vapor sampling for PFAS and 1,4-dioxane is not required.

e
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Sampling for 1,4-Dioxane and Per- and Polyfluoroalloyl Substances (PFAS) Under
DEC's Part 375 Remedial Programs

Objective

The Department of Environmental Conssnyation (ODEC) is requinmg sampling of all envirconmasntal media
and subseguent anmnalysis for the emeaernging cont@aminants 1, d-Diocscans and PRAS as part of all riemeadial
programs implementaed undsr G NY CRR Part 275, as further descrlbzed in the guidances baelow .

Sample Planning

The numibxar of samples required for emerging contaminant analyses is o e the samses number of
samples wihere “full TALSTCL sampling”™ would typicallhy b= resguired in an investigation or remedial
acton complianmnoce progran.

Sarmpling of all media for ECs s reqguiraed at all sites comimng into or already im an investiigative phase of
any DER program. In otheaer wornds | if the sampling owutlined in the guidance hasn't already beaen done or
isn't part of an existing work plan to bhe sampled for im the fubare, it will b= necessary o go bhack out and
perfarm the sampding prior 1o approving a SC report or issuing a decision dooumsnit.

FPFAa5sS and 1 d4-dioxane shall be incomporated into the investigation of potentially affected media,
inclhuding soil, groundywater, surface water, and sedimeant as an addition to the standard “Tull TALS T CL
sampling.” Biota sampling may e necessanry bhased upon the potenial for hiota o bhe affected as
determined pursuant to a Fish and Wildlite Impact analysis. Soil wapor samplimg for FRFAS and 1,49-
dicxane is not reguirned.

Ulp-con an emerging contaminant being identified as a contaminant of concsm (COC) for a site, those
comipounds must e assessed as part of the remedy selection process in accordamces with Fart 375 and
DER-10 and included as part of the monitoring prograrm upon enternng the site managsment phase.

Soil imported to a site for use Im a soil cap, soill cowver, or as hackhill must b sampled for 1 d-dioxans
and FFRAS contaminaton im general conformances with DER-10, section 5 _ 4{a). Assessmeaent of the soil
data will e mades on a sitespecitic hasis to detesmine appropriatenass for use.

The work plan should explicitly describxe analysis and reporting requiremeants, imcludimng labhoratory
analytical procedures for modimed methods disoussed beaelonw.
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Sampling for 1,4-Dioxane and Per- and Polyfluoroalkyl Substances (PFAS) Under
DEC’s Part 375 Remedial Programs

Objective

The Department of Environmental Conservation (DEC) is requiring sampling of all environmental media
and subsequent analysis for the emerging contaminants 1,4-Dioxane and PFAS as part of all remedial
programs implemented under 6 NYCRR Part 375, as further described in the guidance below.

Sample Planning

The number of samples required for emerging contaminant analyses is to be the same number of
samples where “full TAL/TCL sampling” would typically be required in an investigation or remedial
action compliance program.

Sampling of all media for ECs is required at all sites coming into or already in an investigative phase of
any DER program. In other words, if the sampling outlined in the guidance hasn't already been done or
isn’t part of an existing work plan to be sampled for in the future, it will be necessary to go back out and
perform the sampling prior to approving a SC report or issuing a decision document.
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Site Characterization Considerations, Sampling Precautions,
and Laboratory Analytical Methods for Per- and Polyfluoroalkyl
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Substances (PFAS)
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3.1 Equipment and Supplies

Many materials used in the course of environmental investigation can potentially contain PFAS. There is limited
published research or guidance on how certain materials used by field staff affect sample results. Therefore, a
conservative approach is recommended to exclude materials known to contain PFAS. Obtain and review all Safety Data
Sheets (SDSs) before considering materials for use during PFAS sampling. Materials to avoid include:

e Teflon, polytetrafluoroethylene (PTFE)

e waterproof coatings containing PFAS

* food containers

* fluorinated ethylene propylene (FEP)

e ethylene tetrafluoroethylene (ETFE)

* low density polyethylene (LDPE), polyvinylidene fluoride (PVDF)

Many waterproof coatings contain PFAS, such as Gore-tex treated PPE or most waterproof papers, but some products
are waterproofed with acceptable materials such as polyurethane, rubber, or PVC. Individual product specifications
should be examined closely. In the case of Tyvek PPE, plain Tyvek does not contain PFAS while coated Tyvek does. In
addition, materials incidentally transported to sites may contain PFAS. For example, fast food wrappers may contain

PFAS. Due to the ubiquitous nature of PFAS, sampling crews must review all materials used to avoid contamination.
Collection of quality assurance and quality control (QA/QC) samples is a useful tool to assess field contamination.

Two guidance documents identify materials and equipment that can be used in PFAS-focused investigations, as well as
materials that should be avoided because they are known or suspected to be potential sources of PFAS:

* Bottle Selection and other Sampling Considerations When Sampling for Per-and Poly-Fluoroalkyl Substances (PFAS)
(USDOD EDQW 2017b)

e Interim Guideline on the Assessment and Management of Perfluoroalkyl and Polyfluoralkyl Substances (PFAS),
Contaminated Sites Guidelines, (Government of Western Australia, Department of Environment Regulation 2016)



MassDEP Drinking Water Program
One Winter Street, Boston, MA 02108 February 2019

Field Sampling Guidelines for PFAS
Using EPA Method 537 or 537.1

Please read entire instruction sheet prior to sampling.

Sampling for PFAS using EPA method 537 or 537.1 can be challenging due to the prevalence of
PFAS compounds in consumer products. Many materials normally used in field and laboratory
operations contain PFAS such as tubing, sample containers, and sampling tools. Since these
products can contain PFAS, they cannot be used in sampling for PFAS. In addition, many
consumer goods, such as water-resistant jackets or fast food wrappers, brought to a sampling
site may contain PFAS that can also contaminate samples.
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PerFluorinated Compound (PFC) Sample

Collection Guidance
The purpose of this document is to provide guidance on groundwater sampling protocols when
collecting a sample(s) for PFCs. Detection of these compounds at very low levels can be
influenced by matenals that are present at the sampling site, materals used by the sampling

For samples collected from monitoring wells

S 'nen Teasmie, use sﬁlﬁe, mrje polyethylene or silicone matenals (tubing,

bailers, etc.) for monitoring well purging and sampling equipment.

VWhen reuse of materials or sampling equipmeant across multiple sampling locations is
necessary, follow project decontamination protocols with allowed matenals identified in
the tahle above, and incorporate collection of equipment rinseate blanks into sampling
program, as appropriate.

agent, or sample container handling practices.

The following table provides a summary of items that are likely to contain PFCs (iLe. prohibited

items) and therefore should not be used by the sampling agent at the sampling site.

and Preservation

TeflonE-lined caps, chemical ice
packs

Category Prohibited Items Allowable Iltems

Pumps and Teflon® and other fluoropolymer | High-density polysthylene (HDFE),

Tubing containing materials low density polyethylene (LDPE) , or
silicone tubing, perstaltic pump or
stainless steel submersible pump

Decontamination | Decon 50 Alconox® or Liquinox®, potahle
water followed by deionized rinse.

Sample Storage LDPE or glass bottles, FTFE-or Laboratory-provided sample

container -prefemed, or, HOPE or
poltypropylene baottles, regular ice

Personal Care
Products (for day
of sample
collection)

Gore-Tex™ or other synthetic
water resistant and/or stain
resistant materials, Tyvek®

Cosmetics, moistunzers, hand
cream and other related products

Food and
Beverage

Wrappers or containers

Pre-packaged food, fast food

Field ‘Waterproofitreated paper or field | Plain Paper, metal clipboard,
Documentation books, plastic clipboards, non- Sharpies®, pens

Sharpie® markers, Post-It® and

other adhesive paper products
Clothing Clothing or boots made of or with | Synthetic or cotton material,

previously laundered clothing
(preferably previously washed
greater than six times) without the

Suncreens:

Alba Organics Matural
‘fes to Cucumbers
Aubrey Organics
Jason Matural Sun Block
Kiss My Face
Baby-safe sunscreens (free” or ‘natural)
Insect Repellents:
Jason Natural Quit Bugging Me
Repel Lemon Eucalyptus
Herbal Armor
California Baby Natural Bug Spray
BabyGanics
Sunscreen and Insect Repellents:

Bottled water or hydration drinks

= ihen using positive displacement/submersible pump sampling equipment, familianze
yourself with the sampling pump/accessory eguipment specifications to confirm that
device components are not made of nor contain Teflon® or PTFE.

For samples collected during production well pumping 1ests
= |[f feasible, do not use Teflon® tape or pipe thread paste on pipe fittings or sampling tap
threads on the pump discharge pipe.
= As with all other sample parameters, the sample for PFCs should be collected at the last
hour (or hours) of the pumping portion of the testing program.
+» [Discharge water should be purged through the sampling tap on the discharge pipe for a
minimum of 20 minutes prior to collection of samples.

For samples collected firoim active et wells
= |f feasible, avoid contact with any Teflon® tape or pipe thread paste on pi@r
sampling tap threads on the water 5 f e pipe.
* The sample for PFCs should be collected while the production well pump is operating,
and, preferably, has besn operating for at least one hour.
+* [Discharge water should be purged through the sampling tap on the discharge pipe for a
minimum of 20 minutes prior to collection of samples.

madiinle collection inerhodisaguence

= LIsing new nitrile gloves collect the sample for PFCs first, prior to collecting samples for
any other parameters into any other containers; this avoids contact with any other type
of sample container, bottles or package maierials.

» Asg with all other samples, do not place the sample bottle cap on any surface when
collecting the sample, and avoid all contact with the inside of the sample bottle or its cap.

+ When sample is collected and capped, place the sample bottle(s) in an individual sealed
plastic bag (e.g. fiploc®) separate from all other sample parameter bottles, and place in
shipping cantainer packed only with ice.
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4. General PFAS Sampling
The following sections discuss technical issues such as the need to use PFAS-free water, information

about PFAS-iree clothing and PPE; and laboratory issues that should be considered when sampling
for PFAS.

4.1 Sampling Objectives

Before conducting any PFAS sampling, it is recommended that a project-specific Quality Assurance
Project Plan should be developed. The QAPP must meet MDEQ policy and should include
the analyte lIst, of analysis, emvironmental matrices, and reporiing limits, which are based
on the project objectives. All of these considerations will be discussed in more detail in this guidance
document.

4.2 PFAS Cross-Contamination Potential Sources

Potential sources of PFAS cross-contamination in the typical sampling environment include water
used during drilling or decontamination, materials used within the sampling environment, sampling
equipment, field clothing and personal proteciive equipment (PPE), sun and biclogical protection
products, personal ygiene and personal care products (PCPs), food packaging, and the
environment itself.

The materials associated with sampling that have the potential for PFAS cross-contamination have
been divided into three major groups:

- Prohibited (=) identifies items and materials that should not be used when sampling. It is well
documented that they contain PFAS or that PFAS are usad in their manufacture.

- Allowable (=) identifies items and materials that have been proven not to be sources of PFAS
cross contamination and are considered allowahble for sampling.

—NeedSScreenlng[ }lmmnansmdmmlstmthavetheputemmlhﬁﬁs Cross-

o Category 1: Hems and materials that will come in direct contact with the sample. Th

should not be used when sampling unless they are known to be PFAS-res, by collecting an
equipment blank sample prior to use.

o Category 2: Items and materials that will not come in direct contact with the sample. These
. should be avoided, if pusmble unless they are known to be PRASHres by collecting 3g .
ir

Sampling Guidance Dumments w1|| be divided into » thlblted NOTE: If recommended PPE

= Allowable, or + Needs Screening. Several examples of prohibiteg Wil be used during sampling.
and allowable materials and materials that need screening are listed E:::ﬁ ;mb:te:asiz::&";t
in the MDEQ PFAS Sampling Quick Reference Field Guide atthe  crgec-contamination as leng
end of this document. Also, materials and items that are specificfoa as they do not come into
particular envircnmental media or sampling method will be thoroughly ~— centact with the samples.
explained in that media’s sampling guidance document (such as

peristaltic pumps for groundwater sampling).

#- Prohibited  m- Allowable - Needs Screening

"
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All Items Used During Sampling Event

Prohibited

#® |tems or materals that contain fluoropolymers such as

o Polytetrafluoroethylene (PTFE), that includes the trademarks Teflon® and Hostaflorn®

o Polyvinylidene fluoride (PVDF), that includes the trademark KynarE

o Polycholotrifluoroethylene (PCTFE), that includes the trademark Mecflon ®

o Ethylene-tetrafluoro-ethylene (ETFE), that includes the trademark Tefzel®

o Flugrinated ethylene propylene (FEP), that includes the trademarks Teflon® FEP and Hostaflon® FEP
#® |tems or materals that contain any other flucropolymer

Pumps, Tubing, and Sampling Equipment

Prohibited Allowable
® [tems or materials containing any # High-density polyethylene (HDPE) ® Any items or materials that will
flucropolymer (potential items include o Low-density polysthylane (LDPE) tubing come into direct contact with the
tubing, valves, or pipe thread seal * Pol I sample that have not been verified
taps) e 1o be PFAS-free
# Silicone o Do not assume that any
# Stainless-steel sampling items or materials

# Any items used to secure sampling are PFAS-free based on
bofttles made from: composition alone
o Matural rubber
o Mylon [cable ties)
o Uncoated metal springs
o Polyethylens

Sample Storage and P

0 servation
Prohibited
# Polytetrafluoroethylene (PTFE): ® Glass jars? # Aluminium foit®
Teflon® lined bottles or caps ® Laboratory-provided PFAS-Free bottles:  ® Chemical or blue ice®
= HOPE or polypropylene # Plastic storage bags other than
® Regular wet ice those listed as m Allowable
® Thin HDPE sheeting ® Low-density polyethylene (LDPE)

® | DPE resealable storage bags (i.e. bottles
Fiploc#) that will not contact the sample
media®

Field Documentation

Prohibited Allowable

#® Clipboards coated with PFAS ® | gose paper (non-waterproof, non- ® Plastic clipboards, binders, or spiral

# Notebooks made with PFAS treated recycled) hard cover notebooks
paper ® Rite in the Rain® notebooks ® All markers not listed as
® PFAS treated loose paper ® Aluminium, polypropylene, or Masonite B Allowable
# PFAS treated adhesive paper field clipboards # Post-1t® Motes or other adhesive
products # Ballpoint pens, pencils, and Fine or paper products
Ultra-Fine Point Sharpie® markers ® Waterproof field books

Decontamination

Prohibited Allowable

® Diecon 80 ® Alconox®, Liguinow®, or Citranox® ® Municipal water

® PFAS treated paper towel ® Triple rinse with PFAS-free deionized water ® Recycled paper towels or
chemically treated paper

