8000 Centre Park Drive | Suite 200 | Austin, TX 78754
pAnsoNs Direct: +1 512.719.6000 | Fax: +1 512.719.6099 | www.parsons.com
January 13, 2017

Mr. Greg J. Lyssy

U.S. EPA, Region 6

1445 Ross Avenue (6SF-LT)
Dallas, TX 75202-2733

Subject: December 2016 Results of PFAS Sampling at Camp Stanley Storage Activity, Boerne, Texas
EPA Identification Number: TXD2210020739, US EPA Docket Number: RCRA-VI 002(h)99-H FY99

Dear Mr. Lyssy,

In December 2016, Camp Stanley Storage Activity (CSSA) collected groundwater samples from three on-post public water
supply wells (CS-1, CS-10, CS-12) for analysis of Perfluoroalkyl Substances (PFAS). The results of these analyses have
been received and validated by our Parsons chemists. We have prepared the enclosed CD with the following information
for your review:

e EPA Lifetime Health Advisory Fact Sheet (recommends total PFAS concentration less than 70 parts per trillion [ppt]);

e Results Summary Table with comparisons to the EPA Health Advisory Level, and the Texas Risk Reduction Program
(TRRP) Groundwater Protective Concentration Levels (PCLs) for Residential Groundwater;

e Data Validation Report; and

e Level 4 Analytical Package.

Three drinking water well samples, one duplicate sample (from CS-1), one trip blank, and one field blank were collected
on December 6, 2016. None of the results exceeded either the TRRP Residential Groundwater PCLs or the EPA Health
Advisory level:

e (S-1, CS-41 (CS-1 Duplicate), CS-12, and TB-1 had no PFAS detections, with the exception of low levels of PFTeA (M-
and F-flagged). The validation report considers this a lab contaminant, since it was also associated with a method
blank.

e (CS-10 had detections of seven PFAS compounds (five of which are F-flagged). None of the individual concentrations
exceeded TRRP Residential Groundwater PCLs. The PFAS total in this well is 31.16 ppt, which is significantly lower
than the EPA Advisory Level of 70 ppt.

e The field blank (FB-1) had no PFAS detections.

We look forward to reviewing these results in further detail at our upcoming meeting with you in February 2017. In the
meantime, if you have any specific questions please do not hesitate to contact me at 512.719.6087.

Sincerely,

W. Scott Pearson, P.G.
Enclosure

cc: Ms. Felicia Kraintz, CSSA Environmental Manager
Ms. Julie Burdey, Parsons
Ms. Brenda Shirley, Parsons

Parsons PLUS envision more I -



\“}’ EPA FACT SI-!EE:I'

United States PFOA & PFOS Drinking Water
Environmental Protection . .
Agency Health Advisories

Overview

EPA has established health advisories for PFOA and PFOS based on the
agency’s assessment of the latest peer-reviewed science to provide drinking
water system operators, and state, tribal and local officials who have the
primary responsibility for overseeing these systems, with information on
the health risks of these chemicals, so they can take the appropriate actions
to protect their residents. EPA is committed to supporting states and public
water systems as they determine the appropriate steps to reduce exposure
to PFOA and PFOS in drinking water. As science on health effects of these
chemicals evolves, EPA will continue to evaluate new evidence.

Background on PFOA and PFOS

K\ PFOA and PFOS are fluorinated organic chemicals that are part of a larger
group of chemicals referred to as perfluoroalkyl substances (PFASs). PFOA
and PFOS have been the most extensively produced and studied of these

¢  chemicals. They have been used to make carpets, clothing, fabrics for furni-

_ ture, paper packaging for food and other materials (e.g., cookware) that are

/ resistant to water, grease or stains. They are also used for firefighting at air-
d fields and in a number of industrial processes.

A

" Because these chemicals have been used in an array of consumer products,

e "“' most people have been exposed to them. Between 2000 and 2002, PFOS
‘- A - ‘ was voluntarily phased out of production in the U.S. by its primary manufac-
\ ‘A’.‘;‘éé . ;. turer. In 2006, eight major companies voluntarily agreed to phase out their
3‘, v"’ > oy : .~ global production of PFOA and PFOA-related chemicals, although there are a
B { o o . limited number of ongoing uses. Scientists have found PFOA and PFOS in the
X y blood of nearly all the people they tested, but these studies show that the
\ A § " levels of PFOA and PFOS in blood have been decreasing. While consumer
N T ] products and food are a large source of exposure to these chemicals for

- most people, drinking water can be an additional source in the small per-

e i g centage of communities where these chemicals have contaminated water

- supplies. Such contamination is typically localized and associated with a spe-
B cific facility, for example, an industrial facility where these chemicals were

's_ \ L . produced or used to manufacture other products or an airfield at which they
A "~ were used for firefighting.

EPA’s 2016 Lifetime Health Advisories

EPA develops health advisories to provide information on contaminants that can cause human health effects
and are known or anticipated to occur in drinking water. EPA's health advisories are non-enforceable and
non-regulatory and provide technical information to states agencies and other public health officials on
health effects, analytical methodologies, and treatment technologies associated with drinking water contam-
ination. In 2009, EPA published provisional health advisories for PFOA and PFOS based on the evidence avail-
able at that time. The science has evolved since then and EPA is now replacing the 2009 provisional adviso-
ries with new, lifetime health advisories.

US Environmental Protection Agency 1 November 2016 EPA 800-F-16-003



FACT SHEET
PFOA & PFOS Drinking Water Health Advisories

EPA’s 2016 Lifetime Health Advisories, continued

To provide Americans, including the most sensitive populations, with a margin of protection from a life-
time of exposure to PFOA and PFOS from drinking water, EPA established the health advisory levels at 70
parts per trillion. When both PFOA and PFOS are found in drinking water, the combined concentrations
of PFOA and PFOS should be compared with the 70 parts per trillion health advisory level. This health advi-
sory level offers a margin of protection for all Americans throughout their life from adverse health effects
resulting from exposure to PFOA and PFOS in drinking water.

How the Health Advisories were developed

EPA’s health advisories are based on the best available peer-reviewed studies of the effects of PFOA and
PFOS on laboratory animals (rats and mice) and were also informed by epidemiological studies of human
populations that have been exposed to PFASs. These studies indicate that exposure to PFOA and PFOS over
certain levels may result in adverse health effects, including developmental effects to fetuses during preg-
nancy or to breastfed infants (e.g., low birth weight, accelerated puberty, skeletal variations), cancer (e.g.,
testicular, kidney), liver effects (e.g., tissue damage), immune effects (e.g., antibody production and im-
munity), thyroid effects and other effects (e.g., cholesterol changes).

EPA’s health advisory levels were calculated to offer a margin of protection against adverse health effects
to the most sensitive populations: fetuses during pregnancy and breastfed infants. The health advisory lev-
els are calculated based on the drinking water intake of lactating women, who drink more water than other
people and can pass these chemicals along to nursing infants through breastmilk.

Recommended Actions for Drinking Water Systems

Steps to Assess Contamination

If water sampling results confirm that drinking water contains PFOA and PFOS at individual or combined
concentrations greater than 70 parts per trillion, water systems should quickly undertake additional sam-
pling to assess the level, scope and localized source of contamination to inform next steps

Steps to Inform

If water sampling results confirm that drinking water contains PFOA and PFOS at individual or combined
concentrations greater than 70 parts per trillion, water systems should promptly notify their State drinking
water safety agency (or with EPA in jurisdictions for which EPA is the primary drinking water safety agency)
and consult with the relevant agency on the best approach to conduct additional sampling.

Drinking water systems and public health officials should also promptly provide consumers with infor-
mation about the levels of PFOA and PFOS in their drinking water. This notice should include specific infor-
mation on the risks to fetuses during pregnancy and breastfed and formula-fed infants from exposure to
drinking water with an individual or combined concentration of PFOA and PFOS above EPA’s health adviso-
ry level of 70 parts per trillion. In addition, the notification should include actions they are taking and identi-
fy options that consumers may consider to reduce risk such as seeking an alternative drinking water source,
or in the case of parents of formula-fed infants, using formula that does not require adding water.

US Environmental Protection Agency 2 November 2016 EPA 800-F-16-003



FACT SHEET
PFOA & PFOS Drinking Water Health Advisories

Recommended Actions for Drinking Water Systems, continued

Steps to Limit Exposure

A number of options are available to drinking water systems to lower concentrations of PFOA and PFOS in
their drinking water supply. In some cases, drinking water systems can reduce concentrations of perfluo-
roalkyl substances, including PFOA and PFOS, by closing contaminated wells or changing rates of blending
of water sources. Alternatively, public water systems can treat source water with activated carbon or high
pressure membrane systems (e.g., reverse osmosis) to remove PFOA and PFOS from drinking water. These
treatment systems are used by some public water systems today, but should be carefully designed and
maintained to ensure that they are effective for treating PFOA and PFOS. In some communities, entities
have provided bottled water to consumers while steps to reduce or remove PFOA or PFOS from drinking
water or to establish a new water supply are completed.

IMany home drinking water treatment units are certified by independent accredited third party organizations
against American National Standards Institute (ANSI) standards to verify their contaminant removal claims.
NSF International (NSF®) has developed a protocol for NSF/ANSI Standards 53 and 58 that establishes
minimum requirements for materials, design and construction, and performance of point-of-use (POU)
activated carbon drinking water treatment systems and reverse osmosis systems that are designed to reduce
[PFOA and PFOS in public water supplies. The protocol has been established to certify systems (e.g., home
treatment systems) that meet the minimum requirements. The systems are evaluated for contaminant
reduction by challenging them with an influent of 1.5+30% pg/L (total of both PFOA and PFOS) and must
|reduce this concentration by more than 95% to 0.07 pg/L or less (total of both PFOA and PFOS) throughout
the manufacturer’s stated life of the treatment system. Product certification to this protocol for testing home
treatment systems verifies that devices effectively reduces PFOA and PFOS to acceptable levels.

Other Actions Relating to PFOA and PFOS

Between 2000 and 2002, PFOS was voluntarily phased out of production in the U.S. by its primary manufac-
turer, 3M. EPA also issued regulations to limit future manufacturing, including importation, of PFOS and its
precursors, without first having EPA review the new use. A limited set of existing uses for PFOS (fire re-
sistant aviation hydraulic fluids, photography and film products, photomicrolithography process to produce
semiconductors, metal finishing and plating baths, component of an etchant) was excluded from these reg-
ulations because these uses were ongoing and alternatives were not available.

In 2006, EPA asked eight major companies to commit to working toward the elimination of their production
and use of PFOA, and chemicals that degrade to PFOA, from emissions and products by the end of 2015. All
eight companies have indicated that they have phased out PFOA, and chemicals that degrade to PFOA,

from emissions and products by the end of 2015. Additionally, PFOA is included in EPA’s proposed Toxic
Substance Control Act’s Significant New Use Rule (SNUR) issued in January 2015 which will ensure that EPA
has an opportunity to review any efforts to reintroduce the chemical into the marketplace and take action,
as necessary, to address potential concerns.

US Environmental Protection Agency 3 November 2016 EPA 800-F-16-003



FACT SHEET
PFOA & PFOS Drinking Water Health Advisories

Other Actions Relating to PFOA and PFOS, continued

EPA has not established national primary drinking water regulations for PFOA and PFOS. EPA is evaluating
PFOA and PFOS as drinking water contaminants in accordance with the process required by the Safe Drink-
ing Water Act (SDWA). To regulate a contaminant under SDWA, EPA must find that it: (1) may have adverse
health effects; (2) occurs frequently (or there is a substantial likelihood that it occurs frequently) at levels of
public health concern; and (3) there is a meaningful opportunity for health risk reduction for people served
by public water systems.

EPA included PFOA and PFOS among the list of contaminants that water systems are required to monitor
under the third Unregulated Contaminant Monitoring Rule (UCMR 3) in 2012. Results of this monitoring
effort are updated regularly and can be found on the publicly-available National Contaminant Occurrence
Database (NCOD) (https://www.epa.gov/dwucmr/occurrence-data-unregulated-contaminant-monitoring-
rule#3). In accordance with SDWA, EPA will consider the occurrence data from UCMR 3, along with the peer
reviewed health effects assessments supporting the PFOA and PFOS Health Advisories, to make a reg-
ulatory determination on whether to initiate the process to develop a national primary drinking water regu-
lation.

In addition, EPA plans to begin a separate effort to determine the range of PFAS for which an Integrated Risk
Information System (IRIS) assessment is needed. The IRIS Program identifies and characterizes the health
hazards of chemicals found in the environment. IRIS assessments inform the first two steps of the risk
assessment process: hazard identification, and dose-response. As indicated in the 2015 IRIS Multi-Year
Agenda, the IRIS Program will be working with other EPA offices to determine the range of PFAS com-
pounds and the scope of assessment required to best meet Agency needs. More about this effort can be
found at https://www.epa.gov/iris/iris-agenda.

Non-Drinking Water Exposure to PFOA and PFOS

These health advisories only apply to exposure scenarios involving drinking water. They are not appropriate
for use, in identifying risk levels for ingestion of food sources, including: fish, meat produced from livestock
that consumes contaminated water, or crops irrigated with contaminated water.

The health advisories are based on exposure from drinking water ingestion, not from skin contact or breathing.
The advisory values are calculated based on drinking water consumption and household use of drinking water
during food preparation (e.g., cooking or to prepare coffee, tea or soup). To develop the advisories, EPA
considered non-drinking water sources of exposure to PFOA and PFOS, including: air, food, dust, and consumer
products. In January 2016 the Food and Drug Administration amended its regulations to no longer allow PFOA
and PFOS to be added in food packaging, which will likely decrease one source of non-drinking water exposure.

US Environmental Protection Agency 4 November 2016 EPA 800-F-16-003



Where Can | Learn More?

EPA’s Drinking Water Health Advisories for PFOA and PFOS can be found at: https://www.epa.gov/

ground-water-and-drinking-water/drinking-water-health-advisories-pfoa-and-pfos

PFOA and PFOS data collected under EPA’s Unregulated Contaminant Monitoring Rule are available:
https://www.epa.gov/dwucmr/occurrence-data-unregulated-con taminant-monitoring-rule

EPA’s stewardship program for PFAS related to TSCA: https://www.epa.gov/assessing-and-managing-
chemicals-under-tsca/and -polyfluoroalkyl-substances-pfass-under-tsca

EPA’s research activities on PFASs can be found at: http://www.epa.gov/chemical-research/
perfluorinated-chemical-pfc-research

The Agency for Toxic Substances and Disease Registry’s Perflourinated Chemicals and Your Health
webpage at: http://www.atsdr.cdc.gov/PFC/

<EPA

United States
Environmental Protection
Agency

US Environmental Protection Agency 5 November 2016 EPA 800-F-16-003



Camp Stanley Storage Activity
Polyfluoroalkyl Substances (PFAS) Sampling

Validated Results for Samples Collected December 6, 2016

SAMPLE ID: EPA cs-1 CS-41 (DUP of C5-1) Cs-10 cs-12 T8-1 FB-1
TRRP Lifetime
DATE SAMPLED: GWGWIng Health 12/6/2016 12/6/2016 12/6/2016 12/6/2016 12/6/2016 12/6/2016
pcL Advisory
LAB SAMPLE ID: Level® 320-24118-6 320-24118-4 320-24118-3 320-24118-5 320-24118-1 320-24118-2
CAS # Units
Perfluorinated Hydrocarbons - E537M

Perfluorobutanesulfonic acid (PFBS) 375-73-5 ng/L 34000 0.92 U 0.93 U 13 F 0.88 V] 0.94 U 0.88 V]
Perfluorobutanoic acid (PFBA) 375-22-4 ng/L 71000 0.46 U 0.46 U 0.51 F 0.44 U 0.47 U 0.44 U
Perfluorodecanesulfonic acid (PFDS) 335-77-3 ng/L 290 12 U 1.2 U 12 U 1.2 U 12 U 1.2 U
Perfluorodecanoic acid (PFDA) 335-76-2 ng/L 370 0.44 U 0.45 U 0.42 U 0.42 U 0.45 U 0.42 U
Perfluorododecanoic acid (PFDoA) 307-55-1 ng/L 290 0.58 U 0.59 U 0.56 U 0.56 U 0.60 U 0.56 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 ng/L 560 0.80 u 0.81 u 0.77 u 0.77 u 0.82 u 0.77 u
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 ng/L 93 0.87 U 0.88 U 10 0.83 U 0.89 U 0.83 U
Perfluorohexanoic acid (PFHxA) 307-24-4 ng/L 93 0.79 U 0.80 U 1.1 F 0.75 U 0.81 U 0.75 U
Perfluorononanoic acid (PFNA) 375-95-1 ng/L 290 0.65 U 0.66 U 0.63 U 0.63 U 0.67 U 0.63 U
Perfluorooctane Sulfonamide (FOSA) 754-91-6 ng/L 290 0.64 U 0.65 U 0.61 U 0.61 U 0.65 U 0.61 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 ng/L 560 13 U 13 U 17 1.2 U 13 U 1.2 U
Perfluorooctanoic acid (PFOA) 335-67-1 ng/L 290 0.75 U 0.76 U 0.72 F 0.71 U 0.77 U 0.72 U
Perfluoropentanoic acid (PFPeA) 2706-90-3 ng/L 93 0.99 U 1.0 U 0.95 U 0.95 U 1.0 U 0.95 U
Perfluorotetradecanoic acid (PFTeA) 376-06-7 ng/L 290 0.75 M 0.51 M 0.53 F 0.72 F 0.54 F 0.38 U
Perfluorotridecanoic acid (PFTriA) 72629-94-8 ng/L 290 0.55 U 0.56 U 0.53 U 0.53 U 0.57 U 0.53 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 ng/L 290 0.75 U 0.76 U 0.72 U 0.71 U 0.77 U 0.72 U
Total Perfluorinated Hydrocarbons - ng/L 70 0.75 0.51 31.16 0.72 0.54 ND

QA NOTES AND DATA QUALIFIERS:
(NU LUUE) - LonTirmea Iaentirication.

U - Analyte was not detected above the indicated Method Detection Limit (MDL).

F - Analyte was positively identified, but the quantitation is an estimation above the MDL and below the Reporting Limit (RL).
M - Concentration is estimated due to a matrix effect.

Detections are bolded.
ng/L - nanograms per liter.
ND - Nnt Detected

NOTES:

[1] Residential GroundwaterGWGW,ng PCL, TRRP Tier 1 Groundwater PCLs - Residential and Commercial/Industrial, March 4, 2016.

[2] USEPA Lifetime Health Advisory Level from the EPA FACT SHEET PFOA & PFOS Drinking Water Health Advisories - November 2016 (EPA 800-F-16-003). To provide Americans, including
the most sensitive populations, with a margin of protection from a life-time of exposure to PFOA and PFOS from drinking water, EPA established the health advisory levels at 70 parts per
trillion (e.g., nanograms per liter [ng/L]). When both PFOA and PFOS are found in drinking water, the combined concentrations of PFOA and PFOS should be compared with the 70 parts per
trillion health advisory level. This health advisory level offers a margin of protection for all Americans throughout their life from adverse health effects resulting from exposure to PFOA and
PFOS in drinking water.

J:\CSSA Program\Restoration\Groundwater\PFAS Sampling\CSSA_PFA_dv_010517.xlsx



DATA VERIFICATION SUMMARY REPORT
for on-post samples collected from
CAMP STANLEY STORAGE ACTIVITY

BOERNE, TEXAS

Data Verification by: Tammy Chang
Parsons - Austin

INTRODUCTION

The following data verification summary report covers three (3) groundwater
samples and the associated field quality control (QC) samples collected from Camp
Stanley Storage Activity (CSSA) on December 6th, 2016. The samples were assigned to
the following Sample Delivery Group (SDG). All samples were analyzed for Texas
Commission on Environmental Quality (TCEQ) listed 16 Perfluorinated Compounds
(PFCs):

320-24118-1

The field QC samples associated with this SDG were one trip blank (TB) sample,
one field blank (FB) sample, one set of parent/field duplicate (FD) samples, and one set
of matrix spike/matrix spike duplicate (MS/MSD) samples.

All samples were collected by Parsons and analyzed by TestAmerica Laboratories,
Inc. in West Sacramento, CA. following the procedures outlined in the Statement of
Work, Department of Defense (DoD) Quality System Manual (QSM) version 5.0 and
laboratory SOP No. WS-LC-0025, Rev. 1.9 issued on May 27, 2016 which has been
approved by Department of Defense under the Environmental Laboratory Accreditation
Program (ELAP) and US Environmental Protection Agency (EPA). Samples in this SDG
were shipped to the laboratory in one cooler. Cooler was received by the laboratory at a
temperature of 0.5°C, which was slightly below the 2-6°C range recommended by the
CSSA QAPP.

EVALUATION CRITERIA

The data submitted by the laboratory has been reviewed and verified following the
guidelines outlined in the CSSA QAPP, Version 1.0. Information reviewed in the data
package included sample results; field and laboratory quality control samples;
calibrations; case narratives; raw data; chain-of-custody (COC) forms, internal data
package checklist, and the sample receipt checklist. The findings presented in this report
are based on the reviewed information, and whether the procedures and technical
requirements described in the lab SOP were followed and met. The Limits of
Quantitation (LOQs) listed in the lab report equal to the Reporting Limits (RLs), Version
1.0 and the Detection Limits (DLs) listed in the lab report equal to Method Detection
Limits (MDLs) in the CSSA QAPP.

PAGE 1 OF 4
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All value between the LOQ and DL were flagged with “J” by lab and changed to “F”
by Parsons date validator in order to keep the consistency of flagging in the CSSA
database. All non-detects are associated with the MDL values.

PFCs
General

This data package consisted of three (3) groundwater samples, one (1) TB, one (1)
FB, one (1) FD, and one (1) set of MS/MSD. All samples were collected on December
6, 2016 and analyzed for a TCEQ specified list of PFCs which included:

Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUnA)
Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluorobuanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluorooctanesulfonic acid (PFOS)
Perfluorodecanesulfonic acid (PFDS)
Perfluorooctane Sulfonamide (FOSA)

The PFC analyses were performed using lab SOP which was modified from United
States Environmental Protection Agency (USEPA) Method 537. The samples were
analyzed in one preparation batch #142235 and one analysis batch #142379 under one
initial calibration curve (ICAL) with the same instrument. All samples were analyzed
following the procedures outlined in the lab SOP and were prepared and analyzed within
the holding time required by the method. All analyses were performed undiluted.