® Cotton cloth or untreated paper towel
towels

www.michigan.govipfasresponse 800-662-9278 Revised 10/17/2018

Clothing, Boots, Raln Gaar, and PPE

Prohibiied | - Alowsbls | iNeeds Scresning’ |

= Mew or umeashed clothing = Powderiess nifnlle doves = L=y gloves
= Amyining made of or with: = Wal-aundered synmetic or 100% = Water andior dirt ressiant
o (Zore-Tex™ or gther waler-resistant Cotion ciothing, Wi maost necent legther gicyves.
RNmeics launceings Rt LEsIng tabic = Any special gioves required
* AnVNing apoiied with or recently washed with BOMEN2ME by a HASP
= Faimic softeners: = Made of or withr = Tywalnd suits, clothing hat
_-me Inchuding LN protection = [Polyunemane contains Tyeali®, or coated
= INsECt ressET chemkais = [Pohydnyl chionde (PVC) Tyvekih
« Waler, dit, andior stain resistant chemicals = W coated falncs
o Fubber
o Uncoated Tyvek®

Food and Beveragas

Profibited
= 140 Tod Shouid De consumed In me siaqing or samiping = Brought and consumed only outside e vidnity of e
areas, Including pre-packaged Tood of SNAckE. EATEING arsa;
= If COMEUMING fo0d ON-ElE DSCOMES NECEESATY, MOVe o BDied waisr
o the sl3ging area and rPmove PPE. ANer aating, o Hydatlon dnrks (Le. Galoraoss, Poweraded)
wassh Nangs thoroughiy and put on naw PRE.
Parsonal Care Products (PCPs] - Tor day of sample collectlon®

- PCPs!, RCPs" sumscreens, and Insect repelients applied In the staging area, away » Prooucts ofher than
ﬂﬁm.m #om sampling Dothies and equipment foliowed by thoroughly washinghands: theee lleted 25
Insect repefient  PCPE*: willowabie

appiled In the ® COSmEis, oMot anaperspirants, molsturtners, mand creams, and other PCESY
samping arsa. SUNBCresns:
» Eanana Soatl for Man Triple Deferse Contirucus Spray Sunscres=n SFF 30
# Eanana Soafll Sport Performancs Cootzone Eroad Specirum EFF 30
» Earmana Boat® Sport Performance Surscresn Lobon Broad Specnam 2PF 20
# Earana Boatd Spori Performance Suncscresn Stck EFF S0
» Copperions® Sunsoneen Lofon Ul Guard Broad Spectrum SFF S0
# CopperionsE Sport High Ferformances AccuSpray Sunscresn SFF 30
# Copperons® Sunsoresn ESck Kids EFF 55
® L'Orédf Ellky Shesr Face LoSon 50
& Wzlerd Clear Zinc Sunsoresn Lofon Broad Specirum 5PF S0
# Walerd Sunscresn ConSinuous Spray Sroad Spectnum SPF 30
# Majjerl Clear Zinc Sunscresn LoSon Eroad Specfrum SPF 45, 30 and 50
® Meferfl Wet Skin Kids Eunscresn Continuous Spray Eroad Specrum SPF 70
# Matrogen sl Bech Deterse Waker=Eun Barmier Lotion SFF 70
® Meyrogenad Bagct Dedense Wabsr Sun Eamisr Epray Broad Spectrum SPF 30
® Mairogens® Pune B Fres Baby Sursoresn Broad Spactnum SFF 80
» Magirogens® UlraShesr Dry-Touch Sunscresn Broad Spedrum E2F 30
In=act Repallania:
# OFFE Deap Woods
# Sawyerdl Parmadrin

"This inbls s rex conslderss 2o be  compiees Balng of prohibiiss o slossbl reiwenin. &l msrinl shoukd B oevelasies) pior o use durng emzing. Tha Teruisctosm of varcam
products shois b contecies| v crder fo Selemire FFTAS sme wesd inthe prochesiees of ang pardoulsr produes.

Ui T S TR AN Aol o DeAr T vy TREE prme Lo e AR pror i Lea during eeTeing

! P purfscs wwier foom pempisa: LDPC morsge e oy b umsd in i ammpling of e o surbses wadeey. i neitnscs. B sloeabls o ise LDPE zag fo coma s deed
Cm el el e rradin

"For fah sed o wikdiles aamgbsc Deoanding on e projec coedises, ginm jas srsd siurimeT ol might: b ossed for FRAS pampling.  FRAS has been fours io birsd oo gimss med
F'a anrpds osicesd inn plesa jae & rrss of B e recuires during Se el srarssis. FTAS aee soTaErea eed 6 8 soiecive g br soms shumineT de. &nosquisment
blank aarple Encuis b coliscind pricr = sy mlemireeT ol o

! AEguinr ko8 b PECEImrEnEie B8 TN B0 CONGHTE thEr chemionl Bnd b o8 may ned ool and malemin e AEmpR i o0 bekow 430 2T (8a celsminad by [PA 40 CFR 136 -
HPIE L) during collscsion mnd Bmugh ered o i Bbooreny

4 Caaae2 o wvidaics, wescmncs of PCPw i cormd sred i be precausiormry bace i rers Fowe besn doormessd BE aving oras -cordnmirsisd aerpdes dos i el usa.  Hewwvar, §
wmas, axsiordon of PCPy rumi be dors e e imgng area ared ey oo eeTpding (2oSies ene acuipmani, sred mands Taee 24 o rzeghly amshesd wise e o ofeny PCRe prerio
arping

- Frohibitsd H- tllowabils - Mesde Screening
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Category

Pumps and
Tubing

Sample
Container
Storage

Stacked
Glassware

Field
Documentation

Clothing

Personal Care

Products (for day

of sample
collection)

Food and
Beverage

‘ebruary 14, 2019

Prohibited Items/Actions that could
introduce PFAS Sample Contamination

Teflon® and other fluoropolymer
containing materials

Allowable Items

High-density polyethylene (HDPE),
low density polyethylene (LDPE) or
silicone tubing

Containers should not come in to
contact with carpeting or upholstery
inside buildings or vehicles

Containers should be stored in a zip-
lock bag and transported in coolers.

Foil should not be used as a layer
between stacked glassware

Plain paper

Waterproof/treated paper or field
books, plastic clipboards, non- Sharpie®
markers, Post-It® and other adhesive
paper products

Plain Paper, metal
clipboard, Sharpies®, pens

Clothing or boots made of or with Gore-
Tex™ or other synthetic water resistant
and/or stain resistant materials, Tyvek®
material

Synthetic or cotton material,
previously laundered clothing
(preferably previously washed
greater than six times) without
the use of fabric softeners

Cosmetics, moisturizers, hand cream and
other related products

Sunscreens:
Alba Organics
Natural Yes to
Cucumbers Aubrey
Organics
Jason Natural Sun
Block Kiss My Face
Baby-safe sunscreens (‘free’ or ‘natural)
Insect Repellents:
Jason Natural Quit Bugging
Me Repel Lemon Eucalyptus
Herbal Armor
California Baby Natural Bug Spray
BabyGanics
Sunscreen and Insect Repellents:
Avon Skin So Soft Bug Guard-SPF 30

Pre-packaged food, fast food
wrappers or containers




Sampling Recommendations
"composite of multiple sources, refer to EPA, regulatory agencies"

IIOKII lINOT OKII
* Field Equipment
* Field Equipment _ LDPE bottles, PTFE caps, PTFE tubing,
— HDPE bottles, silicon tubing, loose waterproof field books, plastic
paper, aluminum clipboards, nitrile clipboards/binders, "stickie notes", cold packs
gloves
-  Clothing / PPE
* Clothing / PPE — No fabric softener, treated water repellent

— “Well laundered”, preferably cotton fabrics, protective suits

* Personal care products
* Personal care products . oy
— No cosmetics, moisturizers, etc. as part of

— None, see "allowable” sun screens & personal cleaning/showering routine on
insect repellants morning of sampling

— Verify allowable sun screens / insect
— Food packaging



BACKGROUND CONTAMINATION?

PFAS
False
® Positives
Site ?2?
® _ Sources
Sampling
Sources
°Lab
Sources Ultra low detection limits not new
to environmental data collection
Single Widespread “mainstream” sampling
digit ng/L at this level of sensitivity iS new
RLs Ubiquitous nature of PFAS sources

coupled with widespread sampling
and ng/L RLs? Unprecedented



PFAS in Sampling Supplies: Fact or Fiction? 4% TRC
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Per- and polyfluoroalkyl substances in environmental
sampling products: Fact or fiction?

-

HDPE Tubing: 1/8”)
3/8"

Elizabeth Denly* | Jim Occhialini? | Phil Bassignani® | Michael Eberle® | Nidal Rabah*

Passive Diffusion Bag

Nitrile Gloves Bailer Line Field Book

(cover & pages)



Concept

* Objective:
— Can PFAS be transferred from common field and other commercial
products during sampling?

 Disclaimer

— Afirst look at aqueous leachability
 \Worst case scenario

— Snapshot
* Not an in depth study

— Products chosen at random

« Generic product names are used as descriptions but not to endorse or invalidate any
individual product for use

* Nothing implied concerning a given product's results
— Sources, manufacturers, product ID, lot #, etc.



Experimental Design, Leaching Step

=_eaching Step

— Shaker table, 24 hr. contact time then decant

= 2 replicate extractions per product, batch leach & method
blanks

- PFAS-free water

— 250 mL volume
= neutral pH, moderate conductivity: 300 us/cm

- 10 x 10 in product surface area (ideally)

= Leaching containers
- HDPE 250 ml bottles

= _eaching blanks



ety TRC

Bentonite

= Leaching procedure

— 100 grams placed in metal pan, water added
= Pelletized, coated bentonite was removed from the water once coating dissolved

— Otherwise, the bentonite was removed from water once it started to expand

— Standard preparation procedure from there

28
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Quality Control: Experimental Design

Method Blanks Analysis
LCS

Solid phase extraction
Calibration Checks

Extracted IS LC/MS/MS, isotope dilution

Matrix Spikes 24-compound target list

AN A LY \T IO AL




RL=2ng/L

Analyte Acronym

4:2 Fluorotelomer sulfonic acid 4:2FTS
6:2 Fluorotelomer sulfonic acid 6:2FTS
8:2 Fluorotelomer sulfonic acid 8:2FTS
N-methyl perfluorooctanesulfonamidoacetic acid NEtFOSAA
N-ethyl perfluorooctanesulfonamidoacetic acid NMeFOSAA
Perfluorooctane sulfonamide FOSA
Perfluorobutanoic acid PFBA
Perfluorobutanesulfonic acid PFBS
Perfluorodecanoic acid PFDA
Perfluorododecanoic acid PFDoA
Perfluorodecanesulfonic acid PFDS
Perfluoroheptanoic acid PFHpA
Perfluoroheptanesulfonic acid PFHpS
Perfluorohexanoic acid PFHxA
Perfluorohexanesulfonic acid PFHxS
Perfluorononanoic acid PFNA
Perfluorononanesulfonic acid PFENS
Perfluorooctanoic acid PFOA
Perfluorooctanesulfonic acid PFOS
Perfluoropentanoic acid PFPeA
Perfluoropentanesulfonic acid PFPeS
Perfluorotetradecanoic acid PFTeDA
Perfluorotridecanoic acid PFTrDA
Perfluoroundecanoic acid PFUNnA

CAS #

n/a
27619-97-2
39108-34-4

2991-50-6
2355-31-9
754-91-6
375-22-4
375-73-5
335-76-2
307-55-1
335-77-3
375-85-9
375-92-8
307-24-4
355-46-4
375-95-1
68259-12-1
335-67-1
1763-23-1
2706-90-3
2706-91-4
376-06-7

72629-94-8 ALPHA
2058-94-8 oy el




PTFE Tubing

PTFE Tubing
(ng/L)

C4 PFCA
No PrsAs

| I I ! I I I BN Fp .

PFBA PFPeA PFHXA PFHPA PFOA PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ PTFETUBINGA M®PTFE TUBING B




LDPE Tubing

LDPE Tubing
C4 & C5 PFCA (ng/L)

PFBA PFPeA PFHXA PFHpPA PFOA PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ LDPE1 mLDPE?2




PTFE vs LDPE Tubing

PTFE Tubing

(ng/L)
W C4 PFCA

20.00
15.00

10.00
so N =P =
000 —. -I -I l l il BT ET B Ty

PFPeA PFHXA PFHpA PFOA PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ PTFE TUBINGA MW PTFE TUBING B

R
(ng/L)

PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ LDPE1 mLDPE2




PTFE Tubing & PTFE Bladder

PTFE Tubing and PTFE Bladder

C4 & C5 PFCA (ng/L)

- -
-! d '! - "—- M - mmrw -

PFPeA PFHXA PFHPA PFOA PFNA PFDA PFUNA PFDOA PFTrDA PFTeDA
® PTFETUBINGA M®WPTFETUBINGB * PTFE Bladder A = PTFE Bladder B




Water Level Tapes

Water Level Tapes

(ng/L)

PFHXA PFHpA PFOA PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ Water Level Tape Model 1 W Water Level Tape Model 3




Bailer Line

Bailer Line

(ng/L)

l PFOA & PFOS
8 2 FTS
Ll |

8:2FTS PFBA PFPeA PFHXA PFHpA PFOA PFOS PFNA PFDA PFUNA PFDoA PFTrDA PFTeDA

™ Bailer Line1l M Bailer Line 2




Field Book Pages vs Field Book Cover

Pages in Field Logbook
(ng/L)

C7 PFCA

PFPeA PFHXA PFHpA PFOA PFNA PFDA PFUNA PFDOA PFTrDA PFTeDA

™ Book Pages A M Book Pages B

Cover of Field Logbook
(ng/L)

100.00
WY 20.00

60.00 '

40.00

C4 PFSA C7 PFCA
20.00
0.00
PEBS PFBA PFPeA PFHXA PFHPA PFOA PENA PFDA PEURA PFDOA PETIDA PFTeDA

™ Book Cover A ™ Book Cover B



PFCAs vs PFSAs vs Polyfluoroalkyl Substances . 2 TRC

PFCAs “ Polyfluoroalkyl Substances

PTFE Tubing Bailer Line PTFE-lined Tubing
PTFE-lined Tubing Sample Labels Bailer Line
LDPE Tubing Nitrile Gloves

Bailer Line Field Book Cover

Sample Labels
Pizza Box

Water Level Tapes
Silastic Tubing
Nitrile Gloves
Field Book Pages
Field Book Cover
PTFE Bladder