Accuracy

Accuracy was evaluated using the percent recovery (%R) obtained from the
laboratory control spike (LCS) sample, MS/MSD, and the surrogate spikes which were
added to the sample as Isotope Dilution Compounds. Sample CS-1 was designated as
the parent sample for the MS/MSD analyses.

PAGE 2 OF 4
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The LCS has recoveries within the acceptance criteria.

For the surrogate, 13C8 PFTeA was recovered in all samples. Since the signal-to-
noise ratio was greater than 10:1 for this surrogate in all samples, data quality was not
affected. No flags were required.

The MS/MSD recoveries for Perfluorotetradecanoic acid (PFTeA) were outside
control limits. The parent sample CS-1 and CS-41, field duplicate of CS-1 were flagged
“M” for Perfluorotetradecanoic acid (PFTeA).

Precision

Precision was evaluated based on the relative percent difference (%RPD) of the
parent and FD results, also with the MS/MSD results. Sample CS-41 is the FD of sample
CS-1.

All %RPDs of the MS/MSD were compliant.

Since none of the target PFCs were detected above the reporting limits, the %RPD
calculation was not-applicable.

Representativeness

Representativeness expresses the degree to which sample data accurately and
precisely represents actual site conditions. Representativeness has been evaluated by:

e Comparing the COC procedures to those described in the CSSA QAPP;
e Comparing actual analytical procedures to those described in the lab SOP;
e Evaluating holding times; and

e Examining laboratory blank, field blank, and trip blank for cross contamination
of samples during sample collection, cooler transportation and sample analysis.

All samples in this data package were analyzed following the COC and the analytical
procedures described in the lab SOP. All samples were prepared and analyzed within the
holding time (14 days) required by the method.

e All instrument performance check criteria were met.
e All initial calibration criteria were met for both sets of curves.

e Allinitial calibration verification (ICV) criteria were met. The ICV was prepared
using a secondary source standard. All second source verification criteria were
met.

e All continuing calibration verification (CCV) criteria were met.

There was one method blank associated with the PFC analyses in this SDG. PFTeA
was detected <1/2 of RL in the method blank. This compound was also detected with
similar concentration in all samples. It is considered as lab contaminant.

PAGE 3 OF 4
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Completeness

Completeness has been evaluated in accordance with the CSSA QAPP. The number
of usable results has been divided by the number of possible individual analyte results
and expressed as a percentage to determine the completeness of the data set.

All PFC results for the samples in this SDG were considered usable. The
completeness for this SDG is 100%, which meets the minimum acceptance criteria of
95%.

PAGE 4 OF 4
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

Job Number: 320-24118-1
Job Description: Camp Stanley

For:

Parsons Corporation
8000 Centre Park Drive
Suite 200
Austin, TX 78754

Attention: Ms. Tammy Chang

Ve ( }ﬂé’f/’/‘/(

Linda C. Laver, Project Manager I
880 Riverside Parkway, West Sacramento, CA, 95605
(916)374-4362
linda.laver@testamericainc.com
12/19/2016

Approved for release.
Linda C. Laver
Project Manager Il

12/19/2016 12:09 PM

TestAmerica Laboratories, Inc.
TestAmerica Sacramento 880 Riverside Parkway, West Sacramento, CA 95605
Tel (916) 373-5600 Fax (916) 372-1059 www.testamericainc.com
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Definitions/Glossary

Client: Parsons Corporation TestAmerica Job ID: 320-24118-1
Project/Site: Camp Stanley

Qualifiers

LCMS

Qualifier Qualifier Description

Q One or more quality control criteria failed.

u Undetected at the Limit of Detection.

M Manual integrated compound.

J Estimated: The analyte was positively identified; the quantitation is an estimation

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
Glossary

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

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

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento
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CASE NARRATIVE
Client: Parsons Corporation
Project: Camp Stanley
Report Number: 320-24118-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

TestAmerica Sacramento attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the
applicable methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

TestAmerica utilizes USEPA approved methods and DOD QSM, where applicable, in all analytical work. The samples presented in this
report were analyzed for the parameter(s) listed on the analytical methods summary page in accordance with the method(s) indicated. A
summary of QC data for these analyses is included at the back of the report.

All parameters for which TestAmerica Sacramento has certification were evaluated to the QSM specified reporting convention or to the
client specified format if different from QSM. Parameters not certified under QSM, if any, were evaluated to the detection limit (DL) and
include qualified results where applicable.

The sample(s) that contain constituents flagged with U are undetected when evaluated down to the detection limit (DL). The result
associated with this flag is the limit of detection (LOD).

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

LOQ = Limit of Quantitation (Reporting Limit)
LOD = Limit of Detection
DL = Detection Limit (Method Detection Limit)

Receipt
The samples were received on 12/7/2016 10:30 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 0.2° C.

LCMS

Method(s) 537 (Modified): The first level standard from the initial calibration curve is used to evaluate the tune criteria. The instrument
mass windows are set at +/- 0.5amu; therefore, detection of the analyte serves as verification that the assigned mass is within +/- 0.5amu
of the true value, which meets the DoD/DOE QSM tune criterion.

Method(s) 537 (Modified): The Isotope Dilution Analyte (IDA) recovery for 13C8 FOSA in the following samples is below the method
recommended limit: TB-1 (320-24118-1), CS-10 (320-24118-3), CS-41 (320-24118-4), CS-12 (320-24118-5), CS-1 (320-24118-6), CS-1
(320-24118-6[MS]), CS-1 (320-24118-6[MSD]) and (LCS 320-142235/2-A). Generally, data quality is not considered affected if the IDA
signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the samples.

Method(s) 537 (Modified): Isotope Dilution Analyte (IDA) recoveries for 13C2 PFDA and 13C2 PFUnA are above the method
recommended limit for the following sample: TB-1 (320-24118-1). Quantitation by isotope dilution generally precludes any adverse effect
on data quality due to elevated IDA recoveries.

Method(s) 537 (Modified): Perfluorotetradecanoic acid (PFTeA) was detected in method blank (MB 320-142235/1-A) at a level that was
above the detection limit (DL) but less than 1/2 the limit of quantitation (LOQ). The value should be considered an estimate, and has been
"J" flagged. If the associated sample reported a result above the MDL and/or RL, the result has been flagged. PER QSM protocol,
further action was not required.

Method(s) 537 (Modified): The matrix spike/matrix spike duplicate (MS/MSD) recoveries for Perfluorotetradecanoic acid (PFTeA) in
preparation batch 320-142235 and analytical batch 320-142379 were outside control limits. Sample matrix interference and/or
non-homogeneity are suspected because the associated laboratory control sample (LCS) recovery was within acceptance limits.

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

Organic Prep
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No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client: Parsons Corporation
Project/Site: Camp Stanley

Detection Summary

TestAmerica Job ID: 320-24118-1

Client Sample ID: TB-1

Lab Sample ID: 320-24118-1

Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorotetradecanoic acid (PFTeA) 054 J 26 0.41 ng/L 1 537 (Modified)  Total/NA

Client Sample ID: FB-1 Lab Sample ID: 320-24118-2

[ No Detections.

Client Sample ID: CS-10 Lab Sample ID: 320-24118-3
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorobutanoic acid (PFBA) 051 J 24 0.44 ng/L 1 537 (Modified)  Total/NA
Perfluorohexanoic acid (PFHxA) 11 J 24 0.76 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanoic acid (PFOA) 072 J 24 0.72 ng/L 1 537 (Modified)  Total/NA
Perfluorotetradecanoic acid (PFTeA) 0.53 J 24 0.39 ng/L 1 537 (Modified)  Total/NA
Perfluorobutanesulfonic acid (PFBS) 1.3 JM 24 0.88 ng/L 1 537 (Modified)  Total/NA
Perfluorohexanesulfonic acid (PFHxS) 10 24 0.84 ng/L 1 537 (Modified)  Total/NA
Perfluorooctanesulfonic acid (PFOS) 17 3.9 1.2 ng/L 1 537 (Modified) Total/NA

Client Sample ID: CS-41 Lab Sample ID: 320-24118-4
Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorotetradecanoic acid (PFTeA) 051 J 25 0.41 ng/L 1 537 (Modified)  Total/NA

Client Sample ID: CS-12 Lab Sample ID: 320-24118-5

7Analyte Result Qualifier LOQ DL Unit Dil Fac D Method Prep Type
Perfluorotetradecanoic acid (PFTeA) 072 J 24 0.38 ng/L 1 537 (Modified)  Total/NA

Client Sample ID: CS-1 Lab Sample ID: 320-24118-6
Analyte Result Qualifier LoQ DL Unit Dil Fac D Method Prep Type
Perfluorotetradecanoic acid (PFTeA) 0.75 J 2.5 0.40 ng/L 1 537 (Modified)  Total/NA

This Detection Summary does not include radiochemical test results.
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Client: Parsons Corporation
Project/Site: Camp Stanley

Client Sample Results

TestAmerica Job ID: 320-24118-1

Client Sample ID: TB-1
Date Collected: 12/06/16 08:00
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-1
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 1.0 U 2.6 0.47 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluoropentanoic acid (PFPeA) 21 U 2.6 1.0 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorohexanoic acid (PFHxA) 21 UM 2.6 0.81 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluoroheptanoic acid (PFHpA) 21 U 2.6 0.82 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorooctanoic acid (PFOA) 21 U 2.6 0.77 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorononanoic acid (PFNA) 21 U 2.6 0.67 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorodecanoic acid (PFDA) 1.0 U 2.6 0.45 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluoroundecanoic acid (PFUnA) 21 U 2.6 0.77 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorododecanoic acid (PFDoA) 21 U 2.6 0.60 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorotridecanoic Acid (PFTriA) 21 U 2.6 0.57 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorotetradecanoic acid 0.54 J 2.6 0.41 ng/L 12/14/16 18:18 12/15/16 16:39 1
(PFTeA)
Perfluorobutanesulfonic acid (PFBS) 21 U 2.6 0.94 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorohexanesulfonic acid (PFHxS) 21 U 2.6 0.89 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorooctanesulfonic acid (PFOS) 31 U 4.1 1.3 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorodecanesulfonic acid (PFDS) 31 U 4.1 1.2 ng/L 12/14/16 18:18 12/15/16 16:39 1
Perfluorooctane Sulfonamide (FOSA) 21 U 2.6 0.65 ng/L 12/14/16 18:18 12/15/16 16:39 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 14 Q 25-150 12/14/16 18:18 12/15/16 16:39 1
13C4 PFBA 131 25.150 12/14/16 18:18 12/15/16 16:39 1
13C2 PFHxXA 133 25.150 12/14/16 18:18 12/15/16 16:39 1
13C4 PFOA 145 25.150 12/14/16 18:18 12/15/16 16:39 1
13C5 PFNA 142 25.150 12/14/16 18:18 12/15/16 16:39 1
13C2 PFDA 151 Q 25.150 12/14/16 18:18 12/15/16 16:39 1
13C2 PFUnA 153 Q 25.150 12/14/16 18:18 12/15/16 16:39 1
13C2 PFDoA 148 25.150 12/14/16 18:18 12/15/16 16:39 1
1802 PFHxS 125 25.150 12/14/16 18:18 12/15/16 16:39 1
13C4 PFOS 131 25.150 12/14/16 18:18 12/15/16 16:39 1
13C4-PFHpA 142 25.150 12/14/16 18:18 12/15/16 16:39 1
13C5 PFPeA 141 25.150 12/14/16 18:18 12/15/16 16:39 1
Client Sample ID: FB-1 Lab Sample ID: 320-24118-2
Date Collected: 12/06/16 09:22 Matrix: Water
Date Received: 12/07/16 10:30
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.96 U 24 0.44 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluoropentanoic acid (PFPeA) 19 U 24 0.95 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorohexanoic acid (PFHxA) 19 U 24 0.75 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluoroheptanoic acid (PFHpA) 19 U 2.4 0.77 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorooctanoic acid (PFOA) 19 U 2.4 0.72 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorononanoic acid (PFNA) 19 U 2.4 0.63 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorodecanoic acid (PFDA) 0.96 U 24 0.42 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluoroundecanoic acid (PFUnA) 1.9 U 2.4 0.72 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorododecanoic acid (PFDoA) 1.9 U 2.4 0.56 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorotridecanoic Acid (PFTriA) 19 U 24 0.53 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorotetradecanoic acid (PFTeA) 0.96 U 2.4 0.38 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorobutanesulfonic acid (PFBS) 1.9 U 2.4 0.88 ng/L 12/14/16 18:18 12/15/16 16:46 1
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Client Sample Results

Client: Parsons Corporation
Project/Site: Camp Stanley

TestAmerica Job ID: 320-24118-1

Client Sample ID: FB-1
Date Collected: 12/06/16 09:22
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-2
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanesulfonic acid (PFHxS) 19 UM 24 0.83 ng/L ~ 12/14/16 18:18 12/15/16 16:46 1
Perfluorooctanesulfonic acid (PFOS) 29 U 3.8 1.2 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorodecanesulfonic acid (PFDS) 29 U 3.8 1.2 ng/L 12/14/16 18:18 12/15/16 16:46 1
Perfluorooctane Sulfonamide (FOSA) 19 U 24 0.61 ng/L 12/14/16 18:18 12/15/16 16:46 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 50 25.150 12/14/16 18:18 12/15/16 16:46 1
13C4 PFBA 131 25.150 12/14/16 18:18 12/15/16 16:46 1
13C2 PFHxA 130 25.150 12/14/16 18:18 12/15/16 16:46 1
13C4 PFOA 144 25-150 12/14/16 18:18 12/15/16 16:46 1
13C5 PFNA 140 25-150 12/14/16 18:18 12/15/16 16:46 1
13C2 PFDA 150 25-150 12/14/16 18:18 12/15/16 16:46 1
13C2 PFUnA 145 25_150 12/14/16 18:18 12/15/16 16:46 1
13C2 PFDoA 148 25_150 12/14/16 18:18 12/15/16 16:46 1
1802 PFHxS 123 25_150 12/14/16 18:18 12/15/16 16:46 1
13C4 PFOS 128 25_150 12/14/16 18:18 12/15/16 16:46 1
13C4-PFHpA 139 25_150 12/14/16 18:18 12/15/16 16:46 1
13C5 PFPeA 140 25_150 12/14/16 18:18 12/15/16 16:46 1
Client Sample ID: CS-10 Lab Sample ID: 320-24118-3
Date Collected: 12/06/16 10:40 Matrix: Water
Date Received: 12/07/16 10:30
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.51 J 24 0.44 ng/L ~ 12/14/16 18:18 12/15/16 16:54 1
Perfluoropentanoic acid (PFPeA) 19 U 24 0.95 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorohexanoic acid (PFHxA) 11 J 24 0.76 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluoroheptanoic acid (PFHpA) 19 UM 24 0.77 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorooctanoic acid (PFOA) 0.72 J 24 0.72 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorononanoic acid (PFNA) 19 U 24 0.63 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorodecanoic acid (PFDA) 0.96 U 24 0.42 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluoroundecanoic acid (PFUnA) 1.9 U 2.4 0.72 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorododecanoic acid (PFDoA) 1.9 U 2.4 0.56 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorotridecanoic Acid (PFTriA) 19 U 24 0.53 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorotetradecanoic acid 0.53 J 24 0.39 ng/L 12/14/16 18:18 12/15/16 16:54 1
(PFTeA)
Perfluorobutanesulfonic acid 1.3 JM 24 0.88 ng/L 12/14/16 18:18 12/15/16 16:54 1
(PFBS)
Perfluorohexanesulfonic acid 10 2.4 0.84 ng/L 12/14/16 18:18 12/15/16 16:54 1
(PFHxS)
Perfluorooctanesulfonic acid 17 3.9 1.2 ng/lL 12/14/16 18:18 12/15/16 16:54 1
(PFOS)
Perfluorodecanesulfonic acid (PFDS) 29 U 3.9 1.2 ng/L 12/14/16 18:18 12/15/16 16:54 1
Perfluorooctane Sulfonamide (FOSA) 19 U 24 0.61 ng/L 12/14/16 18:18 12/15/16 16:54 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 4 Q 25_150 12/14/16 18:18 12/15/16 16:54 1
13C4 PFBA 103 25-150 12/14/16 18:18 12/15/16 16:54 1
13C2 PFHXA 105 25-150 12/14/16 18:18 12/15/16 16:54 1
13C4 PFOA 100 25_150 12/14/16 18:18 12/15/16 16:54 1
13C5 PFNA 79 25_150 12/14/16 18:18 12/15/16 16:54 1
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Client: Parsons Corporation
Project/Site: Camp Stanley

Client Sample Results

TestAmerica Job ID: 320-24118-1

Client Sample ID: CS-10
Date Collected: 12/06/16 10:40
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-3
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Isotope Dilution %Recovery Qualifier Limits

13C2 PFDA 73 25-150
13C2 PFUnA 77 25-150
13C2 PFDoA 99 25-150
1802 PFHxS 123 25-150
13C4 PFOS 131 25-150
13C4-PFHpA 106 25-150
13C5 PFPeA 123 25-150

Prepared

Analyzed

Dil Fac

12/14/16 18:18
12/14/16 18:18
12/14/16 18:18
12/14/16 18:18
12/14/16 18:18
12/14/16 18:18
12/14/16 18:18

12/15/16 16:54
12/15/16 16:54
12/15/16 16:54
12/15/16 16:54
12/15/16 16:54
12/15/16 16:54
12/15/16 16:54

N M m A m = =

Client Sample ID: CS-41
Date Collected: 12/06/16 08:30
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-4
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 1.0 U 25 0.46 ng/L ~ 12/14/16 18:18 12/15/16 17:01 1
Perfluoropentanoic acid (PFPeA) 20 U 25 1.0 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorohexanoic acid (PFHxA) 20 U 25 0.80 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluoroheptanoic acid (PFHpA) 20 U 2.5 0.81 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorooctanoic acid (PFOA) 20 U 2.5 0.76 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorononanoic acid (PFNA) 20 U 2.5 0.66 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorodecanoic acid (PFDA) 1.0 U 25 0.45 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluoroundecanoic acid (PFUnA) 20 U 25 0.76 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorododecanoic acid (PFDoA) 20 U 25 0.59 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorotridecanoic Acid (PFTriA) 20 U 25 0.56 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorotetradecanoic acid 051 J 2.5 0.41 ng/L 12/14/16 18:18 12/15/16 17:01 1
(PFTeA)

Perfluorobutanesulfonic acid (PFBS) 20 U 2.5 0.93 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorohexanesulfonic acid (PFHxS) 20 UM 25 0.88 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorooctanesulfonic acid (PFOS) 30 U 4.1 1.3 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorodecanesulfonic acid (PFDS) 30 U 4.1 1.2 ng/L 12/14/16 18:18 12/15/16 17:01 1
Perfluorooctane Sulfonamide (FOSA) 20 U 2.5 0.65 ng/L 12/14/16 18:18 12/15/16 17:01 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 3 Q 25-150 12/14/16 18:18 12/15/16 17:01 1
13C4 PFBA 86 25.150 12/14/16 18:18 12/15/16 17:01 1
13C2 PFHxXA 87 25.150 12/14/16 18:18 12/15/16 17:01 1
13C4 PFOA 82 25.150 12/14/16 18:18 12/15/16 17:01 1
13C5 PFNA 63 25.150 12/14/16 18:18 12/15/16 17:01 1
13C2 PFDA 55 25.150 12/14/16 18:18 12/15/16 17:01 1
13C2 PFUnA 62 25.150 12/14/16 18:18 12/15/16 17:01 1
13C2 PFDoA 80 25.150 12/14/16 18:18 12/15/16 17:01 1
1802 PFHxS 101 25.150 12/14/16 18:18 12/15/16 17:01 1
13C4 PFOS 104 25.150 12/14/16 18:18 12/15/16 17:01 1
13C4-PFHpA 90 25.150 12/14/16 18:18 12/15/16 17:01 1
13C5 PFPeA 101 25.150 12/14/16 18:18 12/15/16 17:01 1
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Client: Parsons Corporation
Project/Site: Camp Stanley