Miscellaneous, Fall 2018, 2ng/L RL

Bubble

Wrap

Garbage Bag
A

Garbage Bag
B

Pizza Box
A

Pizza Box
B

"Protein Bar"
Wrapper A

"Protein Bar"
Wrapper B

5 TRC

World Class Chemistry

4:2FTS

6:2FTS ND ND ND ND ND
8:2FTS ND ND ND ND ND
FOSA ND ND ND ND ND
NEtFOSAA ND ND ND ND ND
NMeFOSAA ND ND ND ND ND
PFBA ND ND ND ND ND
PFBS ND ND ND ND ND
PFDA ND ND ND ND ND
PFDoA ND ND ND ND ND
PFDS ND ND ND ND ND
PFHpA ND ND ND ND ND
PFHpS ND ND ND ND ND
PFHxA ND ND ND ND ND
PFHxS ND ND ND ND ND
PFNA ND ND ND ND ND
PENS ND ND ND ND ND
PFOA ND ND ND ND ND
PFOS ND ND ND ND ND
PFPeA ND ND ND ND ND
PFPeS ND ND ND ND ND
PFTA ND ND ND ND ND
PFTrDA ND ND ND ND ND




bubble, gr bag, food





		Analyte		MED LEVEL CCAL		LCS		LCSD		MEOH BLK		PREP BLK		BLANK		BLANK 		LDPE Marked Tubing A		LDPE Marked Tubing B		Silicone TUBING A		Silicone TUBING B		Teflon Lined A		Teflon Lined B		HDPE Marked Tubing A		HDPE Marked Tubing B		Pizza Box A		Pizza Box B		Candy Wrapper A		Candy Wrapper B		PVC Pipe A		PVC Pipe B		LOW LEVEL CCAL		Bubble Wrap		Garbage Bag            A		Garbage Bag            B		Pizza  Box        A		Pizza Box    B		"Protein Bar" Wrapper A		"Protein Bar"  Wrapper B

		4:2FTS		9.31		14.21		11.32																																						0.38		ND		ND		ND		ND		ND		ND		ND

		6:2FTS		9.01		11.40		10.21														0.17				0.08								0.28		0.35								0.09		0.42		ND		ND		ND		ND		ND		ND		ND

		8:2FTS		8.69		13.32		13.19																																						0.45		ND		ND		ND		ND		ND		ND		ND

		FOSA		9.91		11.66		10.45																0.02		0.01																				0.47		ND		ND		ND		ND		ND		ND		ND

		NEtFOSAA		10.88		12.44		11.88														0.09														0.28										0.49		ND		ND		ND		ND		ND		ND		ND

		NMeFOSAA		12.00		11.52		10.19																																						0.29		ND		ND		ND		ND		ND		ND		ND

		PFBA		9.94		11.75		11.48																		3.16		1.80						1.71		3.07										0.52		ND		ND		ND		6.83		12.29		ND		ND

		PFBS		7.98		11.05		11.08																																0.05						0.44		ND		ND		ND		ND		ND		ND		ND

		PFDA		8.71		11.98		12.48				0.03						0.03				0.04		0.03		0.07		0.15						0.12		0.20						0.10		0.07		0.47		ND		ND		ND		ND		ND		ND		ND

		PFDoA		9.81		11.37		11.27				0.02						0.02		0.01				0.01		0.03		0.04		0.02		0.02		0.07		0.10						0.12		0.07		0.51		ND		ND		ND		ND		ND		ND		ND

		PFDS		10.02		9.82		10.64																																						0.54		ND		ND		ND		ND		ND		ND		ND

		PFHpA		9.84		11.83		11.87				0.02		0.02		0.00		0.03		0.06		0.13		0.10		0.41		0.33		0.03		0.02										0.07		0.06		0.52		ND		ND		ND		ND		ND		ND		ND

		PFHpS		9.27		12.18		12.69																																						0.28		ND		ND		ND		ND		ND		ND		ND

		PFHxA		8.85		11.77		11.83																																						0.53		ND		ND		ND		ND		ND		ND		ND

		PFHxS		9.29		13.28		11.70				0.01		0.02		0.05		0.04		0.03		0.05		0.00		0.02		0.02		0.03				0.27				0.03				0.04		0.03		0.49		ND		ND		ND		ND		ND		ND		ND

		PFNA		9.52		12.67		12.13				0.03														0.24		0.27						0.18		0.14						0.16		0.14		0.56		ND		ND		ND		ND		ND		ND		ND

		PFNS		9.07		10.69		12.57																																						0.47		ND		ND		ND		ND		ND		ND		ND

		PFOA		9.80		11.61		11.26		0.03		0.21		0.20		0.23		0.21		0.24		0.26		0.27		0.36		0.35		0.04		0.17		1.20		0.95		0.07		0.17		0.33		0.40		0.49		ND		ND		ND		4.78		3.79		ND		ND

		PFOS		7.38		10.18		10.28		0.03		0.03		0.20		0.09		0.09		0.11		0.03		0.03		0.11		0.00		0.08		0.08		0.24		0.19		0.07		0.15		0.26		0.16		0.44		ND		ND		ND		ND		ND		ND		ND

		PFPeA		9.67		11.43		11.29												0.08						2.60		1.51																		0.52		ND		ND		ND		ND		ND		ND		ND

		PFPeS		9.74		12.01		11.31																																						0.51		ND		ND		ND		ND		ND		ND		ND

		PFTA		10.22		12.65		11.59				0.04		0.02				0.04				0.07				0.05		0.03		0.03		0.02		0.14								0.14				0.51		ND		ND		ND		ND		ND		ND		ND

		PFTrDA		12.25		13.71		12.01				0.03		0.02				0.02		0.02										0.02		0.01								0.02		0.09		0.02		0.60		ND		ND		ND		ND		ND		ND		ND

		PFUnA		10.46		11.69		11.91										0.02								0.05		0.12		0.02				0.07		0.09						0.09		0.09		0.50		ND		ND		ND		ND		ND		ND		ND

		Labelled Analyte Recovery

		M2-4:2FTS		12.86		8.02		9.09		13.38		7.92		8.43		8.57		8.31		9.02		11.71		10.47		10.13		10.12		10.43		11.61		44.32		39.38		32.54		27.47		15.14		14.76		12.10								443%		394%		325%		275%

		M2-6:2FTS		8.68		7.27		7.02		7.09		6.42		6.10		6.89		6.59		6.65		7.16		7.43		6.23		6.83		6.14		6.52		29.42		26.15		18.17		6.98		9.11		9.01		8.24								294%		262%		182%		70%

		M2-8:2FTS		70.95		6.49		6.12		5.67		6.09		5.59		6.04		6.84		4.73		7.48		4.52		6.74		6.81		4.66		5.24		11.54		14.42		6.34		5.59		9.52		6.49		8.30								115%		144%		63%		56%

		M2PFTEDA		6.63		5.27		5.81		6.21		6.15		4.92		3.64		5.00		5.04		4.35		5.20		5.13		5.03		5.31		5.31		1.10		1.07		1.53		4.30		3.42		4.29		6.63								11%		11%		15%		43%

		M3PFBS		15.28		9.70		9.73		14.86		8.97		9.76		9.42		9.62		9.41		9.86		11.14		10.88		9.92		10.31		10.55		15.08		15.42		14.07		12.07		13.64		13.42		12.00								151%		154%		141%		121%

		M3PFHxS		13.66		9.39		9.97		13.13		8.87		9.41		9.31		9.14		9.37		9.96		10.15		10.83		9.69		10.03		10.12		13.43		13.27		12.19		9.84		11.77		11.97		11.65								134%		133%		122%		98%

		M4PFHpA		11.17		8.37		8.35		10.66		8.14		8.63		8.24		8.36		8.51		8.72		9.07		9.10		8.47		9.04		8.78		9.36		9.13		9.17		9.93		9.63		9.27		11.09								94%		91%		92%		99%

		M5PFHxA		13.01		9.06		9.08		12.09		8.80		9.13		8.81		8.75		8.68		10.14		10.02		9.51		9.15		9.62		9.28		9.18		9.03		11.40		13.85		10.60		10.58		11.34								92%		90%		114%		139%

		M5PFPEA		8.29		7.58		7.84		7.80		7.82		8.35		7.80		7.89		7.95		7.59		7.49		7.91		7.80		8.03		7.57		5.01		5.23		7.04		7.68		7.17		7.05		8.91								50%		52%		70%		77%

		M6PFDA		10.84		7.39		7.38		9.49		7.71		8.20		7.65		7.47		7.17		7.86		8.02		7.63		8.07		8.33		7.60		6.66		7.05		7.91		8.23		8.24		7.60		10.36								67%		71%		79%		82%

		M7-PFUDA		8.85		8.23		8.04		8.67		7.94		8.52		6.83		7.79		7.70		7.17		8.55		8.58		7.66		4.95		5.19		6.13		7.61		6.29		6.93		10.07		8.67		10.07								61%		76%		63%		69%

		M8FOSA		10.88		4.10		3.58		9.91		3.25		6.60		6.38		6.71		6.55		4.44		5.52		6.78		7.48		7.04		6.38		3.29		3.12		3.84		5.92		5.66		6.42		9.34								33%		31%		38%		59%

		M8PFOA		10.46		7.76		8.41		9.11		7.88		8.11		8.07		7.78		7.79		8.02		7.96		8.52		8.17		8.33		8.13		8.12		8.56		8.05		8.53		8.36		8.05		10.46								81%		86%		80%		85%

		M8PFOS		12.31		8.25		7.98		10.72		7.53		8.20		7.68		8.22		8.12		7.77		9.27		8.98		8.00		8.59		8.75		8.64		8.65		8.68		7.91		8.79		8.66		10.68								86%		86%		87%		79%

		M9PFNA		8.80		7.16		7.20		7.06		6.70		7.49		6.59		7.03		6.86		6.80		6.69		7.41		6.78		7.19		6.64		5.96		6.31		5.81		6.59		6.58		6.40		9.14								60%		63%		58%		66%

		MPFBA		10.01		6.89		8.09		5.87		7.61		2.35		3.25		2.98		3.89		1.39		1.57		3.20		3.28		2.76		2.92		4.16		4.57		7.16		6.09		3.82		3.55		10.07								42%		46%		72%		61%

		MPFDOA		8.39		6.69		7.72		7.86		7.05		7.27		6.06		6.59		6.79		6.47		7.72		6.65		7.11		7.42		6.61		2.21		2.67		4.89		5.72		5.08		5.61		9.06								22%		27%		49%		57%

		d3-NMeFOSAA		6.41		8.09		6.52		7.07		6.33		6.45		5.59		6.34		7.22		7.33		7.99		7.37		5.65		7.58		5.60		6.39		6.66		6.17		7.84		5.71		5.77		8.12								64%		67%		62%		78%

		d5-NEtFOSAA		6.25		8.20		8.30		6.30		6.85		9.22		4.91		6.92		7.34		5.50		6.51		8.96		6.06		7.39		5.72		4.97		3.89		9.21		6.98		5.32		5.60		8.11								50%		39%		92%		70%

		all concentrations reported in ng/L





TRC R&D Round 1

		Analyte		MED LEVEL CCAL		LCS		LCSD		MEOH BLK		PREP BLK		BLANK pH 6.33 A		BLANK pH 6.33 B		ALUMINUM FOIL A		ALUMINUM FOIL B		PTFE TUBING A		PTFE TUBING B		POST IT A		POST IT B		PE TUBING A		PE TUBING B		ZIP LOK A		ZIP LOK B		LOW LEVEL CCAL		MED LEVEL CCAL		LCS		LCSD		MEOH BLK		PREP BLK		BLANK pH 6.33 A		BLANK pH 6.33 B		ALUMINUM FOIL A		ALUMINUM FOIL B		PTFE TUBING A		PTFE TUBING B		POST IT A		POST IT B		PE TUBING A		PE TUBING B		ZIP LOK A		ZIP LOK B		LOW LEVEL CCAL

		4:2FTS		9.30		12.71		12.19		0.00		0.01		0.00		0.00		0.01		0.00		0.01		0.02		0.00		0.00		0.01		0.00		0.01		0.01		0.47		93%		127%		122%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		94%

		6:2FTS		11.00		14.50		13.30		0.01		0.03		0.01		0.02		0.00		0.01		0.01		0.02		0.00		0.01		0.01		0.00		0.01		0.01		0.58		110%		145%		133%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		115%

		8:2FTS		9.35		14.82		13.71		0.02		0.02		0.01		0.01		0.01		0.00		0.01		0.03		0.01		0.04		0.01		0.00		0.02		0.00		0.44		94%		148%		137%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		89%

		br-PFHxS		1.50		2.17		2.01		0.00		0.00		0.00		0.00		0.01		0.01		0.02		0.00		0.01		0.01		0.03		0.01		0.01		0.03		0.08		15%		22%		20%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		16%

		br-PFOA		0.01		0.00		0.01		0.01		0.01		0.00		0.00		0.01		0.01		0.07		0.11		0.00		0.01		0.02		0.00		0.01		0.02		0.00		0%		0%		0%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0%

		br-PFOS		1.85		2.38		2.56		0.02		0.03		0.05		0.06		0.07		0.05		0.08		0.07		0.08		0.07		0.07		0.07		0.05		0.08		0.12		18%		24%		26%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		23%

		FOSA		10.14		13.68		11.01		0.00		0.02		0.02		0.00		0.00		0.01		0.02		0.00		0.05		0.01		0.00		0.02		0.01		0.00		0.58		101%		137%		110%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		115%

		L-PFHxS		6.96		10.12		9.44		0.01		0.00		0.03		0.02		0.03		0.03		0.03		0.03		0.04		0.04		0.00		0.02		0.02		0.00		0.37		70%		101%		94%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		74%

		L-PFOA		9.73		14.33		14.45		0.03		0.04		0.07		0.03		0.05		0.04		1.51		2.39		0.06		0.07		0.04		0.04		0.05		0.03		0.56		97%		143%		144%		ND		ND		ND		ND		ND		ND		6.02		9.54		ND		ND		ND		ND		ND		ND		112%

		L-PFOS		7.39		10.18		10.40		0.00		0.02		0.01		0.01		0.01		0.01		0.03		0.03		0.03		0.02		0.01		0.02		0.01		0.02		0.44		74%		102%		104%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		88%

		NEtFOSAA		9.02		12.61		11.65		0.04		0.04		0.00		0.02		0.13		0.03		0.05		0.03		0.25		0.04		0.03		0.01		0.03		0.09		0.50		90%		126%		117%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		101%

		NMeFOSAA		10.85		13.35		12.34		0.01		0.01		0.00		0.00		0.00		0.00		0.08		0.00		0.14		0.02		0.00		0.02		0.01		0.00		0.35		108%		133%		123%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		69%

		PFBA		9.94		13.52		12.71		0.00		0.04		0.01		0.05		0.15		0.20		2.52		5.37		0.20		0.00		0.00		0.00		0.09		0.12		0.52		99%		135%		127%		ND		ND		ND		ND		ND		ND		10.08		21.49		ND		ND		ND		ND		ND		ND		104%

		PFBS		8.75		12.37		11.43		0.00		0.00		0.04		0.04		0.05		0.04		0.04		0.05		0.13		0.12		0.05		0.03		0.05		0.05		0.50		88%		124%		114%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		99%

		PFDA		8.94		14.16		11.89		0.00		0.00		0.01		0.01		0.01		0.01		1.30		1.65		0.03		0.01		0.01		0.01		0.00		0.01		0.51		89%		142%		119%		ND		ND		ND		ND		ND		ND		5.21		6.61		ND		ND		ND		ND		ND		ND		102%

		PFDoA		9.22		12.89		13.04		0.01		0.01		0.01		0.01		0.02		0.01		0.91		0.77		0.06		0.02		0.02		0.01		0.00		0.01		0.52		92%		129%		130%		ND		ND		ND		ND		ND		ND		3.62		3.06		ND		ND		ND		ND		ND		ND		104%