Client Sample Results

TestAmerica Job ID: 320-24118-1

Client Sample ID: CS-12
Date Collected: 12/06/16 10:00

Lab Sample ID: 320-24118-5
Matrix: Water

Date Received: 12/07/16 10:30

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 0.96 U 24 0.44 ng/L ~ 12/14/16 18:18 12/15/16 17:09 1
Perfluoropentanoic acid (PFPeA) 1.9 U 2.4 0.95 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorohexanoic acid (PFHxA) 1.9 U 2.4 0.75 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluoroheptanoic acid (PFHpA) 19 U 24 0.77 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorooctanoic acid (PFOA) 19 U 24 0.71 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorononanoic acid (PFNA) 19 U 24 0.63 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorodecanoic acid (PFDA) 0.96 U 24 0.42 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluoroundecanoic acid (PFUnA) 1.9 U 2.4 0.71 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorododecanoic acid (PFDoA) 19 U 24 0.56 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorotridecanoic Acid (PFTriA) 19 U 24 0.53 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorotetradecanoic acid 0.72 J 24 0.38 ng/L 12/14/16 18:18 12/15/16 17:09 1
(PFTeA)
Perfluorobutanesulfonic acid (PFBS) 19 U 24 0.88 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorohexanesulfonic acid (PFHxS) 19 U 24 0.83 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorooctanesulfonic acid (PFOS) 29 U 3.8 1.2 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorodecanesulfonic acid (PFDS) 29 U 3.8 1.2 ng/L 12/14/16 18:18 12/15/16 17:09 1
Perfluorooctane Sulfonamide (FOSA) 19 U 24 0.61 ng/L 12/14/16 18:18 12/15/16 17:09 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 4 Q 25-150 12/14/16 18:18 12/15/16 17:09 1
13C4 PFBA 84 25_150 12/14/16 18:18 12/15/16 17:09 1
13C2 PFHxXA 83 25_150 12/14/16 18:18 12/15/16 17:09 1
13C4 PFOA 79 25_150 12/14/16 18:18 12/15/16 17:09 1
13C5 PFNA 62 25_150 12/14/16 18:18 12/15/16 17:09 1
13C2 PFDA 59 25_150 12/14/16 18:18 12/15/16 17:09 1
13C2 PFUnA 64 25_-150 12/14/16 18:18 12/15/16 17:09 1
13C2 PFDoA 80 25_-150 12/14/16 18:18 12/15/16 17:09 1
1802 PFHxS 101 25_-150 12/14/16 18:18 12/15/16 17:09 1
13C4 PFOS 104 25-150 12/14/16 18:18 12/15/16 17:09 1
13C4-PFHpA 85 25-150 12/14/16 18:18 12/15/16 17:09 1
13C5 PFPeA 93 25-150 12/14/16 18:18 12/15/16 17:09 1
Client Sample ID: CS-1 Lab Sample ID: 320-24118-6
Date Collected: 12/06/16 09:17 Matrix: Water
Date Received: 12/07/16 10:30
Method: 537 (Modified) - Perfluorinated Hydrocarbons
Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 10 U 25 0.46 ng/L ~ 12/14/16 18:18 12/15/16 17:16 1
Perfluoropentanoic acid (PFPeA) 20 U 25 0.99 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorohexanoic acid (PFHxA) 20 U 25 0.79 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluoroheptanoic acid (PFHpA) 20 U 2.5 0.80 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorooctanoic acid (PFOA) 20 U 2.5 0.75 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorononanoic acid (PFNA) 20 U 25 0.65 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorodecanoic acid (PFDA) 1.0 U 25 0.44 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluoroundecanoic acid (PFUnA) 20 U 25 0.75 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorododecanoic acid (PFDoA) 20 U 25 0.58 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorotridecanoic Acid (PFTriA) 20 U 25 0.55 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorotetradecanoic acid 0.75 J 2.5 0.40 ng/L 12/14/16 18:18 12/15/16 17:16 1
(PFTeA)
Perfluorobutanesulfonic acid (PFBS) 20 U 25 0.92 ng/L 12/14/16 18:18 12/15/16 17:16 1
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Client Sample Results

Client: Parsons Corporation
Project/Site: Camp Stanley

TestAmerica Job ID: 320-24118-1

Client Sample ID: CS-1
Date Collected: 12/06/16 09:17
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-6
Matrix: Water

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Analyte Result Qualifier LoQ DL Unit D Prepared Analyzed Dil Fac
Perfluorohexanesulfonic acid (PFHxS) 20 U 25 0.87 ng/L ~ 12/14/16 18:18 12/15/16 17:16 1
Perfluorooctanesulfonic acid (PFOS) 30 U 4.0 1.3 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorodecanesulfonic acid (PFDS) 30 U 4.0 1.2 ng/L 12/14/16 18:18 12/15/16 17:16 1
Perfluorooctane Sulfonamide (FOSA) 20 U 25 0.64 ng/L 12/14/16 18:18 12/15/16 17:16 1
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 5Q 25-150 12/14/16 18:18 12/15/16 17:16 1
13C4 PFBA 94 25.150 12/14/16 18:18 12/15/16 17:16 1
13C2 PFHxXA 95 25.150 12/14/16 18:18 12/15/16 17:16 1
13C4 PFOA 81 25.150 12/14/16 18:18 12/15/16 17:16 1
13C5 PFNA 54 25.150 12/14/16 18:18 12/15/16 17:16 1
13C2 PFDA 48 25.150 12/14/16 18:18 12/15/16 17:16 1
13C2 PFUnA 63 25_150 12/14/16 18:18 12/15/16 17:16 1
13C2 PFDoA 84 25_150 12/14/16 18:18 12/15/16 17:16 1
1802 PFHxS 122 25_150 12/14/16 18:18 12/15/16 17:16 1
13C4 PFOS 129 25_150 12/14/16 18:18 12/15/16 17:16 1
13C4-PFHpA 94 25_150 12/14/16 18:18 12/15/16 17:16 1
13C5 PFPeA 117 25_150 12/14/16 18:18 12/15/16 17:16 1
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Default Detection Limits

Client: Parsons Corporation TestAmerica Job ID: 320-24118-1
Project/Site: Camp Stanley

Method: 537 (Modified) - Perfluorinated Hydrocarbons

Prep: 3535

| Analyte LoQ DL  Units Method
Perfluorobutanesulfonic acid (PFBS) 25 0.92 ng/L 537 (Modified)
Perfluorobutanoic acid (PFBA) 25 0.46 ng/L 537 (Modified)
Perfluorodecanesulfonic acid (PFDS) 4.0 1.2 ng/lL 537 (Modified)
Perfluorodecanoic acid (PFDA) 25 0.44 ng/L 537 (Modified)
Perfluorododecanoic acid (PFDoA) 25 0.58 ng/L 537 (Modified)
Perfluoroheptanoic acid (PFHpA) 25 0.80 ng/L 537 (Modified)
Perfluorohexanesulfonic acid (PFHxS) 25 0.87 ng/L 537 (Modified)
Perfluorohexanoic acid (PFHxA) 25 0.79 ng/L 537 (Modified)
Perfluorononanoic acid (PFNA) 25 0.65 ng/L 537 (Modified)
Perfluorooctane Sulfonamide (FOSA) 25 0.64 ng/L 537 (Modified)
Perfluorooctanesulfonic acid (PFOS) 4.0 1.3 ng/lL 537 (Modified)
Perfluorooctanoic acid (PFOA) 25 0.75 ng/L 537 (Modified)
Perfluoropentanoic acid (PFPeA) 2.5 0.99 ng/L 537 (Modified)
Perfluorotetradecanoic acid (PFTeA) 2.5 0.40 ng/L 537 (Modified)
Perfluorotridecanoic Acid (PFTriA) 2.5 0.55 ng/L 537 (Modified)
Perfluoroundecanoic acid (PFUnA) 25 0.75 ng/L 537 (Modified)
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Isotope Dilution Summary
Client: Parsons Corporation TestAmerica Job ID: 320-24118-1

Project/Site: Camp Stanley

Method: 537 (Modified) - Perfluorinated Hydrocarbons
Matrix: Water

Prep Type: Total/NA

Percent Isotope Dilution Recovery (Acceptance Limits)
3C8 FOS/ 3C4 PFB/ 3C2 PFHx 3C4 PFO/ 3C5PFN/ 3C2 PFD/ 3C2 PFUn 3C2 PFDo

Lab Sample ID Client Sample ID (25-150)  (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)
320-24118-1 TB-1 14Q 131 133 145 142 151 Q 153 Q 148
320-24118-2 FB-1 50 131 130 144 140 150 145 148
320-24118-3 CSs-10 4Q 103 105 100 79 73 77 99
320-24118-4 CS-41 3Q 86 87 82 63 55 62 80
320-24118-5 cs-12 4Q 84 83 79 62 59 64 80
320-24118-6 CS-1 5Q 94 95 81 54 48 63 84
320-24118-6 MS CS-1 6Q 93 102 101 82 82 92 110
320-24118-6 MSD CS-1 4Q 95 101 97 76 83 87 99
LCS 320-142235/2-A Lab Control Sample 13Q 105 103 110 11 122 116 112
MB 320-142235/1-A Method Blank 39 118 118 128 125 136 135 129

Percent Isotope Dilution Recovery (Acceptance Limits)
302 PFHx 3C4 PFO! 3C4-PFHp 3C5 PFPe

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150)
320-24118-1 TB-1 125 131 142 141
320-24118-2 FB-1 123 128 139 140
320-24118-3 CS-10 123 131 106 123
320-24118-4 CS-41 101 104 90 101
320-24118-5 CS-12 101 104 85 93
320-24118-6 CS-1 122 129 94 117
320-24118-6 MS CS+1 123 125 107 117
320-24118-6 MSD CS+1 118 125 105 115
LCS 320-142235/2-A Lab Control Sample 100 101 110 107
MB 320-142235/1-A Method Blank 111 115 127 126

Surrogate Legend

13C8 FOSA = 13C8 FOSA
13C4 PFBA = 13C4 PFBA
13C2 PFHxA = 13C2 PFHxA
13C4 PFOA = 13C4 PFOA
13C5 PFNA = 13C5 PFNA
13C2 PFDA = 13C2 PFDA
13C2 PFUNnA = 13C2 PFUNA
13C2 PFDoA = 13C2 PFDoA
1802 PFHxS = 1802 PFHxS
13C4 PFOS = 13C4 PFOS
13C4-PFHpA = 13C4-PFHpA
13C5 PFPeA = 13C5 PFPeA

TestAmerica Sacramento
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Client: Parsons Corporation
Project/Site: Camp Stanley

QC Sample Results

TestAmerica Job ID: 320-24118-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons

7Lab Sample ID: MB 320-142235/1-A

Matrix: Water
Analysis Batch: 142379

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 142235

MB MB
Analyte Result Qualifier LOQ DL Unit D Prepared Analyzed Dil Fac
Perfluorobutanoic acid (PFBA) 10 U 25 0.46 ng/L ~ 12/14/16 18:18 12/15/16 16:24 1
Perfluoropentanoic acid (PFPeA) 20 U 25 0.99 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorohexanoic acid (PFHxA) 20 U 25 0.79 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluoroheptanoic acid (PFHpA) 20 U 2.5 0.80 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorooctanoic acid (PFOA) 20 U 25 0.75 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorononanoic acid (PFNA) 20 U 2.5 0.65 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorodecanoic acid (PFDA) 1.0 U 25 0.44 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluoroundecanoic acid (PFUnA) 20 U 25 0.75 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorododecanoic acid (PFDoA) 20 U 25 0.58 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorotridecanoic Acid (PFTriA) 20 U 25 0.55 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorotetradecanoic acid (PFTeA) 0.559 J 25 0.40 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorobutanesulfonic acid (PFBS) 20 U 25 0.92 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorohexanesulfonic acid (PFHxS) 20 U 25 0.87 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorooctanesulfonic acid (PFOS) 30 U 4.0 1.3 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorodecanesulfonic acid (PFDS) 30 U 4.0 1.2 ng/L 12/14/16 18:18 12/15/16 16:24 1
Perfluorooctane Sulfonamide (FOSA) 20 U 2.5 0.64 ng/L 12/14/16 18:18 12/15/16 16:24 1
vMB MB
Isotope Dilution %Recovery Qualifier Limits Prepared Analyzed Dil Fac
13C8 FOSA 39 25.150 12/14/16 18:18 12/15/16 16:24 1
13C4 PFBA 118 25.150 12/14/16 18:18 12/15/16 16:24 1
13C2 PFHxA 118 25.150 12/14/16 18:18 12/15/16 16:24 1
13C4 PFOA 128 25_150 12/14/16 18:18 12/15/16 16:24 1
13C5 PFNA 125 25_150 12/14/16 18:18 12/15/16 16:24 1
13C2 PFDA 136 25_150 12/14/16 18:18 12/15/16 16:24 1
13C2 PFUnA 135 25_150 12/14/16 18:18 12/15/16 16:24 1
13C2 PFDoA 129 25_150 12/14/16 18:18 12/15/16 16:24 1
1802 PFHxS 111 25_150 12/14/16 18:18 12/15/16 16:24 1
13C4 PFOS 115 25_-150 12/14/16 18:18 12/15/16 16:24 1
13C4-PFHpA 127 25_-150 12/14/16 18:18 12/15/16 16:24 1
13C5 PFPeA 126 25_-150 12/14/16 18:18 12/15/16 16:24 1
Lab Sample ID: LCS 320-142235/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 142379 Prep Batch: 142235
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 40.0 41.3 ng/L B 103 60 - 140
Perfluoropentanoic acid (PFPeA) 40.0 40.6 ng/L 101 60 - 140
Perfluorohexanoic acid (PFHxA) 40.0 38.6 ng/L 97 60 - 140
Perfluoroheptanoic acid (PFHpA) 40.0 37.8 ng/L 95 60-140
Perfluorooctanoic acid (PFOA) 40.0 39.8 ng/L 99 60-140
Perfluorononanoic acid (PFNA) 40.0 385 M ng/L 96 60-140
Perfluorodecanoic acid (PFDA) 40.0 37.7 ng/L 94 60 - 140
Perfluoroundecanoic acid 40.0 38.1 ng/L 95  60-140
(PFUnA)
Perfluorododecanoic acid 40.0 38.5 ng/L 96  60-140
(PFDoA)
Perfluorotridecanoic Acid 40.0 414 ng/L 103  50-130
(PFTriA)
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Client: Parsons Corporation
Project/Site: Camp Stanley

QC Sample Results

TestAmerica Job ID: 320-24118-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: LCS 320-142235/2-A

Matrix: Water
Analysis Batch: 142379

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 142235

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Perfluorotetradecanoic acid 40.0 43.7 ng/L B 109 50-150
(PFTeA)
Perfluorobutanesulfonic acid 354 39.8 ng/L 113 50-150
(PFBS)
Perfluorohexanesulfonic acid 36.4 34.7 ng/L 95 60-140
(PFHxS)
Perfluorooctanesulfonic acid 371 37.5 ng/L 101 60-140
(PFOS)
Perfluorodecanesulfonic acid 38.6 38.2 ng/L 99  50-150
(PFDS)
Perfluorooctane Sulfonamide 40.0 38.3 ng/L 96 60-140
(FOSA)
LCS LCS

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 13 Q 25_-150
13C4 PFBA 105 25_-150
13C2 PFHXA 103 25_-150
13C4 PFOA 110 25-150
13C5 PFNA 111 25.150
13C2 PFDA 122 25.150
13C2 PFUnA 116 25.150
13C2 PFDoA 112 25-150
1802 PFHxS 100 25.150
13C4 PFOS 101 25_150
13C4-PFHpA 110 25_150
13C5 PFPeA 107 25_150
Lab Sample ID: 320-24118-6 MS Client Sample ID: CS-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 142379 Prep Batch: 142235

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorobutanoic acid (PFBA) 10 U 38.3 40.3 ng/L B 105 60 -140
Perfluoropentanoic acid (PFPeA) 20 U 38.3 38.5 ng/L 100 60 -140
Perfluorohexanoic acid (PFHxA) 20 U 38.3 37.3 ng/L 97 60 -140
Perfluoroheptanoic acid (PFHpA) 20 U 38.3 374 ng/L 98 60 -140
Perfluorooctanoic acid (PFOA) 20 U 38.3 38.1 ng/L 99 60 -140
Perfluorononanoic acid (PFNA) 20 U 38.3 374 ng/L 98 60 -140
Perfluorodecanoic acid (PFDA) 1.0 U 38.3 36.8 ng/L 96 60 - 140
Perfluoroundecanoic acid 20 U 38.3 3r.7 ng/L 98  60-140
(PFUnA)
Perfluorododecanoic acid 20 U 38.3 37.6 ng/L 98 60 - 140
(PFDoA)
Perfluorotridecanoic Acid 20 U 38.3 52.7 ng/L 138  50-150
(PFTriA)
Perfluorotetradecanoic acid 0.75 JJ 38.3 58.5 J ng/L 151 50-150
(PFTeA)
Perfluorobutanesulfonic acid 20 U 33.9 39.2 ng/L 116 50-150
(PFBS)
Perfluorohexanesulfonic acid 20 U 34.9 34.1 ng/L 98  60-140

(PFHXxS)
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Client: Parsons Corporation
Project/Site: Camp Stanley

QC Sample Results

TestAmerica Job ID: 320-24118-1

Method: 537 (Modified) - Perfluorinated Hydrocarbons (Continued)

Lab Sample ID: 320-24118-6 MS

Matrix: Water
Analysis Batch: 142379

Client Sample ID: CS-1
Prep Type: Total/NA
Prep Batch: 142235

(FOSA)

Page 17 of 626

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Perfluorooctanesulfonic acid 30 U 35.6 37.8 ng/L n 106  60-140
(PFOS)
Perfluorodecanesulfonic acid 3.0 U 37.0 37.7 ng/L 102  50-150
(PFDS)
Perfluorooctane Sulfonamide 20 U 38.3 37.6 ng/L 98  60-140
(FOSA)

MS MS

Isotope Dilution %Recovery Qualifier Limits
13C8 FOSA 6 Q 25.150
13C4 PFBA 93 25.150
13C2 PFHxA 102 25.150
13C4 PFOA 101 25.150
13C5 PFNA 82 25.150
13C2 PFDA 82 25.150
13C2 PFUnA 92 25.150
13C2 PFDoA 110 25.150
1802 PFHxS 123 25.150
13C4 PFOS 125 25.150
13C4-PFHpA 107 25.150
13C5 PFPeA 117 25.150
Lab Sample ID: 320-24118-6 MSD Client Sample ID: CS-1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 142602 Prep Batch: 142235

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Perfluorobutanoic acid (PFBA) 1.0 U 39.1 411 ng/L B 105 60 - 140 2 30
Perfluoropentanoic acid (PFPeA) 20 U 39.1 39.3 ng/L 101 60 - 140 2 30
Perfluorohexanoic acid (PFHxA) 20 U 39.1 38.1 ng/L 97 60 - 140 2 30
Perfluoroheptanoic acid (PFHpA) 20 U 39.1 38.2 ng/L 98 60-140 2 30
Perfluorooctanoic acid (PFOA) 20 U 39.1 39.0 ng/L 100 60-140 2 30
Perfluorononanoic acid (PFNA) 20 U 39.1 37.6 ng/L 96 60-140 1 30
Perfluorodecanoic acid (PFDA) 1.0 U 39.1 36.4 ng/L 93 60 -140 1 30
Perfluoroundecanoic acid 20 U 39.1 38.3 ng/L 98  60-140 2 30
(PFUnA)
Perfluorododecanoic acid 20 U 39.1 38.8 ng/L 99 60-140 3 30
(PFDoA)
Perfluorotridecanoic Acid 20 U 39.1 51.3 ng/L 131 50-150 3 30
(PFTriA)
Perfluorotetradecanoic acid 0.75 JJ 39.1 68.0 J ng/L 172 50-150 15 30
(PFTeA)
Perfluorobutanesulfonic acid 20 U 34.6 42.3 ng/L 122 50-150 8 30
(PFBS)
Perfluorohexanesulfonic acid 20 U 35.6 35.7 ng/L 100 60-140 5 30
(PFHxS)
Perfluorooctanesulfonic acid 30 U 36.3 371 ng/L 102 60-140 2 30
(PFOS)
Perfluorodecanesulfonic acid 30 U 37.7 37.2 ng/L 99  50-150 1 30
(PFDS)
Perfluorooctane Sulfonamide 20 U 39.1 36.9 ng/L 94 60-140 2 30
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Client: Parsons Corporation
Project/Site: Camp Stanley

QC Sample Results

MSD MSD

Isotope Dilution %Recovery Qualifier Limits

13C8 FOSA 4 Q 25-150
13C4 PFBA 95 25_-150
13C2 PFHxXA 101 25_-150
13C4 PFOA 97 25_-150
13C5 PFNA 76 25_-150
13C2 PFDA 83 25_-150
13C2 PFUnA 87 25_150
13C2 PFDoA 99 25_150
1802 PFHxS 118 25_150
13C4 PFOS 125 25_150
13C4-PFHpA 105 25_150
13C5 PFPeA 115 25_150
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Client: Parsons Corporation
Project/Site: Camp Stanley

QC Association Summary

TestAmerica Job ID: 320-24118-1

LCMS
Prep Batch: 142235
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24118-1 TB-1 Total/NA Water 3535
320-24118-2 FB-1 Total/NA Water 3535
320-24118-3 Cs-10 Total/NA Water 3535
320-24118-4 CS-41 Total/NA Water 3535
320-24118-5 CS-12 Total/NA Water 3535
320-24118-6 CS+1 Total/NA Water 3535
MB 320-142235/1-A Method Blank Total/NA Water 3535
LCS 320-142235/2-A Lab Control Sample Total/NA Water 3535
320-24118-6 MS CS1 Total/NA Water 3535
320-24118-6 MSD CS-1 Total/NA Water 3535
Analysis Batch: 142379
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24118-1 TB-1 Total/NA Water 537 (Modified) 142235
320-24118-2 FB-1 Total/NA Water 537 (Modified) 142235
320-24118-3 Cs-10 Total/NA Water 537 (Modified) 142235
320-24118-4 CS-41 Total/NA Water 537 (Modified) 142235
320-24118-5 CS-12 Total/NA Water 537 (Modified) 142235
320-24118-6 CS+1 Total/NA Water 537 (Modified) 142235
MB 320-142235/1-A Method Blank Total/NA Water 537 (Modified) 142235
LCS 320-142235/2-A Lab Control Sample Total/NA Water 537 (Modified) 142235
320-24118-6 MS CS-1 Total/NA Water 537 (Modified) 142235
Analysis Batch: 142602
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
320-24118-6 MSD CS-1 Total/NA Water 537 (Modified) 142235

Page 19 of 626

TestAmerica Sacramento

12/19/2016



Client: Parsons Corporation
Project/Site: Camp Stanley

Lab Chronicle

TestAmerica Job ID: 320-24118-1

Client Sample ID: TB-1
Date Collected: 12/06/16 08:00
Date Received: 12/07/16 10:30

Lab Sample ID: 320-24118-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 16:39 SBC TAL SAC
Client Sample ID: FB-1 Lab Sample ID: 320-24118-2
Date Collected: 12/06/16 09:22 Matrix: Water
Date Received: 12/07/16 10:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 16:46 SBC TAL SAC
Client Sample ID: CS-10 Lab Sample ID: 320-24118-3
Date Collected: 12/06/16 10:40 Matrix: Water
Date Received: 12/07/16 10:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 16:54 SBC TAL SAC
Client Sample ID: CS-41 Lab Sample ID: 320-24118-4
Date Collected: 12/06/16 08:30 Matrix: Water
Date Received: 12/07/16 10:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 17:01 SBC TAL SAC
Client Sample ID: CS-12 Lab Sample ID: 320-24118-5
Date Collected: 12/06/16 10:00 Matrix: Water
Date Received: 12/07/16 10:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 17:09 SBC TAL SAC
Client Sample ID: CS-1 Lab Sample ID: 320-24118-6
Date Collected: 12/06/16 09:17 Matrix: Water
Date Received: 12/07/16 10:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Prep 3535 142235 12/14/16 18:18 VPM TAL SAC
Total/NA Analysis 537 (Modified) 1 142379 12/15/16 17:16 SBC TAL SAC
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Lab Chronicle