		PFDS		9.47		11.41		10.84		0.01		0.00		0.00		0.00		0.00		0.02		0.01		0.01		0.05		0.00		0.00		0.01		0.00		0.00		0.48		95%		114%		108%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		97%

		PFHpA		9.54		13.61		12.56		0.01		0.01		0.01		0.01		0.02		0.01		1.11		2.25		0.02		0.02		0.02		0.02		0.02		0.01		0.55		95%		136%		126%		ND		ND		ND		ND		ND		ND		4.44		9.02		ND		ND		ND		ND		ND		ND		110%

		PFHpS		9.33		13.05		13.10		0.01		0.00		0.00		0.01		0.01		0.01		0.00		0.01		0.01		0.01		0.00		0.00		0.00		0.01		0.46		93%		130%		131%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		92%

		PFHxA		9.57		13.47		12.14		0.00		0.06		0.06		0.03		0.05		0.06		0.93		2.54		0.11		0.09		0.04		0.08		0.06		0.05		0.52		96%		135%		121%		ND		ND		ND		ND		ND		ND		3.73		10.17		ND		ND		ND		ND		ND		ND		104%

		PFHxS		8.46		12.29		11.44		0.01		0.00		0.03		0.02		0.04		0.04		0.04		0.03		0.05		0.05		0.03		0.04		0.03		0.03		0.45		85%		123%		114%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		90%

		PFNA		9.48		12.90		13.08		0.01		0.01		0.01		0.01		0.00		0.01		1.65		2.18		0.04		0.02		0.02		0.03		0.01		0.01		0.56		95%		129%		131%		ND		ND		ND		ND		ND		ND		6.61		8.71		ND		ND		ND		ND		ND		ND		112%

		PFNS		7.69		10.82		8.76		0.00		0.00		0.00		0.00		0.01		0.00		0.00		0.00		0.02		0.01		0.00		0.00		0.00		0.00		0.37		77%		108%		88%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		74%

		PFOA		9.73		14.33		14.45		0.04		0.05		0.07		0.04		0.06		0.05		1.58		2.49		0.06		0.07		0.06		0.04		0.05		0.05		0.56		97%		143%		145%		ND		ND		ND		ND		ND		ND		6.31		9.96		ND		ND		ND		ND		ND		ND		112%

		PFOS		9.24		12.56		12.96		0.03		0.05		0.06		0.07		0.09		0.06		0.11		0.09		0.11		0.10		0.08		0.09		0.06		0.10		0.56		92%		126%		130%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		111%

		PFPeA		9.93		14.14		13.11		0.02		0.05		0.04		0.04		0.04		0.06		0.75		2.04		0.03		0.04		0.04		0.05		0.05		0.05		0.55		99%		141%		131%		ND		ND		ND		ND		ND		ND		3.01		8.18		ND		ND		ND		ND		ND		ND		110%

		PFPeS		8.89		12.37		11.65		0.00		0.00		0.00		0.00		0.01		0.00		0.00		0.01		0.01		0.00		0.00		0.01		0.01		0.01		0.49		89%		124%		116%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		99%

		PFTA		10.64		13.45		12.25		0.02		0.02		0.01		0.03		0.02		0.02		0.70		0.45		0.04		0.02		0.02		0.03		0.02		0.02		0.53		106%		135%		123%		ND		ND		ND		ND		ND		ND		2.80		ND		ND		ND		ND		ND		ND		ND		106%

		PFTrDA		10.80		13.55		13.76		0.01		0.01		0.01		0.01		0.01		0.01		0.78		0.57		0.04		0.02		0.02		0.01		0.01		0.00		0.53		108%		136%		138%		ND		ND		ND		ND		ND		ND		3.14		2.26		ND		ND		ND		ND		ND		ND		106%

		PFUnA		10.05		13.20		13.78		0.00		0.01		0.00		0.01		0.00		0.02		1.00		0.87		0.05		0.01		0.01		0.02		0.01		0.00		0.50		100%		132%		138%		ND		ND		ND		ND		ND		ND		3.98		3.50		ND		ND		ND		ND		ND		ND		101%



		Labelled Analyte Recovery

		M2-4:2FTS		12.17		9.62		10.73		12.13		13.23		13.00		14.03		14.70		13.76		14.83		14.77		25.35		30.72		16.32		14.23		14.38		14.83		13.98		122%		96%		107%		121%		132%		130%		140%		147%		138%		148%		148%		253%		307%		163%		142%		144%		148%		140%

		M2-6:2FTS		12.56		10.34		13.70		13.12		16.97		17.48		18.63		18.98		16.32		18.58		18.80		30.89		34.99		21.83		18.14		22.07		18.95		17.88		126%		103%		137%		131%		170%		175%		186%		190%		163%		186%		188%		309%		350%		218%		181%		221%		190%		179%

		M2-8:2FTS		14.33		9.64		12.38		14.10		16.95		17.62		19.09		15.91		11.72		14.98		15.25		18.71		25.92		22.78		20.66		22.06		19.80		18.31		143%		96%		124%		141%		169%		176%		191%		159%		117%		150%		153%		187%		259%		228%		207%		221%		198%		183%

		M2PFTEDA		11.89		8.39		10.27		12.92		12.99		13.25		14.25		11.09		9.82		12.85		9.94		9.00		20.45		12.40		12.63		12.42		9.10		15.44		119%		84%		103%		129%		130%		133%		143%		111%		98%		128%		99%		90%		205%		124%		126%		124%		91%		154%

		M3PFBS		11.75		8.63		9.65		10.75		11.39		10.60		11.66		12.07		12.06		11.97		11.88		12.05		13.09		12.41		11.48		12.37		12.24		12.82		117%		86%		97%		107%		114%		106%		117%		121%		121%		120%		119%		121%		131%		124%		115%		124%		122%		128%

		M3PFHxS		12.87		9.39		10.79		12.10		12.58		12.09		12.91		13.11		13.06		12.93		12.95		13.86		15.37		13.33		12.76		13.75		13.41		14.15		129%		94%		108%		121%		126%		121%		129%		131%		131%		129%		129%		139%		154%		133%		128%		138%		134%		141%

		M4PFHpA		12.25		9.43		11.28		12.51		13.54		12.95		13.93		13.89		14.00		14.22		14.31		16.84		18.69		14.94		14.21		15.77		14.92		15.23		122%		94%		113%		125%		135%		130%		139%		139%		140%		142%		143%		168%		187%		149%		142%		158%		149%		152%

		M5PFHxA		11.89		9.21		10.63		11.74		12.55		11.96		13.16		13.77		13.61		13.87		13.19		14.99		16.66		15.00		13.67		13.81		13.66		14.55		119%		92%		106%		117%		126%		120%		132%		138%		136%		139%		132%		150%		167%		150%		137%		138%		137%		145%

		M5PFPEA		11.16		8.29		9.38		10.31		11.26		10.20		11.40		11.35		11.25		11.52		11.93		12.99		14.75		12.16		10.86		11.95		11.95		12.77		112%		83%		94%		103%		113%		102%		114%		113%		113%		115%		119%		130%		148%		122%		109%		119%		119%		128%

		M6PFDA		12.60		8.59		10.74		12.67		14.09		13.28		15.32		12.05		10.54		13.40		14.23		8.25		11.26		16.33		15.35		16.77		14.79		15.83		126%		86%		107%		127%		141%		133%		153%		121%		105%		134%		142%		83%		113%		163%		154%		168%		148%		158%

		M7-PFUDA		12.14		8.71		9.65		12.91		14.60		13.79		14.27		10.39		9.13		14.32		14.15		18.04		24.12		16.52		13.40		14.99		13.11		15.30		121%		87%		97%		129%		146%		138%		143%		104%		91%		143%		142%		180%		241%		165%		134%		150%		131%		153%

		M8FOSA		12.45		0.85		0.61		12.26		0.44		1.23		1.67		8.16		5.51		9.40		0.65		1.26		7.91		5.55		8.03		3.05		3.45		15.97		124%		8%		6%		123%		4%		12%		17%		82%		55%		94%		6%		13%		79%		56%		80%		31%		35%		160%

		M8PFOA		12.50		9.56		11.15		12.51		13.64		13.85		14.66		14.74		14.28		14.74		15.11		18.92		20.00		16.87		15.48		15.83		14.59		15.55		125%		96%		112%		125%		136%		138%		147%		147%		143%		147%		151%		189%		200%		169%		155%		158%		146%		156%

		M8PFOS		12.38		8.73		9.52		11.61		11.53		11.45		12.66		10.73		10.41		12.08		12.23		12.52		15.09		13.00		12.43		13.27		11.96		14.14		124%		87%		95%		116%		115%		114%		127%		107%		104%		121%		122%		125%		151%		130%		124%		133%		120%		141%

		M9PFNA		12.23		9.50		11.63		14.29		14.16		14.47		15.78		14.96		13.78		15.27		15.89		21.23		23.67		18.27		16.47		17.77		16.53		16.71		122%		95%		116%		143%		142%		145%		158%		150%		138%		153%		159%		212%		237%		183%		165%		178%		165%		167%

		MPFBA		9.69		3.08		3.76		10.01		5.54		2.01		2.26		1.65		1.99		1.87		2.32		1.94		2.40		2.54		2.16		2.47		2.67		13.51		97%		31%		38%		100%		55%		20%		23%		17%		20%		19%		23%		19%		24%		25%		22%		25%		27%		135%

		MPFDOA		12.27		8.74		9.72		12.27		13.52		12.76		15.02		9.97		8.69		12.61		11.79		12.71		20.72		13.76		14.78		13.60		10.53		14.93		123%		87%		97%		123%		135%		128%		150%		100%		87%		126%		118%		127%		207%		138%		148%		136%		105%		149%

		d3-NMeFOSAA		11.28		8.69		11.00		13.80		14.82		14.62		16.76		9.64		10.58		16.64		15.71		28.30		36.85		16.29		16.35		17.59		14.51		18.64		113%		87%		110%		138%		148%		146%		168%		96%		106%		166%		157%		283%		369%		163%		163%		176%		145%		186%

		d5-NEtFOSAA		13.49		8.59		11.22		13.56		14.73		14.28		16.05		9.65		10.01		13.32		14.41		15.85		24.33		16.10		16.84		17.37		13.85		18.82		135%		86%		112%		136%		147%		143%		161%		96%		100%		133%		144%		159%		243%		161%		168%		174%		139%		188%

		all concentrations reported in ng/L
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TRC R&D Round 2

		Analyte		LOW CCAL		LCS		LCSD		METH BLANK1		METH BLANK2		HDPE SMALL 1		HDPE SMALL 2		SILASTIC 1		SILASTIC 2		BLADDER 1		BLADDER 2		HDPE LARGE 1		HDPE LARGE 2		LDPE DIFF 1		LDPE DIFF 2		MED CCAL		COAT 1		COAT 2		PDB 1		PDB 2		LDPE TUBE 1		LDPE TUBE 2		NITRILE 1		NITRILE 2		STRING 1		STRING 2		LOW CCAL		LOW CCAL		LCS		LCSD		METH BLANK1		METH BLANK2		HDPE SMALL 1		HDPE SMALL 2		SILASTIC 1		SILASTIC 2		BLADDER 1		BLADDER 2		HDPE LARGE 1		HDPE LARGE 2		LDPE DIFF 1		LDPE DIFF 2		MED CCAL		COAT 1		COAT 2		PDB 1		PDB 2		LDPE TUBE 1		LDPE TUBE 2		NITRILE 1		NITRILE 2		STRING 1		STRING 2		LOW CCAL

		4:2FTS		0.303463		10.6239		10.3541		0.00431031		0.0149933		0.00667582		0.00426635		0.0024251		0.010496		0.0212321		0.0135874		0.000850418		0.00525663		0.00492593		0.00785892		5.37893		0.21000		0.03000		0.01000		0.00000		0.00000		0.00000		0.00000		0.00000		0.01000		0.03000		0.309339		61%		106%		104%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		54%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		62%

		6:2FTS		0.348057		12.7187		11.6463		0.00789948		0.00217005		0.0127262		0.0149243		0.0599272		0.0463049		0.357992		0.396698		0.00539748		0.0519549		0.0395372		0.00614227		7.10993		0.05000		0.01000		0.01000		0.03000		0.00000		0.02000		0.00000		0.00000		0.18000		0.14000		0.385833		70%		127%		116%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		71%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		77%

		8:2FTS		0.289086		12.1718		10.9686		0.025452		0.0325759		0.0408774		0.0234492		0		0.00255815		0.380031		0.238607		0.0195761		0.0248855		0.00938562		0.00354259		7.11475		0.05000		0.01000		0.02000		0.00000		0.02000		0.06000		0.01000		0.03000		1.13000		0.75000		0.327026		58%		122%		110%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		71%		ND		ND		ND		ND		ND		ND		ND		ND		4.52		3.00		65%

		br-PFHxS		0.0581955		1.84165		1.75383		0.00606547		0.0100776		0.00336701		0.00477088		0.00412128		0.00211505		0.00656769		0.00341006		0.00536916		0.00054372		0.00456363		0.00495432		1.02545		0.00000		0.01000		0.00000		0.01000		0.00000		0.00000		1.06000		0.02000		0.01000		0.06000		0.0520371		12%		18%		18%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		10%		ND		ND		ND		ND		ND		ND		4.24		ND		ND		ND		10%

		br-PFOA		0.000937516		0.00456318		0.0110169		0.00405839		0.00618305		0.00788409		0.00603005		0.0206506		0		0.00653413		0.00793471		0.0153601		0.0312192		0.127534		0.102128		0.00340348		0.01000		0.02000		0.01000		0.00000		0.01000		0.01000		0.09000		0.09000		0.05000		0.05000		0.00269576		0%		0%		0%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		1%

		br-PFOS		0.0827209		2.15788		2.04316		0.0451961		0.0464299		0.100249		0.108209		0.0935663		0.0682554		0.132027		0.102206		0.181024		0.187074		0.087075		0.117336		1.17214		0.01000		0.04000		0.13000		0.10000		0.14000		0.14000		0.03000		0.05000		0.40000		0.27000		0.0789201		17%		22%		20%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		12%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		16%

		FOSA		0.349859		12.3415		10.8692		0.00676919		0.0286299		0.0501139		0.0281605		0.204333		0.170124		0.00645178		0.00275159		0.0205015		0.00417359		0.0177051		0.00842294		6.23498		1.26000		0.64000		0.01000		0.00000		0.05000		0.01000		0.02000		0.00000		0.11000		0.11000		0.35563		70%		123%		109%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		62%		5.04		2.56		ND		ND		ND		ND		ND		ND		ND		ND		71%

		L-PFHxS		0.243178		8.7474		8.25958		0.0228974		0.0282562		0.0220819		0.0270316		0.0250992		0.0264987		0.0309117		0.0244507		0.0286724		0.0263908		0.0229008		0.0302135		5.03984		0.04000		0.05000		0.02000		0.02000		0.02000		0.03000		0.00000		1.05000		0.08000		0.06000		0.281278		49%		87%		83%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		50%		ND		ND		ND		ND		ND		ND		ND		4.20		ND		ND		56%

		L-PFOA		0.358378		10.8924		11.3907		0.0241864		0.033934		0.0674177		0.0753136		0.0609341		0.144093		0.0448248		0.0667675		0.523481		0.671796		2.26619		2.20138		5.82277		0.13000		0.05000		0.03000		0.03000		0.05000		0.05000		0.01000		0.02000		4.45000		2.85000		0.361666		72%		109%		114%		ND		ND		ND		ND		ND		ND		ND		ND		2.09		2.69		9.06		8.81		58%		ND		ND		ND		ND		ND		ND		ND		ND		17.80		11.40		72%

		L-PFOS		0.277777		8.84675		8.30665		0.0120622		0.0219049		0.0277358		0.0260363		0.0285576		0.0246368		0.057679		0.0511979		0.0351029		0.0284309		0.0436385		0.0585246		4.9628		0.06000		0.02000		0.02000		0.02000		0.02000		0.06000		0.02000		0.02000		0.32000		0.25000		0.294412		56%		88%		83%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		50%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		59%

		NEtFOSAA		0.470245		10.6998		10.2408		0.0151776		0.00803049		0.169354		0.132861		0.0417584		0.0169547		0.0435286		0.0228334		0.00522669		0.0093547		0.0786424		0.0268491		6.17601		0.13000		0.14000		0.01000		0.01000		0.01000		0.02000		0.02000		0.02000		0.06000		0.17000		0.693955		94%		107%		102%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		62%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		139%

		NMeFOSAA		0.405352		11.4973		10.987		0.0057		0.0176658		0.0785433		0.0709231		0.017192		0.0998564		0.00614004		0.00900326		0.00268837		0.0127385		0.0068725		0.013342		6.49041		0.28000		0.01000		0.00000		0.01000		0.02000		0.02000		0.01000		0.03000		0.06000		0.05000		0.608503		81%		115%		110%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		65%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		122%

		PFBA		0.37229		11.4441		11.4458		0.0241412		0.0829585		1.29267		2.04153		1.8009		1.74095		0.220599		0.20929		18.0056		8.00281		132.971		162.036		6.57856		1.08000		0.40000		0.00000		0.10000		0.27000		0.28000		0.53000		0.62000		15.38000		13.72000		0.373501		74%		114%		114%		ND		ND		5.17		8.17		7.20		6.96		ND		ND		72.02		32.01		531.88		648.14		66%		4.32		ND		ND		ND		ND		ND		2.12		2.48		61.52		54.88		75%

		PFBS		0.317007		9.99514		9.91843		0.0354115		0.046803		0.0381812		0.0404683		0.0345181		0.0381107		0.0376404		0.0365163		0.0371965		0.0342511		0.0440738		0.040294		5.90669		69.09000		70.49000		0.04000		0.03000		0.03000		0.04000		0.21000		0.23000		0.07000		0.12000		0.340954		63%		100%		99%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		59%		276.36		281.96		ND		ND		ND		ND		ND		ND		ND		ND		68%

		PFDA		0.331267		11.7788		10.1754		0.00741774		0.0206985		0.0447326		0.0584337		0.0147712		0.00513494		0.0146665		0.0231247		0.447238		0.66509		1.21047		1.25421		5.22122		0.02000		0.00000		0.01000		0.01000		0.01000		0.02000		0.00000		0.00000		1.55000		0.82000		0.369486		66%		118%		102%		ND		ND		ND		ND		ND		ND		ND		ND		ND		2.66		4.84		5.02		52%		ND		ND		ND		ND		ND		ND		ND		ND		6.20		3.28		74%

		PFDoA		0.329406		11.5678		11.9723		0.00988362		0.0188904		0.107094		0.0963132		0.0130436		0.00186294		0		0.0108628		0.35435		0.461457		0.344979		0.557118		8.10456		0.29000		0.03000		0.01000		0.01000		0.02000		0.02000		0.00000		0.01000		0.11000		0.01000		0.422337		66%		116%		120%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		2.23		81%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		84%

		PFDS		0.638568		17.8155		13.6819		0.00448707		0.0345208		0.0447193		0.0287206		0.00515529		0.031532		0.0576913		0.00381936		0.00161575		0.00231335		0.00811336		0.0137295		11.0177		0.31000		0.01000		0.00000		0.01000		0.01000		0.01000		0.09000		0.02000		0.03000		0.05000		0.735918		128%		178%		137%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		110%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		147%

		PFHpA		0.340974		11.126		11.9579		0.0107434		0.0151375		0.0532967		0.0840662		0.0250631		0.0393332		0.0203134		0.01608		0.805457		0.771716		6.23873		6.78678		6.33642		0.05000		0.02000		0.01000		0.01000		0.02000		0.02000		0.00000		0.03000		0.42000		0.05000		0.364424		68%		111%		120%		ND		ND		ND		ND		ND		ND		ND		ND		3.22		3.09		24.95		27.15		63%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		73%

		PFHpS		0.356875		11.344		10.9146		0.00892703		0.0147757		0.00713259		0.00920235		0.00403112		0.00965464		0.0106594		0.0131905		0.00231485		0.00441183		0.00510197		0.00375241		6.03201		0.03000		0.01000		0.00000		0.01000		0.00000		0.01000		0.00000		0.02000		0.04000		0.03000		0.360319		71%		113%		109%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		60%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		72%

		PFHxA		0.377293		11.5992		10.8135		0.0149881		0.0251083		0.084263		0.180593		0.116696		0.143775		0.0450296		0.0462543		1.9778		1.20876		5.11812		6.03829		6.08371		1.74000		0.76000		0.03000		0.04000		0.03000		0.04000		0.07000		0.05000		1.17000		0.88000		0.353021		75%		116%		108%		ND		ND		ND		ND		ND		ND		ND		ND		7.91		4.84		20.47		24.15		61%		6.96		3.04		ND		ND		ND		ND		ND		ND		4.68		3.52		71%

		PFHxS		0.301374		10.5891		10.0134		0.0289629		0.0383338		0.0254489		0.0318025		0.0292205		0.0286137		0.0374794		0.0278607		0.0340415		0.0269345		0.0274644		0.0351678		6.06529		0.04000		0.06000		0.02000		0.03000		0.03000		0.03000		1.06000		1.07000		0.09000		0.12000		0.333315		60%		106%		100%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		61%		ND		ND		ND		ND		ND		ND		4.24		4.28		ND		ND		67%

		PFNA		0.380568		11.3236		11.7454		0.00574786		0.00274545		0.0223763		0.0551838		0.0294729		0.031934		0.0190247		0.0304437		0.417979		0.579483		2.69317		3.32899		7.67361		0.04000		0.00000		0.02000		0.02000		0.02000		0.02000		0.00000		0.02000		0.47000		0.25000		0.3702		76%		113%		117%		ND		ND		ND		ND		ND		ND		ND		ND		ND		2.32		10.77		13.32		77%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		74%

		PFNS		0.429808		18.688		14.7521		0.0110091		0.0147861		0		0.00527323		0.0209125		0.0397175		0.00353297		0.00241201		0.00426088		0.00376881		0.00608203		0.00478569		7.07615		0.03000		0.00000		0.00000		0.01000		0.01000		0.00000		0.02000		0.02000		0.02000		0.06000		0.494963		86%		187%		148%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		71%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		99%

		PFOA		0.359316		10.8969		11.4017		0.0282448		0.0401171		0.0753018		0.0813436		0.0815847		0.144093		0.051359		0.0747022		0.538841		0.703015		2.39372		2.30351		5.82617		0.14000		0.06000		0.03000		0.03000		0.06000		0.06000		0.10000		0.11000		4.50000		2.91000		0.364362		72%		109%		114%		ND		ND		ND		ND		ND		ND		ND		ND		2.16		2.81		9.57		9.21		58%		ND		ND		ND		ND		ND		ND		ND		ND		18.00		11.64		73%

		PFOS		0.360498		11.0046		10.3498		0.0572583		0.0683347		0.127985		0.134245		0.122124		0.0928922		0.189706		0.153404		0.216127		0.215505		0.130713		0.175861		6.13493		0.15000		0.06000		0.15000		0.13000		0.16000		0.20000		0.06000		0.06000		0.71000		0.52000		0.373332		72%		110%		103%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		61%		ND		ND		ND		ND		ND		ND		ND		ND		2.84		2.08		75%

		PFPeA		0.37524		11.3122		11.2142		0.0282369		0.0331249		0.275774		0.467951		14.4881		12.8225		0.0498979		0.0489023		5.59693		2.60131		137.416		158.197		6.42283		0.00000		0.00000		0.01000		0.04000		0.07000		0.07000		0.07000		0.04000		0.37000		0.25000		0.387694		75%		113%		112%		ND		ND		ND		ND		57.95		51.29		ND		ND		22.39		10.41		549.66		632.79		64%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		78%

		PFPeS		0.344776		10.7024		10.2607		0.0061213		0.00969435		0.00647303		0.000596338		0.00379863		0.00337081		0.00119643		0.0094288		0.00407192		0.00491105		0.00103608		0.00111595		6.13509		0.00000		0.00000		0.00000		0.01000		0.01000		0.00000		0.18000		0.28000		0.04000		0.01000		0.336695		69%		107%		103%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		61%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		67%

		PFTA		0.361683		11.1593		11.5922		0.0162841		0.0298323		0.0854374		0.0734493		0.027292		0.0180275		0.0226145		0.020826		0.117712		0.154397		0.0842178		0.109503		6.92941		0.45000		0.04000		0.02000		0.04000		0.02000		0.02000		0.03000		0.03000		0.04000		0.04000		0.521276		72%		112%		116%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		69%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		104%

		PFTrDA		0.322198		13.1072		12.0828		0.00994099		0.0162469		0.106779		0.0919075		0.0239925		0.00218749		0.0110961		0.0141669		0.142912		0.239929		0.333581		0.349241		8.66623		0.13000		0.04000		0.01000		0.01000		0.01000		0.01000		0.02000		0.01000		0.03000		0.05000		0.433493		64%		131%		121%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		87%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		87%

		PFUnA		0.49486		14.222		11.8319		0.0086859		0.0136642		0.103989		0.0997778		0.00420942		0.00787556		0.0215365		0.0265422		0.626276		0.614056		2.2607		2.49583		10.0922		0.17000		0.00000		0.00000		0.01000		0.02000		0.02000		0.01000		0.02000		0.14000		0.09000		0.511638		99%		142%		118%		ND		ND		ND		ND		ND		ND		ND		ND		2.51		2.46		9.04		9.98		101%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		102%



		Labelled Analyte Recovery

		M2-4:2FTS		11.8365		6.12128		6.62479		8.08602		6.03706		8.34489		7.96085		7.70233		7.59347		8.68836		9.06487		9.00044		8.64304		7.9783		8.13704		9.13211		0.60000		0.52000		9.31000		7.89000		8.41000		8.33000		25.97000		17.65000		29.08000		13.97000		11.5812		118%		61%		66%		81%		60%		83%		80%		77%		76%		87%		91%		90%		86%		80%		81%		91%		6%		5%		93%		79%		84%		83%		260%		177%		291%		140%		116%

		M2-6:2FTS		7.69157		4.98918		6.03605		5.88911		4.82228		6.89874		6.29775		6.22107		5.93996		6.65763		7.09722		7.52571		6.59375		5.99917		6.8361		7.37642		3.37000		4.48000		7.40000		6.50000		6.64000		7.06000		22.88000		19.47000		15.79000		6.23000		9.167		77%		50%		60%		59%		48%		69%		63%		62%		59%		67%		71%		75%		66%		60%		68%		74%		34%		45%		74%		65%		66%		71%		229%		195%		158%		62%		92%

		M2-8:2FTS		8.99949		6.18755		8.27066		6.99669		6.50705		8.93848		7.93964		9.04685		8.85713		11.168		9.63185		10.9764		9.84413		11.1178		11.1267		13.4311		1.04000		3.54000		10.34000		7.96000		8.52000		9.37000		7.90000		7.65000		14.03000		5.36000		14.1751		90%		62%		83%		70%		65%		89%		79%		90%		89%		112%		96%		110%		98%		111%		111%		134%		10%		35%		103%		80%		85%		94%		79%		77%		140%		54%		142%

		M2PFTEDA		10.6022		6.62972		8.0666		7.41849		5.93126		9.44302		7.31916		5.45771		5.28221		7.86282		7.79559		8.09641		7.60591		8.44957		8.72065		12.235		0.22000		1.24000		3.45000		2.34000		7.01000		7.38000		4.67000		2.82000		7.95000		4.05000		15.5627		106%		66%		81%		74%		59%		94%		73%		55%		53%		79%		78%		81%		76%		84%		87%		122%		2%		12%		35%		23%		70%		74%		47%		28%		80%		41%		156%

		M3PFBS		13.2627		9.68679		9.77344		10.7412		9.37252		10.4969		10.0968		9.81215		9.71574		10.8777		11.0034		11.0994		10.468		9.86602		10.5698		12.3203		0.00000		0.00000		10.48000		8.61000		10.46000		10.24000		9.75000		7.70000		5.63000		5.24000		15.4261		133%		97%		98%		107%		94%		105%		101%		98%		97%		109%		110%		111%		105%		99%		106%		123%		0%		0%		105%		86%		105%		102%		98%		77%		56%		52%		154%

		M3PFHxS		13.2864		9.85365		10.5526		11.018		9.49078		11.1792		10.382		10.1979		10.0461		11.1293		11.3597		11.4372		10.6744		10.2269		11.2319		13.1006		6.38000		6.80000		10.26000		8.97000		10.11000		9.79000		8.89000		7.81000		9.07000		6.64000		16.8356		133%		99%		106%		110%		95%		112%		104%		102%		100%		111%		114%		114%		107%		102%		112%		131%		64%		68%		103%		90%		101%		98%		89%		78%		91%		66%		168%

		M4PFHpA		12.302		7.25752		7.28043		9.94027		7.61948		9.51663		9.04383		7.90015		7.57459		10.5001		10.1819		9.67779		8.47879		7.4711		9.37135		10.4735		5.91000		6.13000		10.02000		7.88000		9.17000		8.49000		9.07000		8.45000		11.39000		7.15000		13.5381		123%		73%		73%		99%		76%		95%		90%		79%		76%		105%		102%		97%		85%		75%		94%		105%		59%		61%		100%		79%		92%		85%		91%		85%		114%		72%		135%

		M5PFHxA		12.0981		7.06579		8.04067		9.40053		7.51413		9.06111		8.16108		7.92755		8.09363		9.28775		9.57674		9.69998		9.12724		8.48981		9.09626		10.8857		0.21000		0.20000		9.78000		8.32000		9.37000		9.69000		9.08000		8.03000		8.88000		6.87000		12.5032		121%		71%		80%		94%		75%		91%		82%		79%		81%		93%		96%		97%		91%		85%		91%		109%		2%		2%		98%		83%		94%		97%		91%		80%		89%		69%		125%