Client: Parsons Corporation TestAmerica Job ID: 320-24118-1
Project/Site: Camp Stanley

Laboratory References:
TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Certification Summary
Client: Parsons Corporation TestAmerica Job ID: 320-24118-1

Project/Site: Camp Stanley

Laboratory: TestAmerica Sacramento

All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2928-01 01-31-17
Alaska (UST) State Program 10 UST-055 12-18-17
Arizona State Program 9 AZ0708 08-11-17
Arkansas DEQ State Program 6 88-0691 06-17-17
California State Program 9 2897 01-31-18
Colorado State Program 8 CA00044 08-31-17
Connecticut State Program 1 PH-0691 06-30-17
Florida NELAP 4 E87570 06-30-17
Hawaii State Program 9 N/A 01-31-17
lllinois NELAP 5 200060 03-17-17
Kansas NELAP 7 E-10375 10-31-17
Louisiana NELAP 6 30612 06-30-17
Maine State Program 1 CA0004 04-18-18
Michigan State Program 5 9947 01-31-18
New Jersey NELAP 2 CA005 06-30-17
New York NELAP 2 11666 04-01-17
Oregon NELAP 10 4040 01-29-17
Pennsylvania NELAP 3 68-01272 03-31-17
Texas NELAP 6 T104704399 07-31-17
US Fish & Wildlife Federal LE148388-0 10-31-17
USDA Federal P330-11-00436 12-30-17
USEPA UCMR Federal 1 CA00044 11-06-18
Utah NELAP 8 CA00044 02-28-17
Virginia NELAP 3 460278 03-14-17
Washington State Program 10 C581 05-05-17
West Virginia (DW) State Program 3 9930C 12-31-16
Wyoming State Program 8 8TMS-L 01-29-17
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Client: Parsons Corporation
Project/Site: Camp Stanley

Method Summary

TestAmerica Job ID: 320-24118-1

Method Method Description

Protocol Laboratory

537 (Modified) Perfluorinated Hydrocarbons

Protocol References:
EPA = US Environmental Protection Agency

Laboratory References:

EPA

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Client: Parsons Corporation
Project/Site: Camp Stanley

Sample Summary

TestAmerica Job ID: 320-24118-1

Lab Sample ID Client Sample ID Matrix Collected Received

320-24118-1 TB-1 Water 12/06/16 08:00 12/07/16 10:30
320-24118-2 FB-1 Water 12/06/16 09:22 12/07/16 10:30
320-24118-3 CSs-10 Water 12/06/16 10:40 12/07/16 10:30
320-24118-4 CS-41 Water 12/06/16 08:30 12/07/16 10:30
320-24118-5 CS-12 Water 12/06/16 10:00 12/07/16 10:30
320-24118-6 CS1 Water 12/06/16 09:17 12/07/16 10:30
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

320-24118-1

Instrument ID: A8 N

Analysis Batch Number:

Lab Sample ID: IC 320-142379/4

Client

142379

Sample ID:

Date Analyzed: 12/15/16 12:29 Lab File ID: 15DEC2016B_004.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluoroheptanoic acid (PFHpA) 2.43 | Assign Peak chandrase | 12/15/16 13:48
nas
Perfluorohexanesulfonic acid 2.44 | Assign Peak chandrase | 12/15/16 13:48
(PFHxS) nas
Perfluorooctanesulfonic acid 3.15 | Assign Peak chandrase | 12/15/16 13:48
(PFOS) nas
Perfluorododecanoic acid (PFDoA) 4.14 | Incomplete Integration chandrase | 12/15/16 13:48
nas
Lab Sample ID: IC 320-142379/5 Client Sample ID:
Date Analyzed: 12/15/16 12:36 Lab File ID: 15DEC2016B_005.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorooctanesulfonic acid 3.15 | Assign Peak chandrase | 12/15/16 13:50
(PFOS) nas
Lab Sample ID: LCS 320-142235/2-A Client Sample ID:
Date Analyzed: 12/15/16 16:31 Lab File ID: 15DEC2016B 030.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorononanoic acid (PFNA) 3.31 | Incomplete Integration chandrase | 12/16/16 09:38
nas
Lab Sample ID: 320-24118-1 Client Sample ID: TB-1
Date Analyzed: 12/15/16 16:39 Lab File ID: 15DEC2016B _031.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanoic acid (PFHxA) 2.23 | Incomplete Integration chandrase | 12/16/16 09:39
nas
537 (Modified)
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Lab Name: TestAmerica Sacramento

LCMS MANUAL INTEGRATION SUMMARY

Job No.: 320-24118-1

SDG No.:

Instrument ID: A8 N Analysis Batch Number: 142379
Lab Sample ID: 320-24118-2 Client Sample ID: FB-1
Date Analyzed: 12/15/16 16:46 Lab File ID: 15DEC2016B _032.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.61 | Assign Peak chandrase | 12/16/16 09:39
(PFHXS) nas
Lab Sample ID: 320-24118-3 Client Sample ID: CS-10
Date Analyzed: 12/15/16 16:54 Lab File ID: 15DEC2016B _033.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorobutanesulfonic acid 1.97 | Incomplete Integration chandrase | 12/16/16 09:41
(PFBS) nas
Perfluoroheptanoic acid (PFHpA) 2.58 | Assign Peak chandrase | 12/16/16 09:41
nas
Lab Sample ID: 320-24118-4 Client Sample ID: CS-41
Date Analyzed: 12/15/16 17:01 Lab File ID: 15DEC2016B 034.d GC Column: Acquity ID: 2.1 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Perfluorohexanesulfonic acid 2.60 | Assign Peak chandrase | 12/16/16 09:42
(PFHxXS) nas
537 (Modified)
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY

Job No.: 320-24118-1

SUMMARY

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 uL |LCM2PFHxDA 00008 1000 uL|13C2-PFHxDA 1 ug/mL
144541

LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ul |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 uL|13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 uL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL |13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL |13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
.LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
.LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
.LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpPA 50 ug/mL
.LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
.LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
.LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
.LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
.LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
.LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
.LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
.LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO01ll6 (Purchased Reagent) 13C4 PFOA 50 ug/mL
.LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
.LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
LCPFC-L1_00022 05/15/17|12/15/16 | MeOH/H20, Lot 90285 5 mL | LCMPFCSU 00047 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_ 00071 25 ulL |Perfluorobutanoic acid (PFBA) 0.5 ng/mL
Perfluorobutanesulfonic acid 0.442 ng/mL

(PFBS)
Perfluorodecanoic acid (PFDA) 0.5 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24118-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorododecanoic acid 0.5 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.482 ng/mL
(PFDS)
Perfluoroheptanoic acid 0.5 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.476 ng/mL
Perfluorohexanoic acid (PFHxA) 0.5 ng/mL
Perfluorohexadecanoic acid 0.5 ng/mL
Perfluorohexanesulfonic acid 0.455 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.5 ng/mL
Perfluorooctanoic acid (PFOA) 0.5 ng/mL
Perfluorooctadecanoic acid 0.5 ng/mL
Perfluorooctanesulfonic acid 0.464 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ng/mL
(FOSA)
Perfluoropentanoic acid 0.5 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 0.5 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 0.5 ng/mL
(PFTriA)
Perfluoroundecanoic acid 0.5 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL|13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 ulL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAOS516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
-LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24118-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00071 05/15/17111/10/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00070 2000 ulL | Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.0964 ug/mL
(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnA)
. .LCPFCSP 00070 05/15/17|11/15/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 100 uL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPEFBS 00005 100 uL |Perfluorobutanesulfonic acid 0.442 ug/mL
B (PEBS)
LCPFDA 00005 100 uL | Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 ulL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDOA)
LCPFDS 00006 100 ul |Perfluorodecanesulfonic acid 0.482 ug/mL
B (PEDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
B (PFHpA)
LCPFHpS 00009 100 uL|Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ul |Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 uL |Perfluorohexadecanoic acid 0.5 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-24118-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCPFHxS-br 00002 100 ul |Perfluorohexanesulfonic acid 0.455 ug/mL
(PFHXS)
LCPFNA 00005 100 uL |Perfluorononanoic acid (PEFNA) 0.5 ug/mL
LCPFOA 00006 100 ulL | Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL |Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br 00002 100 ulL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA_ 00006 100 ulL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 ulL |Perfluoropentanoic acid 0.5 ug/mL
(PFPeAh)
LCPFTeDA 00004 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
(PFTeA)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 ulL |Perfluoroundecanoic acid 0.5 ug/mL
(PFUnNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAO1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br_ 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO115 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPed)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
LCPFC-L2_00023 05/15/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU_00047 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24118-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFCSP_00071 50 ulL|Perfluorobutanoic acid (PFBA) 1 ng/mL
Perfluorobutanesulfonic acid 0.884 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 1 ng/mL
Perfluorododecanoic acid 1 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 0.964 ng/mL
(PFDS)
Perfluoroheptanoic acid 1 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 0.952 ng/mL
Perfluorohexanoic acid (PFHxA) 1 ng/mL
Perfluorohexadecanoic acid 1 ng/mL
Perfluorohexanesulfonic acid 0.91 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 1 ng/mL
Perfluorooctanoic acid (PFOA) 1 ng/mL
Perfluorooctadecanoic acid 1 ng/mL
Perfluorooctanesulfonic acid 0.928 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 1 ng/mL
(FOSA)
Perfluoropentanoic acid 1 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 1 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 1 ng/mL
(PFTriA)
Perfluoroundecanoic acid 1 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 uL|13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 ulL|13C5 PEFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL |13C4 PFBA 1 ug/mL
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Lab Name: TestAmerica Sacramento

SDG No.:

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24118-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL|13C5 PEFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00071 05/15/17111/10/16 |Methanol, Lot 090285 10000 uL |LCPFCSP_00070 2000 ulL | Perfluorobutanoic acid (PFBA) 0.1 ug/mL
Perfluorobutanesulfonic acid 0.0884 ug/mL

(PFBS)
Perfluorodecanoic acid (PFDA) 0.1 ug/mL
Perfluorododecanoic acid 0.1 ug/mL

(PFDOA)
Perfluorodecanesulfonic acid 0.0964 ug/mL

(PFDS)
Perfluoroheptanoic acid 0.1 ug/mL

(PFHPA)
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL

(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL

(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL

(FOSA)
Perfluoropentanoic acid 0.1 ug/mL

(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL

(PFTeA)
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24118-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUnNA)
..LCPFCSP_00070 05/15/17|11/15/16 | Methanol, Lot 090285 10000 uL [LCPFBA 00005 100 ulL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPFBS_00005 100 ulL |Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 ul |Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 uL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDoA)
LCPFDS_00006 100 ulL |Perfluorodecanesulfonic acid 0.482 ug/mL
(PFDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
(PFHpPA)
LCPFHpS 00009 100 uL |Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ulL | Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 ul |Perfluorohexadecanoic acid 0.5 ug/mL
LCPFHxS-br 00002 100 uL |Perfluorohexanesulfonic acid 0.455 ug/mL
B (PFHXS)
LCPFNA 00005 100 ulL | Perfluorononanoic acid (PFNA) 0.5 ug/mL
LCPFOA 00006 100 uL |Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL | Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br 00002 100 uL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA 00006 100 ulL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
B (PFPel)
LCPFTeDA 00004 100 ulL |Perfluorotetradecanoic acid 0.5 ug/mL
(PFTeA)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 uL |Perfluoroundecanoic acid 0.5 ug/mL
B (PFUnA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAOl1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
.LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFENA) 50 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-24118-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA111l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO11l5 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFUnA)

LCPFC-L3_00020 05/15/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 250 uL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL

LCPFCSP_00071 250 ulL |Perfluorobutanoic acid (PFBA) 5 ng/mL
Perfluorobutanesulfonic acid 4.42 ng/mL
(PFBS)

Perfluorodecanoic acid (PFDA) 5 ng/mL
Perfluorododecanoic acid 5 ng/mL
(PFDOA)

Perfluorodecanesulfonic acid 4.82 ng/mL
(PFDS)

Perfluoroheptanoic acid 5 ng/mL
(PFHpA)

Perfluoroheptanesulfonic Acid 4.76 ng/mL
Perfluorohexanoic acid (PFHxA) 5 ng/mL
Perfluorohexadecanoic acid 5 ng/mL
Perfluorohexanesulfonic acid 4.55 ng/mL
(PFHxS)

Perfluorononanoic acid (PFNA) 5 ng/mL
Perfluorooctanoic acid (PFOA) 5 ng/mL
Perfluorooctadecanoic acid 5 ng/mL
Perfluorooctanesulfonic acid 4.64 ng/mL
(PFOS)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24118-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorooctane Sulfonamide 5 ng/mL
(FOSA)

Perfluoropentanoic acid 5 ng/mL

(PFPeAh)
Perfluorotetradecanoic acid 5 ng/mL

(PFTeA)
Perfluorotridecanoic Acid 5 ng/mL

(PFTriA)
Perfluoroundecanoic acid 5 ng/mL

(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |[Methanol, Lot Baker 50000 ul | LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL

144541

LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL |13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 ulL |13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 ulL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 ulL |1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUJA 00009 1000 ulL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20 | Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMBFOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoOA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAQ0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCsSP_00071 05/15/17|11/10/16 |Methanol, Lot 090285 10000 uL | LCPFCSP 00070 2000 uL|Perfluorobutanoic acid (PFBA) 0.1 ug/mL
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

Job No.: 320-24118-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluoroheptanesulfonic Acid 0.0952 ug/mL
Perfluorohexanoic acid (PFHxA) 0.1 ug/mL
Perfluorohexadecanoic acid 0.1 ug/mL
Perfluorohexanesulfonic acid 0.091 ug/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 0.1 ug/mL
Perfluorooctanoic acid (PFOA) 0.1 ug/mL
Perfluorooctadecanoic acid 0.1 ug/mL
Perfluorooctanesulfonic acid 0.0928 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.1 ug/mL
(FOSA)
Perfluoropentanoic acid 0.1 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.1 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.1 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.1 ug/mL
(PFUNA)
. .LCPFCSP_00070 05/15/17|11/15/16 | Methanol, Lot 090285 10000 uL |LCPFBA 00005 100 ulL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
LCPFBS_00005 100 ulL |Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
LCPFDA 00005 100 uL |Perfluorodecanoic acid (PFDA) 0.5 ug/mL
LCPFDoA 00005 100 uL |Perfluorododecanoic acid 0.5 ug/mL
B (PFDOA)
LCPEFDS 00006 100 uL |Perfluorodecanesulfonic acid 0.482 ug/mL
B (PFDS)
LCPFHpA 00005 100 uL |Perfluoroheptanoic acid 0.5 ug/mL
(PFHpA)
LCPFHpS 00009 100 uL |Perfluoroheptanesulfonic Acid 0.476 ug/mL
LCPFHxA 00004 100 ulL |Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
LCPFHxDA 00006 100 ulL |Perfluorohexadecanoic acid 0.5 ug/mL
LCPFHxS-br 00002 100 ulL |Perfluorohexanesulfonic acid 0.455 ug/mL
B (PFHxS)
LCPFNA 00005 100 ulL | Perfluorononanoic acid (PFNA) 0.5 ug/mL
LCPFOA 00006 100 ul |Perfluorooctanoic acid (PFOA) 0.5 ug/mL
LCPFODA 00005 100 uL |Perfluorooctadecanoic acid 0.5 ug/mL
LCPFOS-br_ 00002 100 ulL |Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
LCPFOSA 00006 100 uL |Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
LCPFPeA 00005 100 uL |Perfluoropentanoic acid 0.5 ug/mL
B (PFPeA)
LCPFTeDA 00004 100 uL |Perfluorotetradecanoic acid 0.5 ug/mL
B (PFTeR)
LCPFTrDA 00004 100 ulL |Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
LCPFUdJA 00005 100 ulL |Perfluoroundecanoic acid 0.5 ug/mL
(PFUnA)
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Lab Name: TestAmerica Sacramento

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 320-24118-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDAO615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoAO0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00005 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00004 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFH=xA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00005 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00005 01/30/20 Wellington Laboratories, Lot PFODAO115 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00006 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00004 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00004 12/10/18 Wellington Laboratories, Lot PFTrDA1213 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)

LCPFC—L4_00024 06/14/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PEDA 50 ng/mL
13C2 PFDoOA 50 ng/mL
13C2 PFH=xA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL

LCPFCSP_00074 100 uL |Perfluorobutanoic acid (PFBA) 20 ng/mL
Perfluorobutanesulfonic acid 17.68 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 20 ng/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Sacramento Job No.: 320-24118-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Perfluorododecanoic acid 20 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 19.28 ng/mL
(PFDS)
Perfluoroheptanoic acid 20 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 19.04 ng/mL
Perfluorohexanoic acid (PFHxA) 20 ng/mL
Perfluorohexadecanoic acid 20 ng/mL
Perfluorohexanesulfonic acid 18.2 ng/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 20 ng/mL
Perfluorooctanoic acid (PFOA) 20 ng/mL
Perfluorooctadecanoic acid 20 ng/mL
Perfluorooctanesulfonic acid 18.56 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 20 ng/mL
(FOSA)
Perfluoropentanoic acid 20 ng/mL
(PFPeAh)
Perfluorotetradecanoic acid 20 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 20 ng/mL
(PFTriA)
Perfluoroundecanoic acid 20 ng/mL
(PFUnNA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL |13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 ulL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMB8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
.LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
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Lab Name: TestAmerica Sacramento Job No.: 320-24118-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFBA 00005 200 ul|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEDS 00006 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpS 00009 200 ulL |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00006 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 uL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorococtane Sulfonamide 1 ug/mL
B (FOSA)
LCPFPeA 00005 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPeA)
LCPFTeDA 00005 200 ulL | Perfluorotetradecanoic acid 1 ug/mL
B (PETeA)
LCPFTrDA 00005 200 ul |Perfluorotridecanoic Acid 1 ug/mL
B (PFTria)
LCPFUJA 00005 200 ul |Perfluoroundecanoic acid 1 ug/mL
B (PFUNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44,2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDAO615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
.LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
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.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHXS)

. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL

. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA1l1l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL

. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODA0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL

.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA_ 00008 09/02/17 Wellington Laboratories, Lot FOSA0815T (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDAl1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJAO0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
B (PFURA)

LCPFC—L5_00022 06/14/17|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL

LCPFCSP_00074 250 ulL | Perfluorobutanoic acid (PFBA) 50 ng/mL
Perfluorobutanesulfonic acid 44.2 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
(PFDoA)
Perfluorodecanesulfonic acid 48.2 ng/mL
(PFDS)
Perfluoroheptanoic acid 50 ng/mL
(PFHpA)
Perfluoroheptanesulfonic Acid 47.6 ng/mL
Perfluorohexanoic acid (PFHxA) 50 ng/mL
Perfluorohexadecanoic acid 50 ng/mL
Perfluorohexanesulfonic acid 45.5 ng/mL
(PFHxS)
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluorooctadecanoic acid 50 ng/mL
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Perfluorooctanesulfonic acid 46.4 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 50 ng/mL
(FOSA)
Perfluoropentanoic acid 50 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 50 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 50 ng/mL
(PFTriA)
Perfluoroundecanoic acid 50 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |[Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 ul |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 uL|13C4-PFHpA 1 ug/mL
LCM5PFPEA 00008 1000 uL |13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL|13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 uL |13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL |13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPENA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL |13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL |13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20| Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDAO815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNAO414 (Purchased Reagent) 13C5 PFENA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP 00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 ulL | LCPFBA 00005 200 uL |Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ulL |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 uL | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ul |Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPFDS_00006 200 uL |Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
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LCPFHpA 00006 200 ulL |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 uL |Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxXS)
LCPFNA 00006 200 ulL |Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 uL | Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 ulL |Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00005 200 ul |Perfluoropentanoic acid 1 ug/mL
(PFPeA)
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA 00005 200 ul |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
LCPFUdA 00005 200 uL |Perfluoroundecanoic acid 1 ug/mL
(PFUnNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
..LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA011l5 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDOA)
.LCPFDS 00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOll6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpPA)
. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDA0516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL
. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOAl1ll5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODAO416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA(0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0l11l5 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDAO216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
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. .LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUNA)

LCPFC-L6_00020 12/28/16|12/15/16 | MeOH/H20, Lot 090285 5 mL | LCMPFCSU 00047 250 ulL |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PFNA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL

LCPFCSP_ 00074 1000 uL | Perfluorobutanoic acid (PFBA) 200 ng/mL
Perfluorobutanesulfonic acid 176.8 ng/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 200 ng/mL
Perfluorododecanoic acid 200 ng/mL
(PFDOA)
Perfluorodecanesulfonic acid 192.8 ng/mL
(PFDS)
Perfluoroheptanoic acid 200 ng/mL
(PFHpPA)
Perfluoroheptanesulfonic Acid 190.4 ng/mL
Perfluorohexanoic acid (PFHxA) 200 ng/mL
Perfluorohexadecanoic acid 200 ng/mL
Perfluorohexanesulfonic acid 182 ng/mL
(PFHxS)
Perfluorononanoic acid (PFEFNA) 200 ng/mL
Perfluorooctanoic acid (PFOA) 200 ng/mL
Perfluorooctadecanoic acid 200 ng/mL
Perfluorooctanesulfonic acid 185.6 ng/mL
(PFOS)
Perfluorooctane Sulfonamide 200 ng/mL
(FOSA)
Perfluoropentanoic acid 200 ng/mL
(PFPeA)
Perfluorotetradecanoic acid 200 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 200 ng/mL
(PFTriA)
Perfluoroundecanoic acid 200 ng/mL
(PFUnA)
.LCMPFCSU_00047 06/14/17|12/14/16 |Methanol, Lot Baker 50000 ulL | LCM2PFHxDA 00008 1000 ulL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
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LCM4PFHPA 00007 1000 ul |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL|13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 uL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 uL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 uL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL |1802 PFHxS 0.946 ug/mL
LCMPFNA 00008 1000 uL |13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 uL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 ulL|13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21| Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21| Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCM8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBA0516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
. .LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFCSP_00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL |LCPFBA 00005 200 ulL|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS 00005 200 ul |Perfluorobutanesulfonic acid 0.884 ug/mL
B (PFBS)
LCPFDA 00005 200 ul | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ulL | Perfluorododecanoic acid 1 ug/mL
B (PFDOA)
LCPEDS 00006 200 ulL |Perfluorodecanesulfonic acid 0.964 ug/mL
B (PEDS)
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
B (PFHpA)
LCPFHpS 00009 200 ul |Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL |Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 ulL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexanesulfonic acid 0.91 ug/mL
B (PFHxS)
LCPFNA 00006 200 uL | Perfluorononanoic acid (PFNA) 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 uL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
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LCPFPeA 00005 200 uL |Perfluoropentanoic acid 1 ug/mL
(PFPeA)
LCPFTeDA 00005 200 ulL |Perfluorotetradecanoic acid 1 ug/mL
(PFTeA)
LCPFTrDA 00005 200 uL |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
LCPFUdJA 00005 200 uL |Perfluoroundecanoic acid 1 ug/mL
(PFUnNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBAO0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS 00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutanesulfonic acid 44 .2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAO1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)

. .LCPFHpS 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptanesulfonic Acid 47.6 ug/mL

. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL

. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL

.LCPFHxS-br_ 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)

. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFNA) 50 ug/mL

. .LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL

. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODA0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL

.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)

.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)

.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA(0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPed)

.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)

.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)

.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)

LCPFC2-L1_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL

LCPFC25SP_00014 25 uL | Sodium 0.474 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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Sodium 0.479 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.5 ng/mL
namide
N-ethyl perfluorooctane 0.5 ng/mL
sulfonamidoacetic acid
MeFOSA 0.5 ng/mL
N-methyl perfluorooctane 0.5 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU 00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ulL | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL | d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA011l3 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAAO0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_00014 01/20/17|07/20/16 | Methanol, Lot 104453 5000 uL |LCPFC2SP 00013 500 uL | Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ul|Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 uL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
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.LC6:2FTS_00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAAQ0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2-L2_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00014 50 ul|Sodium 0.948 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.958 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 1 ng/mL
namide
N-ethyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
MeFOSA 1 ng/mL
N-methyl perfluorooctane 1 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_ 00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 ul |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ulL | d3-NMeFOSAA 1 ug/mL
LCdA5-NEtFOSAA 00001 200 ulL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCAd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dANEtFOSA(0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_00014 01/20/17|07/20/16 | Methanol, Lot 104453 5000 uL |LCPFC2SP_00013 500 ulL | Sodium 0.0948 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
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Sodium 0.0958 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP_ 00013 01/20/17|07/20/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ul|Sodium 0.958 ug/mL
B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ul |N-ethylperfluoro-l-octanesulfo 1 ug/mL
B namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
.LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H,1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA(0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSAQ0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
LCPFCZ—L3_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU 00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC25SP_00014 250 ul|Sodium 4.74 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 4.79 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 5 ng/mL
namide
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N-ethyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
MeFOSA 5 ng/mL
N-methyl perfluorooctane 5 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 | Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 ul |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ul | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA011l3 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2sSP_00014 01/20/17|07/20/16 |Methanol, Lot 104453 5000 uL |LCPFC2SP 00013 500 ulL | Sodium 0.0948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 0.0958 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 0.1 ug/mL
namide
N-ethyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
MeFOSA 0.1 ug/mL
N-methyl perfluorooctane 0.1 ug/mL
sulfonamidoacetic acid
..LCPFC2SP 00013 01/20/17|07/20/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ulL|Sodium 0.948 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ulL | Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |[N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
...LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
...LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
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.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2-L4_00003 02/26/17|09/22/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU_ 00008 250 ulL |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00017 200 ulL | Sodium 18.96 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 19.16 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 20 ng/mL
namide
N-ethyl perfluorooctane 20 ng/mL
sulfonamidoacetic acid
MeFOSA 20 ng/mL
N-methyl perfluorooctane 20 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU 00008 02/26/17|08/26/16 |Methanol, Lot 104453 10000 ulL | LCA-NEtFOSA-M 00002 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00002 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00002 200 uL | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00002 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00002 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00002 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00002 03/10/19 WELLINGTON, Lot dANEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00002 06/10/21 WELLINGTON, Lot dNMeFOSA0616M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00002 01/20/21 WELLINGTON, Lot d3NMeFOSAA011l6 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00002 12/07/20 WELLINGTON, Lot dSNEtFOSAA111l5 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00002 01/08/21 WELLINGTON, Lot M262FTS0116 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00002 01/08/21 WELLINGTON, Lot M282FTS0116 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP_ 00017 03/02/17|09/02/16 | Methanol, Lot 104453 10000 uL |LC6:2FTS 00002 100 uL | Sodium 0.474 ug/mL
- - 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00002 100 ulL |Sodium 0.479 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00003 100 uL |N-ethylperfluoro-l-octanesulfo 0.5 ug/mL
B namide
LCN-EtFOSAA 00002 100 uL |N-ethyl perfluorooctane 0.5 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSA-M 00002 100 uL |MeFOSA 0.5 ug/mL
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LCN-MeFOSAA 00003 100 uL |N-methyl perfluorooctane 0.5 ug/mL
B sulfonamidoacetic acid
.LC6:2FTS 00002 06/25/21 WELLINGTON, Lot 62FTS0616 (Purchased Reagent) Sodium 47.4 ug/mL
- 1H,1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00002 10/23/20 WELLINGTON, Lot 82FTS1015 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00003 05/24/21 WELLINGTON, Lot NEtFOSA0516M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00002 01/20/21 WELLINGTON, Lot NEtFOSAAQOlle6 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00002 05/24/21 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00003 01/20/21 WELLINGTON, Lot NMeFOSAAQ011l6 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFC2—L5_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC2SU 00005 250 ul |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00013 250 ulL|Sodium 47.4 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 47.9 ng/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 50 ng/mL
namide
N-ethyl perfluorooctane 50 ng/mL
sulfonamidoacetic acid
MeFOSA 50 ng/mL
N-methyl perfluorooctane 50 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 |Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 ul |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 uL | d3-NMeFOSAA 1 ug/mL
LCA5-NEtFOSAA 00001 200 ulL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCA-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA(0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA(0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCd5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAAO0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL|LC6:2FTS 00001 200 ul|Sodium 0.948 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
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LC8:2FTS 00001 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
sulfonamidoacetic acid
.LC6:2FTS 00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAA(011l3 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
sulfonamidoacetic acid
LCPFC2-L6_00002 01/08/17|07/20/16 | MeOH/H20, Lot 104453 5 mL | LCMPFC25U_00005 250 uL |d-N-EtFOSA-M 50 ng/mL
d-N-MeFOSA-M 50 ng/mL
d3-NMeFOSAA 50 ng/mL
d5-NEtFOSAA 50 ng/mL
M2-6:2FTS 47.5 ng/mL
M2-8:2FTS 47.9 ng/mL
LCPFC2SP 00013 1000 uL|Sodium 189.6 ng/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
Sodium 191.6 ng/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (8:2)
N-ethylperfluoro-l-octanesulfo 200 ng/mL
namide
N-ethyl perfluorooctane 200 ng/mL
sulfonamidoacetic acid
MeFOSA 200 ng/mL
N-methyl perfluorooctane 200 ng/mL
sulfonamidoacetic acid
.LCMPFC2SU_00005 01/08/17|07/08/16 | Methanol, Lot 104453 10000 uL | LCA-NEtFOSA-M 00001 200 uL |d-N-EtFOSA-M 1 ug/mL
LCd-NMeFOSA-M 00001 200 uL |d-N-MeFOSA-M 1 ug/mL
LCd3-NMeFOSAA 00001 200 ul | d3-NMeFOSAA 1 ug/mL
LCd5-NEtFOSAA 00001 200 uL |d5-NEtFOSAA 1 ug/mL
LCM2-6:FTS 00001 200 uL |M2-6:2FTS 0.95 ug/mL
LCM2-8:2FTS 00001 200 uL |M2-8:2FTS 0.958 ug/mL
. .LCd-NEtFOSA-M 00001 03/10/19 WELLINGTON, Lot dNEtFOSA0314M (Purchased Reagent) d-N-EtFOSA-M 50 ug/mL
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. .LCd-NMeFOSA-M 00001 01/28/19 WELLINGTON, Lot dNMeFOSA0114M (Purchased Reagent) d-N-MeFOSA-M 50 ug/mL
. .LCd3-NMeFOSAA 00001 01/31/18 WELLINGTON, Lot d3NMeFOSAA0113 (Purchased Reagent) d3-NMeFOSAA 50 ug/mL
. .LCA5-NEtFOSAA 00001 05/08/20 WELLINGTON, Lot d5NEtFOSAA0515 (Purchased Reagent) d5-NEtFOSAA 50 ug/mL
..LCM2-6:FTS 00001 07/15/17 WELLINGTON, Lot M262FTS0714 (Purchased Reagent) M2-6:2FTS 47.5 ug/mL
..LCM2-8:2FTS 00001 04/13/17 WELLINGTON, Lot M282FTS0414 (Purchased Reagent) M2-8:2FTS 47.9 ug/mL
.LCPFC2SP 00013 01/20/17|07/20/16 |Methanol, Lot 104453 10000 uL |LC6:2FTS 00001 200 ul|Sodium 0.948 ug/mL
B B 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (6:2)
LC8:2FTS 00001 200 ulL |Sodium 0.958 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
LCN-EtFOSA-M 00002 200 ulL |N-ethylperfluoro-l-octanesulfo 1 ug/mL
namide
LCN-EtFOSAA 00001 200 ulL |N-ethyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
LCN-MeFOSA-M 00001 200 uL |MeFOSA 1 ug/mL
LCN-MeFOSAA 00001 200 ulL |N-methyl perfluorooctane 1 ug/mL
B sulfonamidoacetic acid
.LC6:2FTS_00001 10/03/17 WELLINGTON, Lot 62FTS1014 (Purchased Reagent) Sodium 47.4 ug/mL
1H,1H,2H,2H-perfluorooctane
sulfonate (6:2)
.LC8:2FTS 00001 10/03/17 WELLINGTON, Lot 82FTS1014 (Purchased Reagent) Sodium 47.9 ug/mL
- 1H, 1H, 2H, 2H-perfluorooctane
sulfonate (8:2)
.LCN-EtFOSA-M 00002 07/14/19 WELLINGTON, Lot NEtFOSA0714M (Purchased Reagent) N-ethylperfluoro-l-octanesulfo 50 ug/mL
namide
.LCN-EtFOSAA 00001 01/29/18 WELLINGTON, Lot NEtFOSAAQ0113 (Purchased Reagent) N-ethyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
. .LCN-MeFOSA-M 00001 07/15/19 WELLINGTON, Lot NMeFOSA(0714M (Purchased Reagent) MeFOSA 50 ug/mL
.LCN-MeFOSAA 00001 12/09/19 WELLINGTON, Lot NMeFOSAAl214 (Purchased Reagent) N-methyl perfluorooctane 50 ug/mL
B sulfonamidoacetic acid
LCPFCIC_00020 03/01/17]12/01/16 |[MeOH/H20, Lot 09285 5 mL | LCMPFCSU_00046 250 ul |13C2-PFHxDA 50 ng/mL
13C2-PFTeDA 50 ng/mL
13C4-PFHpA 50 ng/mL
13C5 PEFPeA 50 ng/mL
13C8 FOSA 50 ng/mL
13C4 PFBA 50 ng/mL
13C2 PFDA 50 ng/mL
13C2 PFDoA 50 ng/mL
13C2 PFHxA 50 ng/mL
1802 PFHxS 47.3 ng/mL
13C5 PENA 50 ng/mL
13C4 PFOA 50 ng/mL
13C4 PFOS 47.8 ng/mL
13C2 PFUnA 50 ng/mL
LCPFACMXB 00007 125 ulL | Perfluorobutanesulfonic acid 44 .25 ng/mL
B (PFBS)
Perfluorobutanoic acid (PFBA) 50 ng/mL
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Reagent
Exp Prep Dilutant Final Volume
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Perfluorodecanesulfonic acid 48.25 ng/mL
(PFDS)
Perfluorodecanoic acid (PFDA) 50 ng/mL
Perfluorododecanoic acid 50 ng/mL
(PFDoA)
Perfluoroheptanoic acid 50 ng/mL
(PFHPA)
Perfluorohexanesulfonic acid 47.25 ng/mL
(PFHXS)
Perfluorohexanoic acid (PFHxA) 50 ng/mL
Perfluorononanoic acid (PFNA) 50 ng/mL
Perfluorooctanesulfonic acid 47.75 ng/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 50 ng/mL
Perfluoropentanoic acid 50 ng/mL
(PFPed)
Perfluorotetradecanoic acid 50 ng/mL
(PFTeA)
Perfluorotridecanoic Acid 50 ng/mL
(PFTriA)
Perfluoroundecanoic acid 50 ng/mL
(PFUnA)
LCPFC3IM 00005 250 uL |Perfluorooctane Sulfonamide 50 ng/mL
(FOSA)
.LCMPFCSU 00046 03/01/17|11/03/16 |Methanol, Lot Baker 50000 ulL|LCM2PFHxDA 00008 1000 uL |13C2-PFHxDA 1 ug/mL
144541
LCM2PFTeDA 00007 1000 uL |13C2-PFTeDA 1 ug/mL
LCM4PFHPA 00007 1000 ulL |13C4-PFHpA 1 ug/mL
LCMSPFPEA 00008 1000 uL |13C5 PFPeA 1 ug/mL
LCM8FOSA 00011 1000 ulL |13C8 FOSA 1 ug/mL
LCMPFBA 00008 1000 ulL|13C4 PFBA 1 ug/mL
LCMPFDA 00011 1000 ulL|13C2 PFDA 1 ug/mL
LCMPFDoA 00008 1000 uL|13C2 PFDoA 1 ug/mL
LCMPFHxA 00012 1000 ulL|13C2 PFHxA 1 ug/mL
LCMPFHxS 00008 1000 uL|1802 PFHxS 0.946 ug/mL
LCMPEFNA 00008 1000 uL|13C5 PFNA 1 ug/mL
LCMPFOA 00012 1000 ulL|13C4 PFOA 1 ug/mL
LCMPFOS 00017 1000 uL[13C4 PFOS 0.956 ug/mL
LCMPFUdA 00009 1000 uL|13C2 PFUnA 1 ug/mL
. .LCM2PFHxDA 00008 01/07/21 | Wellington Laboratories, Lot M2PFHxDA1112 (Purchased Reagent) 13C2-PFHxDA 50 ug/mL
. .LCM2PFTeDA 00007 12/07/20 | Wellington Laboratories, Lot M2PFTeDA1115 (Purchased Reagent) 13C2-PFTeDA 50 ug/mL
. .LCM4PFHPA 00007 05/27/21 | Wellington Laboratories, Lot M4PFHpA0516 (Purchased Reagent) 13C4-PFHpA 50 ug/mL
. .LCM5PFPEA 00008 05/22/20| Wellington Laboratories, Lot M5PFPeA0515 (Purchased Reagent) 13C5 PFPeA 50 ug/mL
. .LCMB8FOSA 00011 12/22/17| Wellington Laboratories, Lot M8FOSA1215I (Purchased Reagent) 13C8 FOSA 50 ug/mL
. .LCMPFBA 00008 05/24/21 Wellington Laboratories, Lot MPFBAO516 (Purchased Reagent) 13C4 PFBA 50 ug/mL
. .LCMPFDA 00011 08/19/20 Wellington Laboratories, Lot MPFDA0815 (Purchased Reagent) 13C2 PFDA 50 ug/mL
. .LCMPFDoA 00008 04/08/21 Wellington Laboratories, Lot MPFDoA0416 (Purchased Reagent) 13C2 PFDoA 50 ug/mL
. .LCMPFHxA 00012 04/08/21 Wellington Laboratories, Lot MPFHxA0416 (Purchased Reagent) 13C2 PFHxA 50 ug/mL
-LCMPFHxS 00008 10/23/20 Wellington Laboratories, Lot MPFHxS1015 (Purchased Reagent) 1802 PFHxS 47.3 ug/mL
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. .LCMPFNA 00008 04/13/19 Wellington Laboratories, Lot MPFNA0414 (Purchased Reagent) 13C5 PFNA 50 ug/mL
. .LCMPFOA 00012 01/22/21 Wellington Laboratories, Lot MPFOAO0116 (Purchased Reagent) 13C4 PFOA 50 ug/mL
. .LCMPFOS 00017 08/03/21 Wellington Laboratories, Lot MPFOS0816 (Purchased Reagent) 13C4 PFOS 47.8 ug/mL
. .LCMPFUdA 00009 02/12/21 Wellington Laboratories, Lot MPFUJdA0216 (Purchased Reagent) 13C2 PFUnA 50 ug/mL
.LCPFACMXB 00007 11/06/20 | Wellington Laboratories, Lot PFACMXB1115 (Purchased Reagent) Perfluorobutanesulfonic acid 1.77 ug/mL
(PFBS)
Perfluorobutanoic acid (PFBA) 2 ug/mL
Perfluorodecanesulfonic acid 1.93 ug/mL
(PFDS)
Perfluorodecanoic acid (PFDA) 2 ug/mL
Perfluorododecanoic acid 2 ug/mL
(PFDOA)
Perfluoroheptanoic acid 2 ug/mL
(PFHPA)
Perfluorohexanesulfonic acid 1.89 ug/mL
(PFHxXS)
Perfluorohexanoic acid (PFHxA) 2 ug/mL
Perfluorononanoic acid (PFNA) 2 ug/mL
Perfluorooctanesulfonic acid 1.91 ug/mL
(PFOS)
Perfluorooctanoic acid (PFOA) 2 ug/mL
Perfluoropentanoic acid 2 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 2 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 2 ug/mL
(PFTriA)
Perfluoroundecanoic acid 2 ug/mL
(PFUnNA)
.LCPFC3IM 00005 06/01/17]12/01/16 |Methanol, Lot 090285 5 mL | LCPFOSA 00008 0.1 mL|Perfluorooctane Sulfonamide 1000 ng/mL
(FOSA)
. .LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
B (FOSA)
LCPFCSP_00075 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL|LCPFCSP_00074 5000 ulL |Perfluorobutanoic acid (PFBA) 0.5 ug/mL
Perfluorobutane Sulfonate 0.442 ug/mL
Perfluorobutanesulfonic acid 0.442 ug/mL
(PFBS)
Perfluorodecanoic acid (PFDA) 0.5 ug/mL
Perfluorododecanoic acid 0.5 ug/mL
(PFDOA)
Perfluorodecane Sulfonate 0.482 ug/mL
Perfluorodecanesulfonic acid 0.482 ug/mL
(PFDS)
Perfluoroheptanoic acid 0.5 ug/mL
(PFHpPA)
Perfluoroheptane Sulfonate 0.476 ug/mL
Perfluoroheptanesulfonic Acid 0.476 ug/mL
Perfluorohexanoic acid (PFHxA) 0.5 ug/mL
Perfluorohexadecanoic acid 0.5 ug/mL
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Perfluorohexane Sulfonate 0.455 ug/mL
Perfluorohexanesulfonic acid 0.455 ug/mL
(PFHXS)
Perfluorononanoic acid (PFNA) 0.5 ug/mL
Perfluorooctanoic acid (PFOA) 0.5 ug/mL
Perfluorooctadecanoic acid 0.5 ug/mL
Perfluorooctanesulfonic acid 0.464 ug/mL
(PFOS)
Perfluorooctane Sulfonamide 0.5 ug/mL
(FOSA)
Perfluoropentanoic acid 0.5 ug/mL
(PFPeA)
Perfluorotetradecanoic acid 0.5 ug/mL
(PFTeA)
Perfluorotridecanoic Acid 0.5 ug/mL
(PFTriA)
Perfluoroundecanoic acid 0.5 ug/mL
(PFUNA)
.LCPFCSP 00074 06/14/17|12/14/16 |Methanol, Lot 090285 10000 uL | LCPFBA 00005 200 ul|Perfluorobutanoic acid (PFBA) 1 ug/mL
LCPFBS_00005 200 ulL | Perfluorobutane Sulfonate 0.884 ug/mL
Perfluorobutanesulfonic acid 0.884 ug/mL
(PFBS)
LCPFDA 00005 200 uL | Perfluorodecanoic acid (PFDA) 1 ug/mL
LCPFDoA 00005 200 ulL | Perfluorododecanoic acid 1 ug/mL
(PFDoA)
LCPFDS_00006 200 uL |Perfluorodecane Sulfonate 0.964 ug/mL
Perfluorodecanesulfonic acid 0.964 ug/mL
(PFDS)
LCPFHpA 00006 200 ul |Perfluoroheptanoic acid 1 ug/mL
(PFHpA)
LCPFHpS_ 00009 200 ul |Perfluoroheptane Sulfonate 0.952 ug/mL
Perfluoroheptanesulfonic Acid 0.952 ug/mL
LCPFHxA 00005 200 ulL | Perfluorohexanoic acid (PFHxA) 1 ug/mL
LCPFHxDA 00006 200 uL | Perfluorohexadecanoic acid 1 ug/mL
LCPFHxS-br 00002 200 ulL | Perfluorohexane Sulfonate 0.91 ug/mL
Perfluorohexanesulfonic acid 0.91 ug/mL
(PFHxS)
LCPFNA 00006 200 ul | Perfluorononanoic acid (PFEFNA) 1 ug/mL
LCPFOA 00006 200 ulL |Perfluorooctanoic acid (PFOA) 1 ug/mL
LCPFODA 00006 200 ulL | Perfluorooctadecanoic acid 1 ug/mL
LCPFOS-br_ 00002 200 uL |Perfluorooctanesulfonic acid 0.928 ug/mL
(PFOS)
LCPFOSA 00008 200 uL |Perfluorooctane Sulfonamide 1 ug/mL
(FOSA)
LCPFPeA 00005 200 ulL |Perfluoropentanoic acid 1 ug/mL
B (PFPeA)
LCPFTeDA 00005 200 ul |Perfluorotetradecanoic acid 1 ug/mL
B (PFTeR)
LCPFTrDA 00005 200 uL |Perfluorotridecanoic Acid 1 ug/mL
(PFTriA)
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LCPFUdJA 00005 200 ulL |Perfluoroundecanoic acid 1 ug/mL
(PFUNA)
. .LCPFBA 00005 05/27/21 Wellington Laboratories, Lot PFBA0516 (Purchased Reagent) Perfluorobutanoic acid (PFBA) 50 ug/mL
.LCPFBS_00005 03/15/21 Wellington Laboratories, Lot LPFBS0316 (Purchased Reagent) Perfluorobutane Sulfonate 44 .2 ug/mL
Perfluorobutanesulfonic acid 44.2 ug/mL
(PFBS)
. .LCPFDA 00005 07/02/20 Wellington Laboratories, Lot PFDA0615 (Purchased Reagent) Perfluorodecanoic acid (PFDA) 50 ug/mL
.LCPFDoA 00005 01/30/20 Wellington Laboratories, Lot PFDoA0115 (Purchased Reagent) Perfluorododecanoic acid 50 ug/mL
(PFDoA)
.LCPFDS_00006 05/24/21 Wellington Laboratories, Lot LPFDS0516 (Purchased Reagent) Perfluorodecane Sulfonate 48.2 ug/mL
Perfluorodecanesulfonic acid 48.2 ug/mL
(PFDS)
.LCPFHpA 00006 01/22/21 Wellington Laboratories, Lot PFHpAOl1l6 (Purchased Reagent) Perfluoroheptanoic acid 50 ug/mL
(PFHpA)
.LCPFHpS_ 00009 11/06/20 Wellington Laboratories, Lot LPFHpS1115 (Purchased Reagent) Perfluoroheptane Sulfonate 47.6 ug/mL
Perfluoroheptanesulfonic Acid 47.6 ug/mL
. .LCPFHxA 00005 12/22/20 Wellington Laboratories, Lot PFHxA1215 (Purchased Reagent) Perfluorohexanoic acid (PFHxA) 50 ug/mL
. .LCPFHxDA 00006 05/25/21 Wellington Laboratories, Lot PFHxDAO516 (Purchased Reagent) Perfluorohexadecanoic acid 50 ug/mL
.LCPFHxS-br_ 00002 07/03/20 | Wellington Laboratories, Lot brPFHxSK0615 (Purchased Reagent) Perfluorohexane Sulfonate 45.5 ug/mL
Perfluorohexanesulfonic acid 45.5 ug/mL
(PFHxS)
. .LCPFNA 00006 10/23/20 Wellington Laboratories, Lot PFNA1015 (Purchased Reagent) Perfluorononanoic acid (PFEFNA) 50 ug/mL
..LCPFOA 00006 11/06/20 Wellington Laboratories, Lot PFOA11l1l5 (Purchased Reagent) Perfluorooctanoic acid (PFOA) 50 ug/mL
. .LCPFODA 00006 04/29/21 Wellington Laboratories, Lot PFODAO0416 (Purchased Reagent) Perfluorooctadecanoic acid 50 ug/mL
.LCPFOS-br 00002 10/14/20| Wellington Laboratories, Lot brPFOSK1015 (Purchased Reagent) Perfluorooctanesulfonic acid 46.4 ug/mL
(PFOS)
.LCPFOSA 00008 09/02/17 Wellington Laboratories, Lot FOSA0815I (Purchased Reagent) Perfluorooctane Sulfonamide 50 ug/mL
(FOSA)
.LCPFPeA 00005 01/30/20 Wellington Laboratories, Lot PFPeA0115 (Purchased Reagent) Perfluoropentanoic acid 50 ug/mL
(PFPeA)
.LCPFTeDA 00005 12/09/20 Wellington Laboratories, Lot PFTeDA1215 (Purchased Reagent) Perfluorotetradecanoic acid 50 ug/mL
(PFTeA)
.LCPFTrDA 00005 02/12/21 Wellington Laboratories, Lot PFTrDA0216 (Purchased Reagent) Perfluorotridecanoic Acid 50 ug/mL
(PFTriA)
.LCPFUdA 00005 08/19/20 Wellington Laboratories, Lot PFUJA0815 (Purchased Reagent) Perfluoroundecanoic acid 50 ug/mL
(PFUnA)
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: 6:2FTS LOT NUMBER: 62FT31014 i
COMPOUND: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate l
STRUCTURE: CAS #: Not available