		M5PFPEA		12.9623		7.42016		7.68626		9.3333		7.41709		8.30056		8.09872		0.107834		0.109253		9.06067		9.12392		9.11337		8.52571		7.40388		7.9058		10.305		0.00000		0.00000		10.15000		8.91000		9.94000		9.66000		8.14000		7.51000		8.81000		8.03000		12.7059		130%		74%		77%		93%		74%		83%		81%		1%		1%		91%		91%		91%		85%		74%		79%		103%		0%		0%		102%		89%		99%		97%		81%		75%		88%		80%		127%

		M6PFDA		11.8013		6.27901		8.39636		9.73822		6.58771		10.0408		9.78727		4.62161		4.86322		11.8743		9.69752		10.7677		8.67994		9.06844		12.2905		14.3887		1.65000		3.79000		10.42000		9.18000		9.97000		9.81000		2.35000		2.10000		11.09000		5.79000		14.8954		118%		63%		84%		97%		66%		100%		98%		46%		49%		119%		97%		108%		87%		91%		123%		144%		17%		38%		104%		92%		100%		98%		24%		21%		111%		58%		149%

		M7-PFUDA		9.55955		7.16095		10.1146		8.37478		5.17137		14.4677		11.0491		4.59416		4.75212		13.265		11.7384		10.4347		12.5685		10.2096		11.135		10.7263		0.55000		3.07000		13.83000		9.33000		11.31000		13.76000		2.42000		2.34000		10.67000		5.09000		13.6862		96%		72%		101%		84%		52%		145%		110%		46%		48%		133%		117%		104%		126%		102%		111%		107%		6%		31%		138%		93%		113%		138%		24%		23%		107%		51%		137%

		M8FOSA		13.3957		0.0212065		0.53789		5.56783		0.406067		5.45765		1.02732		0.225285		0.200469		1.53085		4.8483		4.49608		3.2454		2.84695		0.981133		14.5251		0.01000		0.02000		4.17000		3.70000		0.74000		2.64000		0.87000		0.80000		4.70000		3.31000		17.6579		134%		0%		5%		56%		4%		55%		10%		2%		2%		15%		48%		45%		32%		28%		10%		145%		0%		0%		42%		37%		7%		26%		9%		8%		47%		33%		177%

		M8PFOA		10.4935		6.49178		7.36213		9.19852		6.50422		8.75275		8.13151		6.75855		5.75884		9.06289		8.9634		9.66449		7.9223		7.46145		9.36387		10.031		5.92000		6.56000		9.68000		9.08000		9.07000		8.54000		5.56000		5.16000		11.57000		6.31000		13.3362		105%		65%		74%		92%		65%		88%		81%		68%		58%		91%		90%		97%		79%		75%		94%		100%		59%		66%		97%		91%		91%		85%		56%		52%		116%		63%		133%

		M8PFOS		13.384		9.88789		10.6322		11.5032		9.9724		11.9463		11.1788		11.1002		11.0018		11.6253		11.9684		12.3648		11.4841		10.7985		11.866		14.2267		2.56000		4.95000		10.87000		9.23000		10.43000		10.66000		6.74000		6.07000		8.09000		4.82000		17.8883		134%		99%		106%		115%		100%		119%		112%		111%		110%		116%		120%		124%		115%		108%		119%		142%		26%		50%		109%		92%		104%		107%		67%		61%		81%		48%		179%

		M9PFNA		11.0438		6.57596		8.01168		9.23782		7.47729		8.552		8.76783		5.09964		4.9853		9.89595		8.5311		9.78231		8.65233		8.21222		8.67682		9.47937		3.35000		5.34000		9.44000		8.45000		9.13000		8.94000		6.54000		7.03000		10.75000		5.70000		12.8514		110%		66%		80%		92%		75%		86%		88%		51%		50%		99%		85%		98%		87%		82%		87%		95%		34%		53%		94%		85%		91%		89%		65%		70%		108%		57%		129%

		MPFBA		12.5792		3.93692		4.51246		1.77626		1.41249		2.05501		1.88635		0.554348		0.541526		2.04454		2.00717		1.90984		1.76268		1.72826		1.84892		12.9682		0.04000		0.05000		0.91000		0.92000		1.97000		2.08000		0.99000		1.03000		2.32000		2.09000		16.3773		126%		39%		45%		18%		14%		21%		19%		6%		5%		20%		20%		19%		18%		17%		18%		130%		0%		1%		9%		9%		20%		21%		10%		10%		23%		21%		164%

		MPFDOA		11.7847		5.49742		8.60782		8.61555		6.12266		10.1109		9.1797		5.21165		5.25707		8.23199		8.21475		11.0442		9.73352		9.06985		9.59539		11.6572		0.29000		1.90000		7.82000		5.73000		8.15000		8.36000		3.19000		2.17000		7.34000		3.10000		17.2647		118%		55%		86%		86%		61%		101%		92%		52%		53%		82%		82%		110%		97%		91%		96%		117%		3%		19%		78%		57%		82%		84%		32%		22%		73%		31%		173%

		d3-NMeFOSAA		11.3488		6.05439		8.2572		7.65972		5.73783		9.02456		8.72056		6.43404		7.48818		9.57934		8.60945		10.2604		9.5299		9.83951		10.2787		13.8667		0.65000		2.63000		13.99000		8.68000		11.21000		13.38000		2.21000		1.65000		14.78000		9.43000		13.778		113%		61%		83%		77%		57%		90%		87%		64%		75%		96%		86%		103%		95%		98%		103%		139%		7%		26%		140%		87%		112%		134%		22%		17%		148%		94%		138%

		d5-NEtFOSAA		11.2301		7.10959		10.3224		7.46749		6.61809		13.8754		12.2209		9.35784		8.47531		9.33707		11.6596		14.4863		12.9425		10.0796		11.0987		11.6033		0.52000		3.39000		15.49000		12.26000		13.98000		14.42000		5.28000		3.67000		12.90000		6.67000		13.808		112%		71%		103%		75%		66%		139%		122%		94%		85%		93%		117%		145%		129%		101%		111%		116%		5%		34%		155%		123%		140%		144%		53%		37%		129%		67%		138%





TRC R&D Round 3

		Analyte		Low LEVEL CCAL		MEOH BLK		MB1		MB2		Book Pages A		Book Pages B		Book Cover A		Book Cover B		Ball Bladder A		Ball Bladder B		Teflon Tube A		Teflon Tube B		MED LEVEL CCAL		Low LEVEL CCAL		Labels A		Labels B		Low LEVEL CCAL		Low LEVEL CCAL		MEOH BLK		MB1		MB2		Book Pages A		Book Pages B		Book Cover A		Book Cover B		Ball Bladder A		Ball Bladder B		Teflon Tube A		Teflon Tube B		MED LEVEL CCAL		Low LEVEL CCAL		Labels A		Labels B		Low LEVEL CCAL

		4:2FTS		0.516282		0.00224048		0.0269854		0.0144702		0.116347		0.0408988		0.0326463		0.020982		0.0584703		0.0290192		0.0374257		0.00442866		7.26124		0.540359		0.0145314		0.0127255		0.529346		103%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		73%		108%		ND		ND		106%

		6:2FTS		0.545732		0.0100207		0.0628215		0.0168382		0.105298		0.0633098		0.0608999		0.0940123		0.103287		0.04949		0.0628064		0.0059024		8.8357		0.413379		0.0300456		0.0738498		0.492574		109%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		88%		83%		ND		ND		99%

		8:2FTS		0.514795		0.00309795		0		0.0119238		0.132369		0.0419629		0.0204413		0.0602869		0.0881817		0.0803707		0.0201055		0.0082595		7.27245		0.448956		0.134597		0.0721741		0.874734		103%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		73%		90%		ND		ND		175%

		br-PFHxS		0.0735175		0.000490334		0.016944		0.00416526		0.0268608		0.0128168		0.00511307		0.0378577		0.0116924		0.00554106		0.014794		0.00717819		1.32247		0.0804066		0.0967102		0.14383		0.0808026		15%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		13%		16%		ND		ND		16%

		br-PFOA		0.00579151		0.00217518		0.00585075		0		0.0270375		0.0305742		0.107756		0.149806		0.0310449		0.0317056		0.00790125		0.00534644		0.00436681		0.000417897		0.0764834		0.662171		0.00368333		1%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0%		0%		ND		2.65		1%

		br-PFOS		0.0995889		0.0151324		0.0584738		0.044982		0.0582884		0.047422		0.134908		0.100359		0.0589556		0.0467331		0.0584033		0.0603677		1.426		0.0987553		0.746232		0.575057		0.093235		20%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		14%		20%		2.98		2.30		19%

		FOSA		0.503558		0.000245808		0.00854595		0.00618951		0.0163178		0.00217629		0.179935		0.0508185		0.00464993		0.00965157		0.0241468		0.00247237		8.42319		0.498399		0.706788		0.0410971		0.537768		101%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		84%		100%		2.83		ND		108%

		L-PFHxS		0.364073		0.00452532		0.0487084		0.0386461		0.108703		0.0457309		0.181146		0.253814		0.0757649		0.0524999		0.0534562		0.0286047		6.26427		0.384621		0.0615528		0.0633976		0.387578		73%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		63%		77%		ND		ND		78%

		L-PFOA		0.469031		0.0174002		0.0230753		0.0248281		0.539276		0.556432		0.139099		0.135311		0.702428		0.479235		0.0520166		0.063415		7.34882		0.406044		1.57632		0.844137		0.386831		94%		ND		ND		ND		2.16		2.23		ND		ND		2.81		ND		ND		ND		73%		81%		6.31		3.38		77%

		L-PFOS		0.384851		0.00265563		0.0375253		0.0182073		0.0723881		0.0250719		0.0537694		0.0682287		0.0443296		0.0335159		0.0376111		0.0310154		5.98984		0.373196		0.151851		0.546225		0.332399		77%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		60%		75%		ND		2.18		66%

		NEtFOSAA		0.462628		0.0264617		0.0225419		0.018129		0.0183718		0.347177		0.108497		0.0410773		0.0367803		0.0335504		0.0541259		0.0232596		7.66966		0.41872		0.316111		0.197154		0.532899		93%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		77%		84%		ND		ND		107%

		NMeFOSAA		0.547944		0.00987293		0.0102248		0.0143255		0.0140648		0.0727973		0.0488528		0.03538		0.00477376		0.0115054		0.0141539		0.00341785		7.79216		0.474531		0.386581		0.196461		0.580581		110%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		78%		95%		ND		ND		116%

		PFBA		0.505878		0.00286992		0.404571		0.533666		0.806117		0.92652		17.997		23.6008		15.4487		15.6318		0.695306		0.30187		8.14565		0.505606		12.6749		4.99351		0.495256		101%		ND		ND		2.13		3.22		3.71		71.99		94.40		61.79		62.53		2.78		ND		81%		101%		50.70		19.97		99%

		PFBS		0.453033		0.00119771		0.0689074		0.0467127		0.131772		0.0634206		0.539145		0.793221		0.0788148		0.0638769		0.0676149		0.0440581		7.33424		0.441984		3.82887		0.0648979		0.443989		91%		ND		ND		ND		ND		ND		2.16		3.17		ND		ND		ND		ND		73%		88%		15.32		ND		89%

		PFDA		0.485449		0.00238307		0.00609146		0.0035899		0.207907		0.263742		0.0403722		0.0182508		0.298996		0.213062		0.0258665		0.0244549		7.52454		0.472495		0.184109		0.0282337		0.477773		97%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		75%		94%		ND		ND		96%

		PFDoA		0.45224		0.00176049		0.0317323		0.014485		0.124649		0.0669629		0.0554095		0.112404		0.444404		0.383209		0.0473566		0.0286572		7.47721		0.45758		0.0920686		0.115898		0.607854		90%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		75%		92%		ND		ND		122%

		PFDS		0.595942		0.00609934		0.0470893		0.0306187		0.15709		0.0537017		0.312654		0.226387		0.156178		0.0359233		0.0164748		0.026283		8.9675		0.774473		0.0604464		0.0646156		0.57475		119%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		90%		155%		ND		ND		115%

		PFHpA		0.511054		0.00341386		0.00411287		0.00735267		0.514459		0.542361		1.24506		2.49493		2.95211		2.23841		0.0237594		0.0344322		8.24338		0.50544		0.627438		1.13267		0.533713		102%		ND		ND		ND		2.06		2.17		4.98		9.98		11.81		8.95		ND		ND		82%		101%		2.51		4.53		107%

		PFHpS		0.554969		0.00210696		0.037998		0.00827432		0.0980617		0.0428762		0.0683594		0.0625532		0.062574		0.0417338		0.0338515		0.00881054		7.49479		0.465703		0.0172562		0.0547935		0.475154		111%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		75%		93%		ND		ND		95%

		PFHxA		0.60818		0.00396129		0.0202118		0.0144637		0.542129		0.553237		0.0983645		0.149783		2.96689		2.24179		0.0532749		0.055938		7.95601		0.553124		0.665958		0.464594		0.505371		122%		ND		ND		ND		2.17		2.21		ND		ND		11.87		8.97		ND		ND		80%		111%		2.66		ND		101%

		PFHxS		0.43759		0.00501565		0.0656524		0.0428114		0.135563		0.0585477		0.186259		0.291671		0.0874574		0.058041		0.0682502		0.0357829		7.58674		0.465028		0.158263		0.207228		0.468381		88%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		76%		93%		ND		ND		94%

		PFNA		0.548329		0.000933374		0.0115415		0.00405798		0.368504		0.526086		0.0866939		0.0851089		0.684757		0.532431		0.0391245		0.011446		10.0165		0.568072		0.488028		0.212242		0.515587		110%		ND		ND		ND		ND		2.10		ND		ND		2.74		2.13		ND		ND		100%		114%		ND		ND		103%

		PFNS		0.634387		0.00366525		0		0.0136847		0.0806517		0.0225642		0.0136915		0.0648563		0.0696309		0		0.0242197		0.010509		9.54988		0.522964		0.0167551		0.0422166		0.638343		127%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		95%		105%		ND		ND		128%

		PFOA		0.474822		0.0195754		0.028926		0.0248281		0.566313		0.587006		0.246855		0.285117		0.733473		0.51094		0.0599178		0.0687615		7.35319		0.406462		1.6528		1.50631		0.390515		95%		ND		ND		ND		2.27		2.35		ND		ND		2.93		2.04		ND		ND		74%		81%		6.61		6.03		78%

		PFOS		0.48444		0.017788		0.0959991		0.0631893		0.130677		0.0724939		0.188678		0.168588		0.103285		0.0802491		0.0960144		0.0913831		7.41585		0.471951		0.898083		1.12128		0.425634		97%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		74%		94%		3.59		4.49		85%

		PFPeA		0.52194		0.0197539		0.0199569		0.0132757		0.49268		0.479603		0.151483		0.382774		20.0862		16.2358		0.122168		0.121269		8.1149		0.505095		0.345881		0.779785		0.491189		104%		ND		ND		ND		ND		ND		ND		ND		80.34		64.94		ND		ND		81%		101%		ND		3.12		98%