NN NSV

/N /N /N /N
F FF FF F H H

MOLECULAR FORMULA:
NCENTRATION:

C,H.F SO,NNa
50.0 £ 2.5 pg/ml
47.4 £ 2.4 pg/ml

{Na salt)

N N NS Wl

MOLECULAR WEIGHT: 450.15
SOLVENT(S): Methanol

(6:2FTS anion)

CHEMICAL PURITY: >98%
LAST TESTED: ity 10/03/2014
EXPIRY DATE: immwddyyyy) 10/03/2017

RECOMMENDED STORAGE:

Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
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~ B.G. Chittim

Certified By: Date: 03/27/2015

(mm/ddiyyyy)
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519-822-2436 +« Fax: 519-822-2849 » info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. |sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prrior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate selutions of a new product are prepared from the same crystalling
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, ch(y), of a value y and the uncertainty of the independent parameters

Xpp XX, ON which it depends is:
(¥ (x,%y,.x,)) = 1 Z”(J”Jx.‘)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximurm combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighihg using NIST and/or NRC traceable extemal weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE [ PERI E VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to he free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SC 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Labaratory Accreditation Inc. {(CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

CALA

f-c;nsanﬂ b A 15 REFERENCE MATERIAL
. PAGDUCER

ACCREDITED

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**

Formit:27, Issued 2004-11-10 62FTS51014 (2 of 4}
Revision#:3, Revised 2015-03-24 Pag e 60 Of 626 _ 12/19)‘210 16



Eigure 1:

6:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
Chromatographlc Conditions Param
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - B850 amu)
Mobile phase: Gradient Source: Electrospray (negative}
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {I’/hr} = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Eigure 2; 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Cendifions for Flaure :
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 6:2FTS)
Collision Gas {mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =25
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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ID: LGE:2FTS_00002

Exg: 0622521 Prpd; SBC
B:2FTS

CERTIFICATE OF ANALYSIS

R %/7,3/[6 N

LABORATORIES DOCUMENTATION
PRODUCT CODE: 6:2FTS LOT NUMBER: 62FTS0616
OMP D: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate
STRUCTURE: CAS #: Not available

NSNS NN

NI NP Ll

/\ /\ /\ /\

MOLECULAR FORMULA: C,H,F,SO,Na MOLECULAR WEIGHT: 450.15
CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) LVENT{S): Methanol
474 + 2.4 yg/ml  (6:2FTS anion)
CHEMICAIL PURITY: >08%
LAST TESTED; mmeayym 06/25/2016
EXPIRY DATE; immayyyy) 06/25/2021
RECOMMENDED STORAGE: Refrigerate ampoule
DO ENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TiC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
See page 2 for further details.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _06/29/2016
~ B.G. Chittim e
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « Info@well-labs.com
Formit:27, Issued 2004-11-10 B2FTS0816 (1 of 4)
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INTENDED USE:
[ ]

The products prepared by Wellington Laboratorles Inc. are for laboralory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.
HAZARDS:
This product shouid only be used by qualified personnel familfar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to pfevent unnecessary human contact or ingestion, All procedures should be caried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Shests (SDSs) are available upon request.

N E T
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVMB/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed Using

HRGGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to sofution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility In 2 given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystaliine
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS,
The relative response factars of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
producis are compared to older lots in the same manner, which further confirms the homegenelty of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the foilowing
equation:

The combined relative standard uncertainty, u{y} of a value y and the uncertainty of the independent parameters

X, X,...X_ 0N which it depends is;
U (P2, %550, )) = 1}Zw(y,x,)2
=1

where x is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of §5%}) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISO/EC 17025 accredited calibration company. In addition, their calibration is verffied prior to sach
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

P P IDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY;

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technfcal and purity specifications.

TY T .
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 12286), and iSO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

a1, :
* Y CALA
~5 T oo
A a2 A nnw‘;‘m

ACCREDITED

“*For addifiona! information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: 6:2FTS; LC/MS Data (TIC and Mass Spectrum)

25june2016_62FTS_001 25-Jun-2016 14:59:05
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25june2916_62FTS_001 205 (3.447) 25-Jun-2016 14:59:05
62FTS0616 25 ug/mi Scan ES-
9
100- 427 1.10e6
=
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I e e R L s Ny s Lo s n s n A s s A LS R Ll LS LS SRR LR AN LAR ALY LA RS MALR RLAS S miz
! 240 260 - 280 300 320 340 360 380 400 420 440 460
ndition Fi
Le: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro AP1 MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (Ifhr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow ((hr) = 750
Time: 10 min
Flow: 300 pl/min

Form#:27, issued 2004-11-10
Revisioni#:3, Revised 2015-03-24 P age 66 of 626

62FTS0616 (3 of 4)
12/19/9816



Figure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
25june2016_62FTS_002 25-Jun-2016 17:35:57
62FTS0616 500 ng/ml
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100+ [CgHF 1,80, — [HSO,I" e
] 87.5
3 _ . o
G IllIIIllIIlllllllllllll!ll.llllllll'llll!lll'llllll[llll’lll.l]IIllIlIIIl‘llFll'l_|T|llI'llllll[ll!lrilIT—I
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Conditlons for Floure 2;
Injection: Direct loop injection ete
10 pl (500 ng/ml 8:2FTS)
Colllsion Gas (mbar) = 3.46e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: B:2FTS LOT NUMBER: 82FTS1014
[ ND: Sodium 1H,1H,2H,2H-perfluorodecane sulfonate
STRUCTURE: CAS #: Not available

\/ VAAVAAVARV

\/\/\/\/\/

/\ /\ /\ /\ /\

S0, Na*

MOLECULAR FORMULA: C H.F,.SONa MOLECULAR WEIGHT: 550.16

CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
47.9 £ 2.4 ug/m!  (8:2FTS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (nmidaviy) 10/03/2014

EXPIRY DATE: ey 10/03/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further detailé.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %;, Date: (3/27/2015

~ B.G. Chittim {mmiddryyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 » info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
~designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be camied
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
he disposed of according to national and regionat regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESI HARACTERIZA :
Where possible, all of our preducts are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soluticn lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. ’

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u {y), of a value y and the uncertainty of the independent parameters

X, X,...x_ 0N which it depends is:
u V(%55 )) = \/ZH(J’,A‘;)E
=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been esfablished.

EXPIRY DATE / PERIOD CF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

10
L CALA

£z

ACEREDITED

i
ALLtdaain: My, 4 L2205 REFERENCE MATERIAL
PROBUGER

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www,well-labs.com or contact us directly at info@well-labs.com™**
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Figure 1: 8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Guattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2,1 x 160 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,C Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer} Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min and hold for 2 min. Cone Gas Flow (I/hr) = 100
Return to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 360 pl/min
Formi#:27, Issued 2004-11-10 B2FTS1014 (3 of 4)
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Figure 2:

8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

Flow:

10 pl (500 ng/ml 8:2FTS)

Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0

(both with 10 mM NH OAc buffer)

300 pl/min

Collision Gas (mbar) = 3.50e-3
Collision Energy {eV) = 30
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Condi 2:
Injection: Direct loop injection MS Parameters
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0 LC8:2FTS_00602
Exp: 1012320 Prc: SBC
B2FTS

W FELLH‘ GTRON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 8:2FTS LOT NUMBER: 82FTS1015
MP D: Sodium 1H,1H,2H,2H-perflucrodecane suifonate
STRUCTURE: CAS #: Not available
VYV
/\/\/\/\/\/ sNa
/ \ / \ / \ / \ / \
MOLECULAR FORMULA: C,H,F,,SONa MOLECULAR WEIGHT; 550.16
CONCENTRATION: 50.0 £ 2.5 ug/ml  (Na salt) SOLVENT(S): Methanol
479 £ 2.4 yg/ml  (8:2FTS anlon)
CHEMICAL PURITY: >98%
T TED: (remiddiyyyy) 10/23/2015
EXPIRY BATE: immiayyy) 10/23/2020

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/27/2015

~ B.G. Shittim (mmiyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Fm:27, Issuad 2004-11-10 82FTE1015 {1 of 4)
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INTENDED USE; ;

The products prepared by Wellington Laboratories Inc. ars for laboratory use only. This certified reference material (CRM) was
designed to be used as & standard for the Identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All proceduras should be carried
out in a well-functioning fume hood and suitabls gloves, eye protection, and clothing should be wom at all times. Waste should

be disposed of according to naticnal and regional regulations, Safety Data Sheets (SDSs) are avallable upon request.

YNT I : ' :
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techriques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-iabelled compounds are also confirmed using

HRGG/HRMS andjor LC/MS/MS.

HOMOGENETY:. = _
Prior to solution preparation, crystalline material is tested for homogenelty using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS,
The relative response factors. of the analyte of interest in each solution are required to be <6% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions In the storage contzainers.

UN TAI :
The maximum combined relative standard uncartainty of our reference standard solutions Is calculated using the following

equation;
The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the Independent parameters

X, X,....X, on which it depends is:
v, (%), 15,0, )) = ﬁZu(y,x,)z
=]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a

coverage factor of 2 and a leva! of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:

All reference standard solutions are traceable to specific crystailine lots. The microbalances used for solution preparation are
regularly tested by an extemal ISO/IEC 17025 aceredited calibration cempany. |n addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external welghts. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, {raceability to

international interfaboratory studies has also been established.

PERIOD OF V, -
Ongeing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted 1o be frea of defects in material and workmanship and to conform to the stated

technical and purity specifications.

UALITY GE H
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and iSO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
A
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**For.additional information or assfstance concaming this or any other products from Weilington Laboratoties Inc.,

please visit our website at www.well-labs.com cr contact us directly at | well-labs il
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Figure 1:

8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
MS Parameters
Column: Acquity UPL.C BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kv) = 3.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 30.00
Ramp to 80% organic over 7 min and hold for 2 min. Cone Gas Flow (I/hr) = 100
Return to Initial conditions in 0.5 min, Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow:; 300 pi¥min
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Eigure 2: 8:2FTS; LC/MS/MS Data (Selected MRM Transitions) ,

230ct2015_82FTS_005 T23-0ct-2015  14:40:17
82FTS81015 500 ng/ml .
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10 PFOS [CgF 4780, — [FSO,4 499 > 99
139
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2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440 4.80
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 8:2FTS)
Collision Gas (mbar) = 3.28e-3
Mobile phase: fsocratic 80% (80:20 MeOH:ACN}/ 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CODE: d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0314M
COMPOUND: N-ethyl-d,-perfluoro-1-octanesulfonamide
STRUCTURE: ' CAS #: Not available

F, F F F R F F F H

N NN N LY

N N Y\
N /N /N /N CaDs

MOLECULAR FORMULA: C,,D,HF NO,S _ MOLECULAR WEIGHT: 532.23
CONCENTRATION: 50 £ 2.5 pa/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: mmadyyy) 03/10/2014

EXP ATE: immiddivyyy) 03/10/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS3 Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

~ B.G. eiittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Formi: 27, lssued 2004-11-10 dNEIFOSADI14M (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:

' Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques {as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS..
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters

0 (Y e, 0) = D)

where x is expressed as a relative standard uncertainty of the individual parameter.

X, XX, on which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQO/IEC 17025 accredited calibration company. In addition, thelr calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Glabal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S cALA

ACCHREDITED

Tasteng — TR
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1:

d-N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographlc Gonditions

Column: Acquity UPLC BEH Shield RF

1.7 pm, 2.1 x 100 mm

Mobile phase: Gracient
Start: 40% H,0 / 60% (80:20 MeOH:ACN)
(both with 10mM NH,OAc buifer}
Ramp to 90% organic over 7 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pl/min

M3 Parameters
Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 40.00

Cone Gas Flow {//hr) = 100
Desolvation Gas Flow {I/hr) = 750

Form#. 27, Issued 2004-11-10
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Figure 2: d-N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml d-N-EtFOSA-M)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Caollision Energy (eV) = 25
{both with 10 mM NH,OAc buffer)

Flow: 300 pl/'min
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V‘*JT—'LL] NG TON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d-N-EtFOSA-M LOT NUMBER: dNEtFOSA0314M
COMPOUND: N-ethyl-d.-perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available

F F FR F F F F F H

VR ARV

R W AN
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MOLECULAR FORMULA; C,DHF_NO.S MOLECULAR WEIGHT: 532.23

CONCENTRATION; 50 £ 2.5 pg/ml SOLVENT(S) Methanol

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% °H,
ST TESTED: (nevadiyysy) 03/10/2014

EXP DATE: ;roniddivyyy 03/10/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further detalls.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %—— Date: _04/01/2015

” B.G. Chittim (i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 » info@well-labs.com

Formi:27, Issued 2004-11-10 ANEIFOSAD:
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INTENDED USE: 1

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certifled reference matarial (CRM) was
designed to be used as a standard for the identification and/er quantification of the specific chemical compound it contains.

HAZARDS:;

This product should only be used by qualified personnel familiar with its potential hazards and tralned in the handfing of hazardous
chemicals. Due care should be exercised fo prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs} are available upon request.

YN IS / CHARACT) TION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray trystallography, and melting peint. Isotople purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technlques (as stated above) and its
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative respense factors of the analyte of interest in each solution are required to be <5% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:
The combined relative standard uncertainty, t (), of a vaiue y and the uncertainty of the independent parameters

X, X,....x, on which it depends is:
(%), %y 0%, )) = 1fzu(y,x,)’
i=!

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and voiumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confldence of 85%) is stated on the Certificate of Analysis for all of our products,

TRA |
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

Ll 4
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

N H
This product was preduced using a Quality Management System registered to the latest versions of ISC 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

Nationat Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Weilington Laboratories Inc.,
please visit our website at www.weil-labs.com or contact us directly at Info@well-labs.com**
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Figure 1: d-N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Conditjons for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu)
Mobile phase: Gracient Source: Electrospray (negative)
Start: 40% H,O / 60% (80:20 MeOH:ACN) Capillary Voltage (kV) = 3.00
{both with 10mM NH_OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {I/hr) = 100
before returning to initial conditions in 0.5 min, Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: d-N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions) '

|10mar2014_dNEtFOSA__003 10-Mar-2014 17:05:16
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Condijtions for Flgure 2:
Injection: Direct icop injection MS Parameters
10yl (500 ng/ml d-N-EtFOSA-M)
Collision Gas {mbar) = 3.43e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 25
{both with 10 mM NH,OAc buffer)
Flow: 300 pifmin
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WEELINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d-N-MeFOSA-M LOT NUMBER: dNMeFOSAQ114M
COMPOUND: N-methyl-d -perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
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MOLECULAR FORMULA: C,DHF NO.S . MOLECULAR WEIGHT: 516.19
co NTRATION; 50 = 2.5 pg/mi SOLVENT(S): Methanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: immidayyyy 01/28/2014

EXPIRY DATE: v 01/28/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/! DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

“"B.G. Chittim (ervadlyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories [nc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGCMRMS and/or LC/MS/MS.

HOM TY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
preducts are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

0, (0 ) = [T’

where x is expressed as a relative standard uncertainty of the individual parameter.

X, XX 0N which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
" {calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQO/IEC 17025 accredited calibration company. In addition, their calibration is verified pricr to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a rautine basis.

RRANTY: .
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,
ISQAEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. {(CALA; A 1226), and SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: d-N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)

28jan2014_dNMeFOSAM_001 28-Jan-2014 10:23:47
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Conditions for Figure 1: |
!
LG: Waters Acquity Ultra Performance LC l
MS: Micromass Quattro micro AP| MS !
Chromatographic Conditions Param
Column: Acquity UPLC BEH Shield RP,
1.7 uym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% H,C / 50% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
{(both with 10mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
1.5 min. Return to initial conditions over 0.5 min. Desolvation Gas Flow (I'hr} = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 dNMeFOSAD114M (3 of 4)
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Figure 2: _

d-N-MeFOSA-M; LC/MS/MS Data {Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml d-N-MeFOSA-M)
Collision Gas {mbar) = 3.50e-3

Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 miM NH,QA¢ buffer)

Flow: 300 pl/min

Collision Energy (eV) = 30

Formit:27, Issued 2004-11-10
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1D LCd-NMeFOSA-M_00002
Exp: 06/3/21 Prpd: CBW
-, - N-MEFOSA-M —]

CATE T ] T
WELLI F'OIN CERTIFICATE OF ANALYSIS

A
LABORATORIES DOCUMENTATION
PRODUCT CODE: d-N-MeFOSA-M LOT NUMBER: dNMeFQSAQG16M
COMPOQUND: N-methyi-d_-perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: Not available
F. F E F F F FE F H
VNN L
e N N N \C/ \
/N /\ \ €Ds
F F F FF F F F
MOLECULAR FORMULA: C,D,HF _NO,S MOLECULAR WEIGHT: 518.19
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S), Methanol
CHEMICAL PURITY: >98% ISQTOPIC PURITY: >88% *H,
LAST TESTED: (mmuayyy) 06/10/2016
EXPIRY DATE: immadivyyy 06/10/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data {TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(06/16/2018

~ B.G. Chittim (mmicdyyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2649 + info@well-labs.com

Formi#:27, Issued 2004-11-10 dNMeFOSACE16M (1 of 4)
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INTENDED USE:

The products prepared by Weliington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

HAZARDS:

This product should only be used by qualified personnel familiar with it potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures shouild be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are avaiiable upon request.

SYNTHESIS / CHARACTERIZATION;
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotople purities of mass-laballed compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

OoMO E
Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Dupficate solutions of a new product are prepared from the same crystailine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UVIMSIMS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystaliine material as

well as the stability and homogensity of the soiutions in the storage containers.

NCER TY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated usihg the following
equation:

The combined relative standard uncertainty, v {y), of a value y and the uncertainty of the independent parameters

X, X,...X, on which it depends is:
uc (y(xlsxla"'xn)) = 1‘2“(}’:-’5;)2
=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 15% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Cerlificate of Analysis for all of our products.

TRA BILITY:
All reference standard solutions are traceable fo specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/IEC 17025 accredited calibration company. in eddition, their calibration is verified prior fo each
weighing using NIST andfor NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

International interlaboratory studies has also been estabiished.

EXPIRY D, PERIOD VALIDITY:
ty in its composition and concentration, until the specified expiry

Ongoing stability studies of this product have demonstrated stabili
date, in the unopened ampoule. Manitoring for any degradation or change in concentration of the listed analyte(s) is parformed

on a routine basis.

W, NTY:
At the time of shipment, all products are warranted to be free of defecis in material and workmanship and to conform to the stated
technical and purity spacifications.

QUALITY MANAGEMENT:

This product. was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Glabal,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523). i

“ "r é b
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. BIFERENCE MATERIAL
AEGTUGER

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: d-N-MeFOSA-M; LC/MS Data {TIC and Mass Spectrum)
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nditions for Figure 1:
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% H,0 / 60% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Descivation Gas Flow {I/hr} = 750
Time: 10 min
Flow: 300 ylfmin

Formit. 27, Issued 2004-11-10
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Figure 2: d-N-MeFOSA-M: LC/MS/MS Data (Selected MRM Transitions)

10 pi (500 ng/m! d-N-MeFOSA-M)
Collision Gas (mbar) = 3.3%e-3

Mabile phase: isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
‘ (both with 10 mM NH40Ap buffer)

Flow: 300 wlmin
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
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Reagent
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAD113
COMPQUND: N-methyl-d3-perflucro-1-cctanesulfonamidoacetic acid
STRUCTURE: CAS #: Not avallable

. F

\/\/\/\/502”\

A /\ /\ /\ et

F F F F
MOLECULAR FORMULA: C,D,H,F_NOS MOLECULAR WEIGHT: 574.23
CONCENTRATION: 50 1 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
LAST TESTED: (nwmavwy) 01/31/2013
EXPIRY DATE: imwidivyyy 01/31/2018
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m, Date: 04/06/2015

~B.G. Chittim )

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 35 CANADA
519-822-2436 +» Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This preduct should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MB/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, |sotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS. ’

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (v), of a value y and the uncertainty of the independent parameters

X,, X,...x, on which it depends is:
b (Y0 Ty, ) = o S x,)
. i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All velumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceabhility to
intemnational interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Glebal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

ACCHREDITE®D
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Arcrediion Mo o iy REFERCACE MATZRIAL
PHOLUCTA

**For additional infermation or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs com or contact us directly at info@well-labs.com**
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Eigure 1: d3-N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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Con ns for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Column: Acquity UPLC BEH Shield RP,,
1.7 ¥m, 2.1 x 100 mm Experiment: Full Scan (225 - B50 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN)/ 35% H,O Capillary Voltage {kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (Vhr) =
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Forim#:27, Issued 2004-11-10 dINMeFOSAAD113 (3 of 4)
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Figure 2:

d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
tnjection: Direct loop injection MS Parameters
10 pl (500 ng/ml d3-N-MeFOSAA)
- Collision Gas (mbar) = 3.31e-3
Maobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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RHE/6 S5

671572
ID: LCA3-NMeFOSAR_00002

Exp: 0120721 Prpd. CBW
d3-N-MeFOSAA [ ——

L T, .
T'OIN  CERTIFICATE OF ANALYSIS
RIES DOCUMENTATION

PRODUCT CODE; d3-N-MeFOSAA LOT NUMBER: d3NMeFOSAAQ116
MP D: N-methyl-d3-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available
S
\ % \ ;NS \/ /

/\ /\ /\ N

F F
MOLECULAR FORMULA. C.,DHF _NOS MOLECULAR WEIGHT: 574.23
ENT N: 50 1 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% *H,
TEST 3 (mmiddiyyyy) 01/20/2016
EXPIRY DATE: tmmsdryyy) 01/20/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/25/2016

~ B.G. Chittim (memidyyyyy

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Farmit:27, lssueq 2004-11-10 d3INMeFOSAAGT16 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 104 of 626 12/1972016



INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference matarial {CRM) was
designed to be used as a standard for the idantification and/or quantification of the specific chemical compound it contains.

HAZARDS:;
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals, Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are availabls upon request.

SYNTHESIS { CHARACTERI ON:
Where possible, all of our products are synthesized using single-praduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY: :
Prior to solution preparation, crystalline material is testsd for homogenelty using a variety of techniques (as stated above) and its
sclubility in a given diluent Is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalling
lot and, after the addition of an appropriats intarnal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MSIMS.
The relative response factors of the analyte of interest In each solution are required to be <5% RSD. New solution lots of existing
products ara compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogenelty of the solutions in the storage containers.

CERTA :

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncartainty, t,(v). of a value y and the uncentalnty of the independent parametlers

X, X,...x on which it depends Is:
u;- (y(xuxzs---x,. )) b Zu(ysx{)z
U i=]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account inciude those assoclated with welghts (calibration of the balance) and valumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of canfidence of 95%) is stated on the Certificate of Analysis for all of our products.

CEABILI
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, thelr calibration is verified prior fo sach
weighing using NIST and/or NRC traceable externa weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

PI ATE ! PER VA )
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

1 WA N .
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

UALLI N MENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9007 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
d

*M' CALA -s,:

ACCHREBRITE D
-~ “u

R ) REFERCNCE MATERIAL
WAGTUCER

**For additional information or assistance concerning this or any other products from Wellingten Laboratories Inc.,

please visit our wabslte at www.weli-labs ¢om or contact us directly at info@well-labs.com**
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i Figure 1. d3-N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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d3NMeFOSAADR116 25 ug/mi Scan ES-
TIC
100+ 4.81e7
i 4
|
|
o
- e e e T e e Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
20jan2016_d3NMeFOSAA_004 190 (3.195) 20-Jan-2016 16:28:25
d3NMeFOSAAD116 25 ug/m| Scan ES-
573 6.39e5
100+
a?_ﬁ..
] 483
419
/574
0 e o e g .....,Tll.,. T Tt TP g gy [1)/Z
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Conditions for Figure 1;
LEC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatoaraphic Conditions MS$ Parameters
Column: Acquity UPLC BEH Shieid RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (hegative)}
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH OAc buifer) Cone Voltage (V} = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) =
before retumning to Initial conditions in 0.5 min. Desclvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 p¥min
Formit:27, Issued 2004-11-10 dINMeFOSAAD116 (3 of 4)
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Figuré 2: d3-N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop injection MS Parametars
10 pI (500 ng/ml d3-N-MeFOSAA)
Collision Gas {mbar) = 3.66e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN} / 20% H,0 Coliision Energy {eV) =
{both with 10 mM NH OAc buffer)
Flow: 300 plmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5SNEtFOSAA0515
COMPOUND: N-ethyl-d5-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available

F F F F F F F F £D,CD,

MOLECULAR FORMULA.: C,DHF NOS MOLECULAR WEIGHT: 590.27

CONCENTRATION: 50 = 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >88% *H,

LAST TESTED: mmuasvyyy 05/08/2015

EXPIRY DATE: (i) 05/08/2020

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

ABDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: 05/11/2015

7 B.G. Chittim riadyyry)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formnil: 27, Issued 2004-11-10 dSNEtFOSAADG 15 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambigucus routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMQGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation: '

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters

u (P(x,,x,,..X, )= /i!a(y,xi)z

where X is expressed as a relative standard uncertainty of the individual parameter.

X XX, 0N which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable o NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

UALITY MANAGEMENT:
This product was preduced using a Quality Management System registered to the latest versions of SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

" CALA

Teubing —— N ——
Ani/edilien Ko A 35 REFERENCE MATEIAL
PRODUCLA

47
»
. ACCREDITED

-

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.welldabs.com or contact us directly at info@well-labs.com**
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Figure 1: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
08may2015_d5SNEtFOSAA_003 08-May-2015 10:41:30
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Conditions for Figure 1: }
LC: Waters Acquity Ultra Performance LC -
MS: Micromass Quattro micro APl MS :
Column: Acquity UPLC BEH Shield RP,, '
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative) |
Start: 65% (80:20 MeOH:ACN) / 35% H,0 Capillary Voltage (kV) = 3.00 |
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00 i
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 50 :
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 308 plmin
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Figure 2: d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml d5-N-EtFOSAA)

Collision Gas (mbar) = 3.24e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV} = 25

(both with 10 mM NH,OAc buffer)
Flow: 300 pl/rmin
Fonmit:27, Issued 2004-11-10 dSNEFOSAALRS15 (4 of 4)
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I LGd5-NEFOSAA 00002

Exp: 1207720 Prind: CBW
d5-N-EtFOSAA o

VV z E iN TON CERTIFICATE OF ANALYSIS
BORATORIE DOCUMENTATION

PRODUCT CODE: d5-N-EtFOSAA LOT NUMBER: d5SNEtFOSAA1115
COMPOQUND: N-ethyl-dS-perfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: Not available
F F F F FE F F F CD,CD;,
VY VL
N N SN \c/ N
/N /N /N e

MOLECULAR FORMULA: C,DHF _NOS MOLECULAR WEIGHT: 590.27

CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S): Methano!
Water (<1%)

CHEMICAL PURITY: >98% ISOTOPIC PURITY: >98% °H,

LAST TESTED: (mmusanyy) 12/07/2015

EXPIRY DATE: (mmddiyyy) 12/07/2020

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 moie eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/07/2015

~ B.G. Chittim )

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 519-822-2849 + info@well-labs.com
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IN ED USE:
The products prepared by Wellington Laboratories Inc. are for laboratary use only. This certifled reference materlal (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals, Due care should be exercised to prevent unnecessary human contact or ingestion. All procadures should be carrisd
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to. national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

THESIS TE| TION:
Where posslble, all of our products are synthasized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting polint, Isateplc purities of mass-labslled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate selutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate Intemal standard, they are compared by GC/MS, LC/MS/MS and/ar SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenelty of the crystalline material as

well as the stabllity and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
d using the following

The maximum combined relative standard uncertainty of our reference standard solutions is calculate
equation:

The combined telative standard uncertainty, uty) of a value y and the uncertainty of the independent parameters

X, X,...x, on which it depends is:
“c (y(-tl,xz"“xﬂ)) = _“Zu(y,x,)z
i=]

where X Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with welghts (calbration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a lével of confidence of 85%) is stated ori the Cerlificate of Analysis far all of our products.

C ITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified pricr to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

infernational interlaboratery studies has also been established,

Pl TE 10D OF VALIDITY:
Ongoing stabliity studles of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

UALI GE T:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Giobal,
ISO/IEC 17025 by the Canadian Association for Laboratery Accreditation Inc. (CALA; A 1226), and iSO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),
A

" F
: I: CAL ACCHEDITED
. [T

A it Ny AESE

NEFERENCE MATERIAL
PAUOGERH

**For additional information or assistance concerning this or any other products from Wellington Laboratories Ine.,

please visit our website at www.well-labs.com or contact us directly at info@weil-labs.com™
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Fiqure 1: d5-N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)
07dec2015_dSNEtFOSAA_005 07-Dec-2015 13:15:16
dSNEtFOSAA1115 25 ug/ml Scan ES-
TIC
100+ 1.15e8
EQ_
c ‘I""I""I""!""I'"'I""I""l""I""I""F""I""I"" LA L I L LU I DU IR IR I Tlme
1.00 1.50 2.00 2.50 3.00 3.50 00 4.50 5.00 5.50 6.00 6.50
07dec2015_d5NEtFOSAA_005 226 (3.800) 07-Dec-2015 13:15:16
dSNEtFOSAA1115 25 ug/ml Scan ES-
100+ 589 1.24¢e6
5=
483
419
] (‘ 591
0 "'I""I""I'"'l""i"”l""l""ll'"'I""I‘H"I""l"“l""I"“J:I""I""mlz
925 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
ondltions for F 1:
LEC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP| MS
. - MS P |
Calumn: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment. Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start; 65% (80:20 MeOH:ACN) / 35% H,O Caplllary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min, Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: d5-N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions) .
07dec2015_dSNEtFOSAA_006 07-Dec-2015 14:35:34
d5NEtFOSAA1115 500 ng/ml _
10 d5-N-EtFOSAA [C12D5H2F17N04S]' i [c&F17]- 589 > 419
‘ 4.07e4
]
cl""l‘"'I""'I""I""J""I""l""l""I""l""l""l""']""I""I""I""I
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
1./ B 86.9
32_: W\/\/\/\_/\/\ M A M M
0-""|'"'i“"l""!""l‘Ml""‘lj"\I"'[\/‘\"'l""l""l""I""I""I""l"‘_'—l
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
10 FOSAA [C1UH3F17NO4S]‘ —_— [CBHF.”NOZS]' 556 >94092
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PFOS [csFﬁsos]' — [FSO,I 499 > 99|
100+
1 53.7
0 '_‘"I/'\"‘I‘"'I""I""I""I'"'J""I""I'A'm'}\'l""I""I""I/'\m{""I""I
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
100+ FOSA [CsHF17N028]‘ — [NO,S] 498 > 78
i 62.8
0-|L||1'llllll‘l/lh\ll||r!]||A|:MI|||TI|||I,||f\|m|||||||T|i|||lA||||rM{~\||/|\|/r\rrv—:—|Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
MMLELELM
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml d5-N-EIFOSAA)
Collision Gas {mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy {eV) = 25
(both with 10 mM NH,OAc buffer)
Flow; 300 pl/min
Forni. 27, Issued 2004-11-10 Page 117 of 626 dsNEtFOSAA1‘1W£%')2016
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRCDUCT CODE: M2-6:2FTS _ LOT NUMBER: M262FTS0714
COMPOUND: Sodium 1H,1H,2H,2H-perfluorc-[1,2-"C Joctane sulfonate
STRUCTURE: CAS #: Nof availabie

. F FR F R F
\/ \/ \/ 1}/ »
NN N Pa Vel

/\ /\ /\ /\

MOLECULAR FORMULA: #C,*CH,F, SO Na MOLECULAR WEIGHT: 452.13

8 4 13
CONCENTRATION: 50.0 £ 2.5 yg/ml  (Na salt) SOLVENT(S): Methanol
47.5 £ 2.4 yg/ml  {(M2-6:2FTS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: (rmoaywn 07/15/2014 (1.2-°C)
EXPIRY DATE: ;mdayyy - 07/15/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
The native 6:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native
6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis.
We recommend using the m/z 428 to m/z 81 transition to monitor for M2-6:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 03/27/2015

~ B.G. Shittim (it}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 -+ info@well-labs.com

Fonj#:i:ZT, Issued 2004-11-10 M262FTS0714 (1 of 4)
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INTENDED USE: .
The products prepared by Wellington Laboratories In¢. are for laboratoery use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantificaticn of the specific chemical compound it contains.

HAZAR
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS { CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then c¢haracterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LG/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above} and its
solubility In a given diluent is taken intc consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard sclutions is calculated using the following
equation:

The combined relative standard uncertainty, v (¥), of a value y and the uncertainty of the independent parameters

(), Xy, ) = /iu(y,xf)z
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

X, X,....X, On which it depends is:

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and voiumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE /! PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyie(s) is performed
on a routine basis.

LIMITED WARRANTY:
Af the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,

ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523). )

r
L CALA

Tesbmy —— AT,
ACgreaanan Ne Al REFERENCE MATERLAL
PRODLICEA

“
ACCREDITED

it

*For additional information or assistance concerning this or any other products from Wellingtoen Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs. com**
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M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)

15july2014_M262FTS_001 15-Jul-2014 13:04:55
M26:2FTS07 14 25 ug/ml Scan ES-
TIiIC
100 4437
|
| .
|
_.MMWW :
O e T T o O T T e e e e Time |
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
15july2014_M262FTS_001 169 (2.842) 15-Jul-2014 13:04:55
M26:2FTS0714 25 ug/ml Scan ES-
100~ 429 9.20e5
3‘9-_
430
0 :w,.[..‘...‘i.‘..“...wrm[...,,‘..‘|‘...|..‘.|.‘..,...‘]m‘|..|.||‘..‘."..‘..‘.l‘,..‘.‘..“"...,mhlh..,,...".‘.,.m‘.u.,‘.‘.t. m/z
240 260 280 300 320 340 360 380 400 420 440 460 480
Conditiohs for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80.20 MeOH:ACN) / 45% H.0Q Capillary Voltage (kV} = 3.00
(both with 10 mM NH, OA¢ buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow (I/hr) = 50
and hold for 2 min hefore returning Desolvation Gas Flow (I/hr} = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 pl/min

Formi#:27, Issuad 2004-11-10
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Figure 2: M2-6:2FTS; LC/MS/MS Data (Selected MRM Transitions)

15july2014_M262FTS_002 15-Jul-2014 16:20:24
M26:2FTS0714 500 ng/ml 13 12
100+ M2-6:2FTS [™C,'“CgH F580,] — - [HSO,) 429 > 81
g 1.98e4
]
0 T S T ]
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
100~ M2-6:2FTS ['3C,"2CH,F,380, — ["C,'2C H,F,,S0,]" 429 > 409
E 8.41e4
i
0: T T T LA S S B B B ¥ LI B LN B L B B |A|‘“| T LA S EIN B B B B L B IR B B N B
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
['3C,"2CgH,F,,80,° — [HSO,] 409 > 81
1003 w 80.0
& TN i
. N~ w\ A \/\/\ W
L B | { LI A ‘ T T 1 T 1T ] 1T ‘ L | =T T | T T f | T + f [ =TT t LR LI B ‘ T v 1T 'J ™7 T T | LI |
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 440
G6:2FTS [CgHF 350, — [CBH3F12503] 427 > 407
E I \ . 935
- A AP / B
N —— ‘\:[\/(\/ \/\/ \ HHHHH N -~ W /\/\,’
1 1 T ‘ T T ‘ T 7T ‘ L ‘ LI ‘ T T 1T ‘ E T L l T T T | T 1T ] T T ‘ T T 1T ‘ L ‘ T 1T ‘ T T 7T l T T T H
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
100= 8:2FTS [C1ogH4F178051" — [CygH;F4S0,] 527 > 507
E 103
E.‘Q*: /\/\ /\/\/¥\/\4\/\’“\ M/\M”\/\/\W\/
0: L - L B B B B LA L L Sy A L L A B
2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40
4:2FTS [CeH FS0,]" — [CgH,Fg5Q;] 327 > 307
100 f 129
A
0;/% N /\/\/\/\/‘\ ______ _‘/\/\/\/\_/\/\\/\’/\/*\/’\/ VAVAVS
LN R ‘ 7T T ] =TT 7T | T T l T 17T , T 1T ‘ L T ™ T T I (L I T T U« | L] | T FT ] T T ‘ T T ‘
2.80 3.00 3.20 3.40 3. 60 3.80 4.00 4.20 4.40
1003 PFOA [CsF1501" — IC;Fysl g ‘11/3 > ?g?
RN ﬁ\ / P \/ V\/V\/\M/\ML /—’N A Ve
r T T I T T I | L | L L | LI | T T T I T H T ‘ Tt 1 1—rl L) ] T 1\4‘\1/‘\’[ LI L | —r T | EE L) i LI N |
2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
10 PFOS [C4F17S0,1" — [FSO,) 499 jgg
& - -
E\/\f \\/“\// N WU\/\ N\ J"\/\/\/\/\"““ \/\[\ ~ Time
| LR | FrorT l T r T | L | T T =1y | L | T | L LI | ‘ LB s | i L ‘ L i | ‘ L | " 1T T I T T
2.80 3.00 3,20 l 3.40 3.60 3.80 4.00 4.20 4.40
Condltions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2-6:2FTS)
Collision Gas {mbar) = 3.43e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 mM NH,OA¢ buffer)

Collision Enaergy (eV) = 25

Flow: 300 plfmin
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R: 7/4/16 coww ymuman

671675
|D: LOM2-6:FTS_00002

Exp: 070821 Prpd: CBW

M2-5:2FTS f——

N CERTIFICATE OF ANALYSIS
ES DOCUMENTATION

PRODUCT CODE; M2-6:2FTS LOT NUMBER: M262FTS0116
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-*C Joctane sulfonate
STRUCTURE: CAS #: Not available

\/ \/ \/ N

N N }‘3\13/505“‘i+

/\ /\ /\ /\

MOLECULAR FORMULA: “C,?C,H,F,.SONa MOLECULAR WEIGHT: 452.13

CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) SOLVENT(S): Methanol
47.5 £ 2.4 yg/ml  {M2-6:2FTS anion)

CHEMICAL PURITY: >08% ISOTOPIC PURITY: >99% "C

LAST TESTED: (mmidifyyyy) 01/08/2016 (1,2-1382)

EXPIRY DATE: immwasyyy 01/08/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION! DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INF ION:
. See page 2 for further details.
. The native 6:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native

6:2FTS and M2-6:2FTS will produce signals in the m/z 429 to m/z 409 channel during SRM analysis.
We recommend using the m/z 429 to m/z 81 transition to monitor for M2-6:2F TS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/11/2016

” B.G. Chittim e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 « Info@well-labs.com

Formit.27, issued 2004-11-10 M262FT80116 (1 of 4)
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INTENDED USE; '

The products prepared by Wellington Laboratories Inc. are far laboratory use only. This certifled reference material (CRM) was
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it contains,

HAZARDS;

This product should only be used by quailfied personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all imes. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relavant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/IMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.,

NE "a o - R . _ _ _ _ N .
Prior to solution preparation, crystalline material is tested for homogensity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS andfor SFCIUVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further confirms the homogenelty of the crystalline material as

well as the stability and homogsnaeity of the salutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation;
The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX 0on which it depends is:
4, (P, %5502, )) = ]/Zu(y,x.-)z
i=]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individua! uncertalnties taken into account includs those associated with weights (calibration of the balance) and volumes
{cailbration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY;

All reference standard soluticns are traceable to specific crystalline lots. The microbalances ussd for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to.each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested accofding to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

international interlaboratory studies has also been established.

l V |
Ongoing stability studies of this product have demonstrated stabliity in its composition and soncentration, until the specified expiry
date, in the unopaned ampoule. Monitering for any degradation or change in concentration of the listed analyte(s) is performed

on & routine basis.