		PFPeS		0.451735		0.000684849		0.0289457		0.0119827		0.103045		0.0288764		0.0313437		0.0233749		0.0425719		0.0445095		0.0334979		0.0006627		7.80651		0.437536		0.00287064		0.0207335		0.47501		90%		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		78%		88%		ND		ND		95%

		PFTA		0.605112		0.0163349		0.031599		0.0192873		0.117277		0.385474		0.13844		0.188608		0.560222		0.471914		0.0636782		0.0373031		9.80255		0.494884		0.917243		0.0416021		0.458839		121%		ND		ND		ND		ND		ND		ND		ND		2.24		ND		ND		ND		98%		99%		3.67		ND		92%

		PFTrDA		0.579528		0.00498336		0.0255225		0.0147868		0.151004		0.163064		0		0.172232		0.768623		0.861024		0.0596575		0.0365539		10.8152		0.405712		0.100455		0.124957		0.550668		116%		ND		ND		ND		ND		ND		ND		ND		3.07		3.44		ND		ND		108%		81%		ND		ND		110%

		PFUnA		0.541588		0.0140964		0.0278726		0.0185191		0.248964		0.134011		0.0593662		0.0748373		0.779194		0.610598		0.0564458		0.0406319		9.7122		0.513198		0.142823		0.0210318		0.621457		108%		ND		ND		ND		ND		ND		ND		ND		3.12		2.44		ND		ND		97%		103%		ND		ND		124%

		Labelled Analyte Recovery

		M2-4:2FTS		7.11189		7.33407		6.51852		7.77423		12.7941		10.3241		18.7415		18.7373		8.31236		8.23952		8.28194		8.64688		7.74444		7.21418		8.79011		13.3117		7.76304		71%		73%		65%		78%		128%		103%		187%		187%		83%		82%		83%		86%		77%		72%		88%		133%		78%

		M2-6:2FTS		5.61137		5.69005		5.51981		6.48612		12.8144		6.9708		11.3397		13.7105		6.42238		7.07166		6.73023		6.8709		5.9283		5.69034		5.26492		7.66363		6.54888		56%		57%		55%		65%		128%		70%		113%		137%		64%		71%		67%		69%		59%		57%		53%		77%		65%

		M2-8:2FTS		7.89495		7.81249		7.92344		8.88862		11.1958		3.10137		17.9205		28.6348		8.38524		9.97078		9.34856		10.2135		9.33849		6.46188		3.4732		9.91485		8.3158		79%		78%		79%		89%		112%		31%		179%		286%		84%		100%		93%		102%		93%		65%		35%		99%		83%

		M2PFTEDA		7.8681		7.53502		7.3663		7.18201		4.99897		0.113612		0.81996		2.02199		6.01934		6.37535		7.104		7.46082		7.7372		7.41027		0.131142		1.57306		8.37917		79%		75%		74%		72%		50%		1%		8%		20%		60%		64%		71%		75%		77%		74%		1%		16%		84%

		M3PFBS		10.1707		9.64008		9.07536		9.75935		9.4253		8.76546		8.40283		7.4774		10.3286		10.5765		10.3223		10.5255		10.6776		10.0998		5.69274		4.49696		11.332		102%		96%		91%		98%		94%		88%		84%		75%		103%		106%		103%		105%		107%		101%		57%		45%		113%

		M3PFHxS		10.1801		9.91676		9.08131		9.97133		8.92222		8.24824		7.80594		6.33012		9.96151		10.3862		10.3116		10.6629		10.2165		10.0542		5.28094		3.34083		11.1334		102%		99%		91%		100%		89%		82%		78%		63%		100%		104%		103%		107%		102%		101%		53%		33%		111%

		M4PFHpA		8.30743		8.29699		7.95916		8.5117		9.20354		7.75051		6.90776		5.96837		8.70075		10.5249		9.80312		9.60146		8.28839		7.9556		4.99613		3.37511		9.18104		83%		83%		80%		85%		92%		78%		69%		60%		87%		105%		98%		96%		83%		80%		50%		34%		92%

		M5PFHxA		7.96514		8.1135		7.87328		8.89393		10.1837		9.23474		8.13708		6.81955		8.70033		9.34933		9.38337		9.31745		8.93057		8.56351		5.30269		3.1745		9.40095		80%		81%		79%		89%		102%		92%		81%		68%		87%		93%		94%		93%		89%		86%		53%		32%		94%

		M5PFPEA		9.10274		8.35635		6.94914		7.01722		8.64646		7.87061		8.96264		8.22862		8.9449		8.794		8.53527		8.71839		9.35167		9.04198		5.73117		5.53288		9.67141		91%		84%		69%		70%		86%		79%		90%		82%		89%		88%		85%		87%		94%		90%		57%		55%		97%

		M6PFDA		7.98223		8.15822		8.58003		9.97803		7.12088		3.45752		3.65019		4.05941		7.64389		9.07943		9.30792		9.93758		9.13539		9.07135		2.40342		2.18977		10.1998		80%		82%		86%		100%		71%		35%		37%		41%		76%		91%		93%		99%		91%		91%		24%		22%		102%

		M7-PFUDA		11.4609		7.66513		10.5645		9.18399		9.45359		2.07683		4.49097		6.58047		8.14547		11.3743		14.4205		12.034		11.2204		8.56442		2.10066		2.56373		13.0931		115%		77%		106%		92%		95%		21%		45%		66%		81%		114%		144%		120%		112%		86%		21%		26%		131%

		M8FOSA		10.4223		10.8113		7.07959		7.16513		3.25069		0.704493		0.0619384		0.290821		2.49285		1.75915		1.38338		4.33781		10.9191		10.2751		0.020771		0.791169		11.5223		104%		108%		71%		72%		33%		7%		1%		3%		25%		18%		14%		43%		109%		103%		0%		8%		115%

		M8PFOA		8.3506		8.25753		8.28872		8.92084		8.90719		7.23223		8.32768		7.88078		8.31251		9.22219		8.87094		8.7185		8.47582		7.64159		5.02158		1.98749		9.08674		84%		83%		83%		89%		89%		72%		83%		79%		83%		92%		89%		87%		85%		76%		50%		20%		91%

		M8PFOS		10.4345		10.3304		9.59892		10.5568		9.02128		5.08156		7.22966		7.32238		10.6535		11.1503		10.6778		11.0637		11.286		10.2303		4.09214		2.71431		11.8071		104%		103%		96%		106%		90%		51%		72%		73%		107%		112%		107%		111%		113%		102%		41%		27%		118%

		M9PFNA		7.9762		8.26471		7.21839		8.93851		9.4698		5.01547		6.19174		6.84861		8.04457		8.68252		8.05257		8.47556		7.44159		7.54461		4.02451		2.44647		8.90314		80%		83%		72%		89%		95%		50%		62%		68%		80%		87%		81%		85%		74%		75%		40%		24%		89%

		MPFBA		10.5613		10.0344		0.252854		0.136803		0.428605		0.348907		0.821877		0.668552		0.74438		0.390022		0.228609		0.349239		10.7725		10.5549		1.15965		2.28653		11.3244		106%		100%		3%		1%		4%		3%		8%		7%		7%		4%		2%		3%		108%		106%		12%		23%		113%

		MPFDOA		8.71128		9.33262		7.97774		9.47633		5.83963		0.737277		2.48683		2.88665		9.00129		9.7458		9.32536		9.41978		9.27842		7.94311		1.22311		1.50369		8.7426		87%		93%		80%		95%		58%		7%		25%		29%		90%		97%		93%		94%		93%		79%		12%		15%		87%

		d3-NMeFOSAA		8.41428		8.54532		8.15313		11.942		11.4007		1.68329		4.45488		6.73093		9.63619		11.733		11.4805		12.9046		13.5837		8.00142		0.604195		1.81503		13.4561		84%		85%		82%		119%		114%		17%		45%		67%		96%		117%		115%		129%		136%		80%		6%		18%		135%

		d5-NEtFOSAA		14.4671		9.97039		10.8434		10.8169		12.7144		0.987463		3.42585		6.78065		10.0123		11.333		11.9563		10.9241		10.9169		8.23391		0.434028		2.51588		16.5075		145%		100%		108%		108%		127%		10%		34%		68%		100%		113%		120%		109%		109%		82%		4%		25%		165%

		all concentrations reported in ng/L





TRC R&D Round 4





		Analyte		MED LEVEL CCAL		LCS		LCSD		MEOH BLK		PREP BLK		BLANK		BLANK 		LDPE Marked Tubing A		LDPE Marked Tubing B		Silicone TUBING A		Silicone TUBING B		Teflon Lined A		Teflon Lined B		HDPE Marked Tubing A		HDPE Marked Tubing B		Pizza Box A		Pizza Box B		Candy Wrapper A		Candy Wrapper B		PVC Pipe A		PVC Pipe B		LOW LEVEL CCAL		LDPE   0.17 ID X 1/4 OD  Tubing A		LDPE   0.17 ID X 1/4 OD  Tubing B		Silicone    3/16 ID X  3/8 OD  Tubing A		Silicone    3/16 ID X  3/8 OD  Tubing B		PTFE Lined Poly    1/4  ID X  3/8 OD  Tubing A		PTFE Lined Poly    1/4  ID X  3/8 OD  Tubing B		HDPE  0.17 ID X  1/4 OD    Tubing A		HDPE  0.17 ID X  1/4 OD    Tubing B		Pizza Box A		Pizza Box B		Candy Wrapper A		Candy Wrapper B		PVC Pipe A		PVC Pipe B		LOW LEVEL CCAL

		4:2FTS		9.31		14.21		11.32																																						0.38		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		77%

		6:2FTS		9.01		11.40		10.21														0.17				0.08								0.28		0.35								0.09		0.42		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		84%

		8:2FTS		8.69		13.32		13.19																																						0.45		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		90%

		FOSA		9.91		11.66		10.45																0.02		0.01																				0.47		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		94%

		NEtFOSAA		10.88		12.44		11.88														0.09														0.28										0.49		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		97%

		NMeFOSAA		12.00		11.52		10.19																																						0.29		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		57%

		PFBA		9.94		11.75		11.48																		3.16		1.80						1.71		3.07										0.52		ND		ND		ND		ND		12.65		7.21		ND		ND		6.83		12.29		ND		ND		ND		ND		104%

		PFBS		7.98		11.05		11.08																																0.05						0.44		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		88%

		PFDA		8.71		11.98		12.48				0.03						0.03				0.04		0.03		0.07		0.15						0.12		0.20						0.10		0.07		0.47		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		94%

		PFDoA		9.81		11.37		11.27				0.02						0.02		0.01				0.01		0.03		0.04		0.02		0.02		0.07		0.10						0.12		0.07		0.51		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		102%

		PFDS		10.02		9.82		10.64																																						0.54		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		108%

		PFHpA		9.84		11.83		11.87				0.02		0.02		0.00		0.03		0.06		0.13		0.10		0.41		0.33		0.03		0.02										0.07		0.06		0.52		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		104%

		PFHpS		9.27		12.18		12.69																																						0.28		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		55%

		PFHxA		8.85		11.77		11.83																																						0.53		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		106%

		PFHxS		9.29		13.28		11.70				0.01		0.02		0.05		0.04		0.03		0.05		0.00		0.02		0.02		0.03				0.27				0.03				0.04		0.03		0.49		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		99%

		PFNA		9.52		12.67		12.13				0.03														0.24		0.27						0.18		0.14						0.16		0.14		0.56		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		111%

		PFNS		9.07		10.69		12.57																																						0.47		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		95%

		PFOA		9.80		11.61		11.26		0.03		0.21		0.20		0.23		0.21		0.24		0.26		0.27		0.36		0.35		0.04		0.17		1.20		0.95		0.07		0.17		0.33		0.40		0.49		ND		ND		ND		ND		ND		ND		ND		ND		4.78		3.79		ND		ND		ND		ND		98%

		PFOS		7.38		10.18		10.28		0.03		0.03		0.20		0.09		0.09		0.11		0.03		0.03		0.11		0.00		0.08		0.08		0.24		0.19		0.07		0.15		0.26		0.16		0.44		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		88%

		PFPeA		9.67		11.43		11.29												0.08						2.60		1.51																		0.52		ND		ND		ND		ND		10.41		6.05		ND		ND		ND		ND		ND		ND		ND		ND		104%

		PFPeS		9.74		12.01		11.31																																						0.51		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		102%

		PFTA		10.22		12.65		11.59				0.04		0.02				0.04				0.07				0.05		0.03		0.03		0.02		0.14								0.14				0.51		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		103%

		PFTrDA		12.25		13.71		12.01				0.03		0.02				0.02		0.02										0.02		0.01								0.02		0.09		0.02		0.60		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		120%

		PFUnA		10.46		11.69		11.91										0.02								0.05		0.12		0.02				0.07		0.09						0.09		0.09		0.50		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		100%

		Labelled Analyte Recovery

		M2-4:2FTS		12.86		8.02		9.09		13.38		7.92		8.43		8.57		8.31		9.02		11.71		10.47		10.13		10.12		10.43		11.61		44.32		39.38		32.54		27.47		15.14		14.76		12.10		83%		90%		117%		105%		101%		101%		104%		116%		443%		394%		325%		275%		151%		148%		121%

		M2-6:2FTS		8.68		7.27		7.02		7.09		6.42		6.10		6.89		6.59		6.65		7.16		7.43		6.23		6.83		6.14		6.52		29.42		26.15		18.17		6.98		9.11		9.01		8.24		66%		66%		72%		74%		62%		68%		61%		65%		294%		262%		182%		70%		91%		90%		82%

		M2-8:2FTS		70.95		6.49		6.12		5.67		6.09		5.59		6.04		6.84		4.73		7.48		4.52		6.74		6.81		4.66		5.24		11.54		14.42		6.34		5.59		9.52		6.49		8.30		68%		47%		75%		45%		67%		68%		47%		52%		115%		144%		63%		56%		95%		65%		83%

		M2PFTEDA		6.63		5.27		5.81		6.21		6.15		4.92		3.64		5.00		5.04		4.35		5.20		5.13		5.03		5.31		5.31		1.10		1.07		1.53		4.30		3.42		4.29		6.63		50%		50%		44%		52%		51%		50%		53%		53%		11%		11%		15%		43%		34%		43%		66%

		M3PFBS		15.28		9.70		9.73		14.86		8.97		9.76		9.42		9.62		9.41		9.86		11.14		10.88		9.92		10.31		10.55		15.08		15.42		14.07		12.07		13.64		13.42		12.00		96%		94%		99%		111%		109%		99%		103%		105%		151%		154%		141%		121%		136%		134%		120%

		M3PFHxS		13.66		9.39		9.97		13.13		8.87		9.41		9.31		9.14		9.37		9.96		10.15		10.83		9.69		10.03		10.12		13.43		13.27		12.19		9.84		11.77		11.97		11.65		91%		94%		100%		102%		108%		97%		100%		101%		134%		133%		122%		98%		118%		120%		116%

		M4PFHpA		11.17		8.37		8.35		10.66		8.14		8.63		8.24		8.36		8.51		8.72		9.07		9.10		8.47		9.04		8.78		9.36		9.13		9.17		9.93		9.63		9.27		11.09		84%		85%		87%		91%		91%		85%		90%		88%		94%		91%		92%		99%		96%		93%		111%

		M5PFHxA		13.01		9.06		9.08		12.09		8.80		9.13		8.81		8.75		8.68		10.14		10.02		9.51		9.15		9.62		9.28		9.18		9.03		11.40		13.85		10.60		10.58		11.34		88%		87%		101%		100%		95%		91%		96%		93%		92%		90%		114%		139%		106%		106%		113%

		M5PFPEA		8.29		7.58		7.84		7.80		7.82		8.35		7.80		7.89		7.95		7.59		7.49		7.91		7.80		8.03		7.57		5.01		5.23		7.04		7.68		7.17		7.05		8.91		79%		80%		76%		75%		79%		78%		80%		76%		50%		52%		70%		77%		72%		70%		89%

		M6PFDA		10.84		7.39		7.38		9.49		7.71		8.20		7.65		7.47		7.17		7.86		8.02		7.63		8.07		8.33		7.60		6.66		7.05		7.91		8.23		8.24		7.60		10.36		75%		72%		79%		80%		76%		81%		83%		76%		67%		71%		79%		82%		82%		76%		104%

		M7-PFUDA		8.85		8.23		8.04		8.67		7.94		8.52		6.83		7.79		7.70		7.17		8.55		8.58		7.66		4.95		5.19		6.13		7.61		6.29		6.93		10.07		8.67		10.07		78%		77%		72%		86%		86%		77%		50%		52%		61%		76%		63%		69%		101%		87%		101%

		M8FOSA		10.88		4.10		3.58		9.91		3.25		6.60		6.38		6.71		6.55		4.44		5.52		6.78		7.48		7.04		6.38		3.29		3.12		3.84		5.92		5.66		6.42		9.34		67%		66%		44%		55%		68%		75%		70%		64%		33%		31%		38%		59%		57%		64%		93%

		M8PFOA		10.46		7.76		8.41		9.11		7.88		8.11		8.07		7.78		7.79		8.02		7.96		8.52		8.17		8.33		8.13		8.12		8.56		8.05		8.53		8.36		8.05		10.46		78%		78%		80%		80%		85%		82%		83%		81%		81%		86%		80%		85%		84%		80%		105%

		M8PFOS		12.31		8.25		7.98		10.72		7.53		8.20		7.68		8.22		8.12		7.77		9.27		8.98		8.00		8.59		8.75		8.64		8.65		8.68		7.91		8.79		8.66		10.68		82%		81%		78%		93%		90%		80%		86%		88%		86%		86%		87%		79%		88%		87%		107%

		M9PFNA		8.80		7.16		7.20		7.06		6.70		7.49		6.59		7.03		6.86		6.80		6.69		7.41		6.78		7.19		6.64		5.96		6.31		5.81		6.59		6.58		6.40		9.14		70%		69%		68%		67%		74%		68%		72%		66%		60%		63%		58%		66%		66%		64%		91%

		MPFBA		10.01		6.89		8.09		5.87		7.61		2.35		3.25		2.98		3.89		1.39		1.57		3.20		3.28		2.76		2.92		4.16		4.57		7.16		6.09		3.82		3.55		10.07		30%		39%		14%		16%		32%		33%		28%		29%		42%		46%		72%		61%		38%		36%		101%

		MPFDOA		8.39		6.69		7.72		7.86		7.05		7.27		6.06		6.59		6.79		6.47		7.72		6.65		7.11		7.42		6.61		2.21		2.67		4.89		5.72		5.08		5.61		9.06		66%		68%		65%		77%		66%		71%		74%		66%		22%		27%		49%		57%		51%		56%		91%

		d3-NMeFOSAA		6.41		8.09		6.52		7.07		6.33		6.45		5.59		6.34		7.22		7.33		7.99		7.37		5.65		7.58		5.60		6.39		6.66		6.17		7.84		5.71		5.77		8.12		63%		72%		73%		80%		74%		56%		76%		56%		64%		67%		62%		78%		57%		58%		81%

		d5-NEtFOSAA		6.25		8.20		8.30		6.30		6.85		9.22		4.91		6.92		7.34		5.50		6.51		8.96		6.06		7.39		5.72		4.97		3.89		9.21		6.98		5.32		5.60		8.11		69%		73%		55%		65%		90%		61%		74%		57%		50%		39%		92%		70%		53%		56%		81%

		all concentrations reported in ng/L





Additional data

		Analyte		MED LEVEL CCAL		LCS		LCSD		PREP BLK		BLANK		Cured Liner		Garbage bag		Garbage bag		Teflon Tape		Teflon Tape		LOW LEVEL CCAL		MED LEVEL CCAL		LCS		LCSD		PREP BLK		BLANK		Cured Liner		Garbage bag		Garbage bag		Teflon Tape		Teflon Tape		LOW LEVEL CCAL

		4:2FTS		10.24		10.28		11.10		0.00		0.04		0.01		0.04		0.03		0.03		0.00		0.42		102%		103%		111%		ND		ND		ND		ND		ND		ND		ND		83%

		6:2FTS		10.98		10.99		13.47		0.12		0.00		0.00		0.26		0.05		0.00		0.00		0.45		110%		110%		135%		ND		ND		ND		ND		ND		ND		ND		89%

		8:2FTS		8.76		12.57		13.82		0.11		0.47		0.11		0.11		0.17		0.00		0.05		0.46		88%		126%		138%		ND		ND		ND		ND		ND		ND		ND		91%

		br-PFHxS		2.09		2.00		1.87		0.04		0.01		0.00		0.05		0.02		0.02		0.02		0.09		21%		20%		19%		ND		ND		ND		ND		ND		ND		ND		18%

		br-PFOA		0.02		0.09		0.12		0.07		0.05		0.01				0.05		0.34		0.46		0.01		0%		1%		1%		ND		ND		ND		ND		ND		ND		ND		1%

		br-PFOS		2.08		2.58		2.46		0.09		0.16		0.10		0.06		0.11		0.07		0.12		0.14		21%		26%		25%		ND		ND		ND		ND		ND		ND		ND		27%

		FOSA		9.93		9.69		9.61																0.42		99%		97%		96%		ND		ND		ND		ND		ND		ND		ND		84%

		L-PFHxS		8.07		9.81		10.88		0.13		0.09		0.11		0.09		0.13		0.13		0.04		0.31		81%		98%		109%		ND		ND		ND		ND		ND		ND		ND		63%

		L-PFOA		10.87		10.11		11.26		0.41		0.38		0.17		0.25		0.23		10.82		15.28		0.51		109%		101%		113%		ND		ND		ND		ND		ND		43.26		61.12		102%

		L-PFOS		8.02		6.64		7.85		0.13		0.14		0.11		0.21		0.36		0.03		0.08		0.43		80%		66%		79%		ND		ND		ND		ND		ND		ND		ND		87%

		NEtFOSAA		10.60		9.43		10.03				0.00		0.00										0.45		106%		94%		100%		ND		ND		ND		ND		ND		ND		ND		91%

		NMeFOSAA		9.77		9.92		10.97		0.06		0.39		0.47										0.55		98%		99%		110%		ND		ND		ND		ND		ND		ND		ND		110%

		PFBA		10.45		10.11		11.00		0.12		0.44		0.00		0.26		0.25		1.79		1.76		0.46		105%		101%		110%		ND		ND		ND		ND		ND		7.16		7.02		93%

		PFBS		9.38		10.48		11.40		0.04		0.13		0.11		0.13		0.17		0.11		0.12		0.38		94%		105%		114%		ND		ND		ND		ND		ND		ND		ND		76%

		PFDA		11.03		9.49		11.27				0.30		0.10				0.06		0.14		0.10		0.52		110%		95%		113%		ND		ND		ND		ND		ND		ND		ND		103%

		PFDoA		9.45		9.70		11.30				0.00		0.28										0.43		94%		97%		113%		ND		ND		ND		ND		ND		ND		ND		85%

		PFDS		9.50		8.70		10.44		0.11		0.23		0.15						0.05		0.04		0.46		95%		87%		104%		ND		ND		ND		ND		ND		ND		ND		92%

		PFHpA		10.60		9.45		10.26		0.09		0.10		0.05		0.08		0.06		0.29		0.19		0.46		106%		95%		103%		ND		ND		ND		ND		ND		ND		ND		93%

		PFHpS		8.74		10.29		10.07		0.27		0.16		0.11						0.01		0.02		0.54		87%		103%		101%		ND		ND		ND		ND		ND		ND		ND		109%

		PFHxA		10.21		10.57		11.57				0.08		0.05		0.11		0.08		0.24		0.18		0.45		102%		106%		116%		ND		ND		ND		ND		ND		ND		ND		90%

		PFHxS		10.16		11.82		12.75		0.16		0.09		0.12		0.14		0.15		0.15		0.06		0.40		102%		118%		128%		ND		ND		ND		ND		ND		ND		ND		81%

		PFNA		10.29		11.15		11.34		0.13		0.15		0.09		0.21		0.22		0.12		0.13		0.46		103%		111%		113%		ND		ND		ND		ND		ND		ND		ND		92%

		PFNS		10.07		9.30		10.77		0.09				0.04						0.07		0.01		0.29		101%		93%		108%		ND		ND		ND		ND		ND		ND		ND		59%

		PFOA		10.88		10.20		11.38		0.47		0.43		0.18		0.25		0.28		11.16		15.75		0.52		109%		102%		114%		ND		ND		ND		ND		ND		44.64		62.98		103%

		PFOS		10.10		9.22		10.31		0.22		0.30		0.21		0.27		0.05		0.10		0.20		0.57		101%		92%		103%		ND		ND		ND		ND		ND		ND		ND		114%

		PFPeA		10.48		9.49		10.29		0.05		0.05				0.06		0.07		0.84		1.23		0.49		105%		95%		103%		ND		ND		ND		ND		ND		3.36		4.93		98%

		PFPeS		9.87		11.41		10.85		0.12		0.06		0.03						0.04				0.42		99%		114%		108%		ND		ND		ND		ND		ND		ND		ND		85%

		PFTA		10.69		10.77		12.52				0.00		0.31										0.46		107%		108%		125%		ND		ND		ND		ND		ND		ND		ND		91%

		PFTrDA		9.96		9.17		10.98																0.46		100%		92%		110%		ND		ND		ND		ND		ND		ND		ND		93%

		PFUnA		10.42		9.98		10.96		0.49		0.45		0.16						0.05		0.06		0.49		104%		100%		110%		ND		ND		ND		ND		ND		ND		ND		97%



		Labelled Analyte Recovery

		M2-4:2FTS		7.50		12.96		10.17		11.61		8.51		7.41		7.19		6.99		7.45		7.49		7.52		75%		130%		102%		116%		85%		74%		72%		70%		75%		75%		75%

		M2-6:2FTS		7.20		11.19		13.47		9.98		7.45		6.01		3.67		3.73		6.69		6.26		6.01		72%		112%		135%		100%		75%		60%		37%		37%		67%		63%		60%

		M2-8:2FTS		8.78		8.56		9.08		10.54		6.44		6.52		0.43		0.74		6.41		6.97		8.23		88%		86%		91%		105%		64%		65%		4%		7%		64%		70%		82%

		M2PFTEDA		7.95		8.70		7.96		8.25		3.14		0.58		0.03		0.05		0.41		0.31		7.16		79%		87%		80%		82%		31%		6%		0%		0%		4%		3%		72%

		M3PFBS		8.03		10.45		9.55		10.25		8.16		6.70		6.36		6.75		7.27		7.09		8.29		80%		105%		95%		103%		82%		67%		64%		67%		73%		71%		83%

		M3PFHxS		8.28		11.09		9.39		10.09		7.55		6.27		3.19		3.47		6.98		6.85		8.40		83%		111%		94%		101%		75%		63%		32%		35%		70%		69%		84%

		M4PFHpA		7.90		11.37		9.59		9.85		8.22		5.78		4.93		4.74		6.31		6.29		8.25		79%		114%		96%		99%		82%		58%		49%		47%		63%		63%		83%

		M5PFHxA		8.03		12.59		10.05		10.66		8.75		5.72		5.67		4.91		6.46		6.30		8.18		80%		126%		100%		107%		88%		57%		57%		49%		65%		63%		82%

		M5PFPEA		7.58		10.05		9.72		10.28		7.98		5.28		5.25		4.40		5.87		5.76		7.58		76%		101%		97%		103%		80%		53%		53%		44%		59%		58%		76%

		M6PFDA		7.56		9.97		9.68		9.19		7.96		5.36		0.16		0.38		5.80		5.47		7.96		76%		100%		97%		92%		80%		54%		2%		4%		58%		55%		80%

		M7-PFUDA		8.13		9.87		9.11		10.66		7.59		3.76		0.06		0.07		3.96		3.60		8.12		81%		99%		91%		107%		76%		38%		1%		1%		40%		36%		81%

		M8FOSA		8.33		1.67		0.64		0.53		6.73								0.02		0.01		8.06		83%		17%		6%		5%		67%		0%		0%		0%		0%		0%		81%

		M8PFOA		7.60		10.44		9.52		10.11		8.07		5.71		3.33		2.80		6.20		6.31		7.46		76%		104%		95%		101%		81%		57%		33%		28%		62%		63%		75%

		M8PFOS		8.22		9.87		9.53		10.15		7.91		6.27		0.17		0.33		6.44		6.47		7.87		82%		99%		95%		101%		79%		63%		2%		3%		64%		65%		79%

		M9PFNA		8.08		9.55		9.72		9.86		8.07		5.64		1.19		1.21		6.45		6.19		7.92		81%		96%		97%		99%		81%		56%		12%		12%		64%		62%		79%

		MPFBA		7.73		3.97		3.76		3.79		0.94		5.09		5.02		4.14		5.66		5.48		7.74		77%		40%		38%		38%		9%		51%		50%		41%		57%		55%		77%

		MPFDOA		8.21		9.89		8.43		9.74		6.17		2.02		0.04		0.05		1.86		1.60		7.45		82%		99%		84%		97%		62%		20%		0%		0%		19%		16%		74%

		d3-NMeFOSAA		7.68		9.67		7.73		8.08		6.04		2.77		0.28		0.14		3.04		2.48		6.02		77%		97%		77%		81%		60%		28%		3%		1%		30%		25%		60%

		d5-NEtFOSAA		7.39		8.39		8.42		8.05		5.13		2.81		0.10				2.70		2.72		7.17		74%		84%		84%		80%		51%		28%		1%		0%		27%		27%		72%

		all concentrations reported in ng/L






No PFAS Detected

Silicone Tubing

Polyethylene Bladder
Passive Diffusion Bag
Bubble Wrap

Protein Bar Wrapper

Aluminum Foil

Adhesive Notes

Resealable Plastic Storage Bags

Bentonite
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STAY CURRENT

Go to the source for regulatory compliance

Wrap Up

Understand the potential for PFAS to be in the
sampling materials you are using

Use equipment blanks™

Jim Occhialini

jocchialini@alphalab.com 2 | \gﬁ
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