LIMITED TY: )
At the time of shipmant, all products are warranted to be free of defects in materlal and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registared to the latest versions of 1SO 9001 by SAl Gicbal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

2"t CALA

-~

ACC;I!E:.OITTED
e AN }
L LN S RCTEREHCE MATENIAL
T
**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-iabs.com**
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Figure 1: M2-6:2FTS; LC/MS Data (TIC and Mass Spectrum)
08jan2016_M262FTS0116_002 08-Jan-2016 14:34:58
M262FTS0116 25 ug/ml Scan ES-
TIC
100+ 3.19e7
PR

0 | AL UL AL AL LR I I""I""I""I""I""I""I""I""I""I""I""I""I""i""'l"‘!'Tirne
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 H
08jan2016_M262FTS0116_002 218 (3.666) 08-Jan-2016 14:34:58
M262FTS0116 25 ug/ml Scan ES-
100+ 429 8.54e5
P
430
S ARAR LA LN s oA N Lo L S n L A ns R D nanad w AR A ey LA Ay LAAes e AR A tanes uanns nanay nl 1172
240 260 280 300 320 340 360 380 400 420 440 460 480
iti
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro APl MS
hr t hi nditions MS Parameters
Column; Acquity UPLC BEH Shleld RP,,

1.7 pm, 2.1 x 100 mm

Mobile phase: Gradient
Start; 50% (80:20 MeOH:ACN)/ 50% H,O
(both with 10 mM NH, OAc buffer)
Ramp to 90% organic over 7 min
and hold for 2 min before returning
to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plmin

Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capiliary Voltage (kV) = 3.00
Cone Voltage (V) = 30.00

Cone Gas Flow {I/hr) = 100
Desolvation Gas Flow {l/hr} = 750
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Figur M2-6:2FTS; LCIMSIMS Data (Selected MRM Transitions) .
08jan2016_| M262FTSO116 004 08-Jan-2016  15:54:07
M262FTS0116 500 ng/ml
2.49e4
-}
c |II|'-|||?|I|IIliI|III-]ITIIIIII'JIIIIIIIJ|II!IIIliIIl|IIIIlIIIIlflllillIl|IIIIiIIll'lllllllllIlll’I]
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2.83e4
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10
82,2
2
1,40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 320 3.40
6:2FTS [CgH F43S0, — [0H3F12503]' 427 > 407
E AL
ES
Clll{‘l\lllI]AlllIll/ll\ﬁlll'llllllllllllllIIAIAA{}TIII“I%II{\’}'IIMIIAI]'IIIW'IM
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83.2
5=
1.40 1.80 1.80 2.00 2.20 240 -2.60 2.80 3.00 320 3.40
4:2FTS [CgH FgSO," — [CgH3FgSO,]- 327 > 307
10
102
P
1.40 1,60 1,80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
i PFOA [C4F450,1" — [C;Fyg) 413> 323
o
3/\ Aain UM AdsAML sy
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1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40
10 PFOS [C4F4;80," — [FSO,I" 499 > 99
89.2
Time
1.40 1.60 1.80 2.00 220 2.40 2.60 2.80 3.00 3.20 3.40
Conditions for Figure 2:
Injecﬂoﬁ: Direct loop injection MS Parameters

10 pl (500 ng/ml M2-6:2FTS)

Mobile phase: lsocratic 80% (B0:20 MeOH:ACN}/ 20% H,0

Flow:

(both with 10 mM NH,OAc buffer)

300 plmin

Collision Gas (mbar) = 3.28e-3
Collision Energy (eV) = 256
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WELLINGTO CERTIFICATE OF ANALYSIS
LABORATORIES

DOCUMENTATION

PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0414
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-"C ]decane sulfonate
STRUCTURE: CAS #: Not available

R, F R F KR F R F

NSNS NNV
N N W N e
/ \ / \ / \ / \ / \
MOLECULAR FORMULA: "C,%C,H,F,SO Na MOLECULAR WEIGHT:  552.15
CONCENTRATION: 50.0 £ 2.5 uyg/ml  (Na salt) SOLVENT(S): Methanol
479 £ 2.4 pyg/iml {M2-8:2FTS anion)

CHEMICAL PURITY: >98% 1ISOTOPIC PURITY: >99% "*C
LAST TESTED: (mmidwywy 04/13/2014 {1,2-"C))
EXPIRY DATE: sumicdiyyy) 04/13/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

The native 8:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native
8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2FTS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 03/27/2015

~ B.G. Ciittim iy,

|
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA l
519-822-2436 » Fax: 519-822-2849 « info@well-labs.com |
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INTENDED USE: )
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HCMOGENEITY:
Priot to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, uc(y), of a value y and the uncertainty of the independent parameters

u, (.V(xpxza---xﬁ )) = 1 Z"(y: x“)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

" X, X,..X on which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our preducts.

TRACEABI
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routing basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and te conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered 1o the latest versions of SO 9001 by SA{ Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

Wy
v L CALA

ACCREDITED
~R — TR

#rling
Agirehintis b AKZE TREFERENCE MATERIAL
PRODUGEA

**For additional information or assistance concerning this or any other preducts from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com*™*
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Eigure 1:

M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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11apr2014_M282FTS0414_003 11-Apr-2014 16:24:23
M282FTS0414 10 ug/ml Scan ES-
TIC
1007 4.07e7
52
0 RS AR RS AN RRARE LA R RS AR R RER RN AR AR AR T e Time
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50
11apr2014_M282FTS50414_003 319 (5.364) 11-Apr-2014 16:24:23
M282FTS0414 10 ug/ml Scan ES-
100+ 529 5.96e5
327
530
0 LA ta o Lty s Ly LA Raaaamsazavezan SRaRRIRRITIAENY PP ‘l ST MYZ
L 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromat hic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan {250 - 850 amu)
Mobite phase: Gradient Source: Electrospray (negative)
Start; 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc butfer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow (I/hr) = 100
and hold for 2 min before returning Desclvation Gas Flow (l/hr) = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 ukmin



Figure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

13apr2014_M282FTS0414_001 13-Apr-2014 14:31:17
M282FTS0414 500 ng/ml
160= M2-8:2FTS [13021ZCBH4F17303]' — [HSO,] 529 > 81
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E 4.28e4
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3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100+ M2-6:2FTS [13CZ1ZCGH4F13803]' — [HSO,] 429 >1$;
ag AT St e SN A AN N T
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23~ 12
BEE ‘/\“/\/\’\\/‘—"\/me \/\/\/\‘—1_/\1. \/\/\//\
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3.60 3.80 4.00 420 4,40 4,60 4.80 5.00 5.20 5 40 5.60
1003 1 B:2FTS [C1oHaF178051" — [CyoH,F1gSO,I" 527 > ﬁ%
33—; \_//\/\ /\/\ \/\/\/J \ /\“‘\__’ /\/V\J/\/\/\/\/\ /‘/\/ \’/\
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3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100- 6:2FTS [CgH4F 1350, — [H50,]" 427 > 81
o \ 179
P B mEE i R R o e Laas & o
3.60 380 400 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
100+ 4:2FTS [CeH FgS0,] — [CoHF50,] 327 > :i’.gg
aﬁ /v\*“’/\_f\//\/*/\\/\ /._,\M W/MA S~
IR B e e B e B T A O B B B R R AR R
3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 520 540 5.60
100 PFOA [CeF 1501 — [C;F s 413 > ?gg
EE /—\M ------ N /\/\/\/\/ﬁ\/v\_&m‘_./\ — M
LR R e I B W B O A T B B e
3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60
100 PFOS [CBF1TSO3] — [FS0,] 459 zgg
k|l|||||l\‘:IIIlll'\\‘\-ll'\lllll\\l|]I\\lllll'\l\l‘\\\\‘-lllllllli\\Il\i.lll-l\‘I\\\‘llllllllllll\l] Ime
3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60
nditi for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M2-8:2FTS)
Collision Gas (mbar) = 3.24e-3
Maobile phase: Isocratic 80% (80:20 MeOH:ACN}) / 20% H,O Collision Energy {eV} = 25
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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671602
1D LCM2-8:2FTS_00002
Exp: 01/08/21 Prod: CEW

m— M2-82FTS =
WELLINGTON
| ) - i CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0116
COMPOUND: Sodium 1H,1H,2H,2H-perfluoro-[1,2-*C ]decane sulfonate
STRUCTURE: CAS #: Not available
F, F R F R F R F
VNNV
N N N e
/ \ / \ / \ / \ / \,
MOLECULAR FORMULA; *C,"*C,H,F,,SONa MOLECULAR WEIGHT: 552.15
CONCENTRATION: 50.0 £ 2.5 yg/ml  {Na salt) SOLVENT(S): Methanol
479+ 24 ug/ml (M2-8:2FTS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
TESTED: (nmoaywy) 01/08/2016 (1,2-°C,)
EXPIRY DATE: (mmwaayyy) 01/08/2021
RECOMMENDED STORAGE: Refrigerate ampoule
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. The native 8:2FTS contains 4.22% of *S (due to natural isotopic abundance) therefore both native

8:2FTS and M2-8:2FTS will produce signals in the m/z 529 to m/z 509 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2F TS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified B'y: m_ Date: 01/18/2016

” B.G. Shittim (mmiclyy3y)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
579-822-2436 « Fax: 519-822-2849 + info@weli-labs.com
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INTENDED USE;

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS;

This product should only be used by qualified personnel famillar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a weil-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

NT CTERI H
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCMUVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelied compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homegeneity using a varisty of technigues (as stated above) and its
solubility In a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
using the following

The maximum combinad relative standard uncertainty of our reference standard solutions is calculated
equation:

The combined relative standard uncertainty, U (v}, of a value y and the uncertainty of the independent parameters

X, X,...X on which it depends is:
e (Y0, %00, )) = JZu(y,xf)’
=]

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual untertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:

All reference standard solutions are traceabls fo specific crystalline fots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredtited callbration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interiaboratory studies has also been established.

P JE /P ALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED W, TY:
At the time of shipment, all products are warranted to be free of defects in material and warkmanship and to conform to the stated

technical and purity specifications,

TY MA ENT:
This praduct was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Glebal,
ISO/EC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 12286), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
p)

ke
» * ; 457
. CALA ANAR
. . ACCAERITED
]
L A e At FCFERENCE MATETIAL
PRODUCER

-y -

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visi our website at www.well-labs.com or contact us diractly at | eli-labs.com**
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)

 08jan2016_M282FTS0116_001 08-Jan-2016  14:24:00

[ M282FTS0116 25 ug/ml Scan ES-

o - TIC

(R 4.47e7
a.?__

-rr-rorrrrrereree e e e e e e e Time

1.50 2.00 250 300 350 400 450 500 550 6.00 650 700 7.50

08jan2016_M282FTS0116_001 297 (4.994) 08-Jan-2016  14:24:00

M282FTS0116 25 ug/ml Scan ES-
100+ 529 1.22e6
5
530
e
O—rrprrrrprevmerreprtrepe aatianvan st  laau aniy e T e L e Jlanuy PP TP Y m/z

240 260 280 300 320 340 360 380 400 420 440 4860 480 500 520 540 560 580 600

Conditions for Figure 1:

LC; Waters Acquity Ulra Performance LC
MS: Micromass Quattro micro APl MS
roma hi ndition MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{bath with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow {I/hr) = 100
and hold for 2 min before returning Desolvation Gas Flow (I/hr) = 750
to initial conditions in 0.5 min.
Time: 10 min
Flow: 300 plmin
Formit:27, issued 2004-11-10 M2B2FTS0116 (3 of 4
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Figure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)

108jan2016_M282FTS0116_004 08-Jan-2016  16:03:51 ]
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Conditions for Flaure 2:
Infection: Direct loop injection aramete

10 pl (500 ng/ml M2-8:2FTS)
Collision Gas {mbar) = 3.20e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Coliision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)

Flow: 300 pi/min
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Exp: 0117721 Prpd: SBC —

43CZ-PFHAOA at S0ug/t.
WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; M2PFHxDA LOT NUMBER: M2PFHxDA1112
COMPOUND: Perfiuoro-n-[1,2-*C Jhexadecanoic acid
TURE: CAS #; Not available
\/ VNV VIV VYV
N W e e N L
/\ /\ /\ /\ /\ /\ /\ /\ o
MOLECULAR FORMULA: ®C,“C HF, 0, MOLECULAR WEIGHT: 816.11
CONCENTRATION; 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CH ITY: >98% ISOT RITY: >99% “C
LAST TESTED: tmmcaymy 01/07/2016 (1,2-°C)
EXPIRY DATE; immesywy) 01/07/2021
RECOMMEN . Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions}

AD NAL INFORMATION:
. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
Contains ~ 0.3% of native perflucro-n-hexadecanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: Date: _01/11/2016

" B.G. im R

Wellington Laboratorles inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 » info@well-labs.com

Forrydf:zz Issued 2004-11-10 M2PFHXDA1112 (1 of 4}
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INTENDED USE;

The products prepared by Wellington Laboratories Inc. are for laboratary use enly. This certified reference material (CRM) was 5
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a wefl-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/er SFC/UVIMS/MS.
Tha relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lo%s of axisting
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY;
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertairty of the independent parameters

X, XX 0N which it depends is:
w (M%), %505, )) = 1’2“(%%)2
i=l

[ L
whera x s expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account inglude those associated with waights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confldence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISC/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabls to NIST. For certain products, traceability to
international intertaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stabifity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to he free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

U NAGEMENT:;

This product was produced using a Quality Management System registered to the iatest versions of 1ISO 8001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Labaratory Accreditation Inc. (CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

€y g
*t CALA ANAE

~ e

NCFERCNCE MATERAL
PRIMIG i

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**

Form#:27, Issued 2004-11-10 M2PFHxDAIM2 (2 of 4
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Figure 1: M2PFHxDA; LC/MS Data (TIC and Mass Spectrum)
29no\i2012_M2PFHxDA_004 29-Nov-2012 14:27:19
M2PFHxDA1112 25 ug/ml Scan ES-
TIC
100 4.81e7
5

WWMW

1.7 pm, 2.1 x 100 mm

Mcbile phase: Gradient

Start: 60% (80:20 MeOH:ACN) / 40% H,0

(both with 10 mM NH, OAc buffer)

Ramp to 100% organic over 7 min and hold for 1,5 min
before returning to inttial conditions In 0.5 min.

Time: 10 min

Flow: 300 pifmin

"".I""I""I""l""l""l""f'r"I'"'l""I""!""I“"l""l""TTime
2.00 3.00 4.00 5.00 6.00 7.00 8.00
29nov2012_M2PFHxDA_004 297 {4.994) 29-Nov-2012 14:27:19
M2PFHxDA1112 25 ug/mi Scan ES-
100+ 815 2.71eb
P
] 770
. 816
i 771
0 Illl'llilIlllllillllI|||]llil'Illrllllllll!lllllllllllll'lIIIIrII'I‘IlIIIIIIIIY'IIIIIIl|lll|l1lll'll|5|ilﬁ'lll Illlllll flllll'llll'llll‘f mlz
250 300 350 400 450 500 550 600 650 700 750 800 850 900
Conditions for Flgure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
phi Iti MS Parameters
Column: Acquity UPLC BEH Shield RP,,

Experiment: Full Scan (225 - 1200 amu)

Source: Electrospray (negative)
Caplllary Voltage (kV) = 2.00
Cone Voltage (V) = 25.00

Cone Gas Flow (I/hr} = 60
Desolvation Gas Flow (I/hr) = 750

Formii27, issued 2004-11-10
Revisioni:3, Revised 2015-03-24
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Figure 2: M2PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
29nov2012_M2PFHxDA_006 29-Nov-2012 15:24:50 !
M2PFHxDA1112 500 ng/mi
10 M2PFHxDA ['3C,12C,F3, 050" — [13C,12C, F,, ) 815> 770
1.82e4
&~
G IlIIllll?lllIII|ll'|lllIIIIl]llI!‘Illfl[IIIII’ll]TllIfIIII‘IllIfIIIJITIIJIIIlJlI'IIIIIIIIIIIIIIIIIIIIIIIIII
1.00 1.20 1.40 1.80 1.80 2.00 220 240 2.60 2.80 3.00
PFHxDA [CgFa405" — [Cy5Faq] 813 > 769
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] 134
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0-llIlillllHIllllr'lll|II[I|]IIlllIIFIIIIIIIIIII'IIllllIiIIIIIIIlIIrllIIIlll!lIIIIIIlII[IIIIIlIrlIIIlI'ITTq
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
100~ PFTeDA [C14F 2708 — [CyaF 50" 713 > 669
] 88.0
G-IIIIIII||]IIIIIlll(lllIlIIll!llllIIllll!IIIIIrIIIIIIIllllIIIIIII[flIllIlIlIlllllIIlllllllllllllll]llll!T]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00
100~ PFOS [C4F (7SO, — [FSO,4]" 499 > 99
] 100
ae—:
0-""I""I""I""I""i""]""r""!""l""l""I""l'"'1""i""|""I AR AN UULLE RN LR
1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 280 3.00
10 PFOA [CaFy150,0" — [C/Fygl" 413 > 369
122
ISR AN WWULRD RN AR LA RS AN UL R AR R LR LS RS R RS N R E RRA s s o nns s B Flig]-]
1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
ition tre 2:
Injection: Direct loop injection MS ters
10 pl (500 ng/ml M2PFHxDA)
Collision Gas {mbar) = 3.39¢-3
Mobile phase: Isocratic 80% (80:20 MeQH:ACN)}/ 20% H,0O Collision Energy {eV) = 15
{both with 10 mM NH,OAc buffer)
Flow: 300 p!!rriin
Formit:27, Issued 2004-11-10 M2PFHXDA1112 (4 of 4)
Revision#:3, Ravised 2615-03-24 12/197%016

Page 142 of 626



Reagent

LCM2PFTeDA 00007

1111111111



i

738563

52 :‘ Z ﬂ ﬂ ﬁ ( //7 ‘ ID: LOM2PFTeDA,_00007
= = —— - Exp: 120720 Prpek: S8 r—_

. 13C2-PFTeDA at S0ugimL

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
R DE: MZ2PFTeDA LOT NUMBER: M2PFTeDA1115
COMPOUND: Perfluoro-n-[1,2-"C Jtetradecanoic acid
STRUCTURE: CAS #: Not available
0
\/ \/ \/ \/ \/ \/ ol
\/\/\/\/\/\/\13/ on
/\ /\ /\ /\ /\ /\ /\

MOL R M : ®C,”CHF,0, MOL QL!I.AB EIGHT: 716.10
CONCENTRATION: 50 ¢ 2.5 pg/ml LVE Methanol

- Water (<1%)

MICAL PURITY: >98% ISOT URITY: >09% “C
LAST TESTED: (mwsayym 12/07/2015 (1,2-C,)
EXPIRY DATE: (i) 12/07/2020
RE END T E: Store ampoule in a cool, dark place
(o] TATI DATA ATT, ED:
Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)
DI INFORMAT|
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: % Date: _12/08/2015
” B.G. Chittim iy
Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
$19-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM)} was f
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only ba used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact o ingestion. Al procedures should be carried
out in a weli-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Wasts should
be disposed of according to national and regional regulations, Safety Data Sheets {SDSs) are available upon request,

HESIS / CH CTERI iON:
Where possible, ail of our products are synthesized using sirgle-product unambiguous routes. They are then characterized, and
theilr structures and purities confirmed, using a combination of the most relavant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMB/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS,
HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques {as stated above) and its
solubliity in a given diluent is taken into consideration. Duplicate sclutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relativa response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY;

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the independent parameters
X, X,,...X, On which it depends Is:

n

U (P(x) X2, )} = Zu(y,x,)l

i=]
where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with waights {calibration of the balance) and volumes
(calibration of the volumetric glassware), An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a lsvel of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard sclutions are traceable to specific crystalling lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC fraceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NiST. For certain products, traceability to

International interlaboratory studies has also been established.

EXPIRY DATE 10D OF VALIDITY:
Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyta(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in materlal and workmanship and to confarm to the stated
technical and purity specifications.

QUALITY MANAGEMENT;

This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
[SO/IEC 17025 by the Canadian Association for Laboratary Accreditation Inc. (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

b/ d
1 P CALA

ACCREDITLS

~

REFERENCE MATEPAL
FRODUCER

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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FEigure 1: M2PFTeDA; LC/MS Data (TIC and Mass Spectrum)
07dec2015_M2PFTeDA_003 07-Dec-2015 13:37:45 '
M2PFTeDA1115 25 ug/ml Scan ES-
TIC
oo 7.48e7
Eo
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2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 _
07dec2015_M2PFTeDA_003 351 {5.903) 07-Dec-2015 13:37:45
M2PFTeDA1115 25 ug/ml Scan ES-
100+ 715 1.42e6
BE_
] ;16
670 717
0 A L NI B S I L R L R e ey R R R R R s e ans ey ne e s o R S o R Y
260 300 350 400 450 500 550 600 850 700 750
Conditlons for Figure 1:
LEC: Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro AP MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Fult Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
’ Start: 65% (80:20 MeOH:ACN) / 35% HO Capillary Voltage (kV) = 3.00
(both with 10 mM NH,0Ac buffer) Cone Voitage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {I/ht) = 60
before retumning to initial conditions in 0.5 min. Desoivation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/imin

Form#:27, Issued 2004-11-10
Revisionti:3, Revised 2015-03-24
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Figure 2: M2PFTeDA; LC/MS/MS Data (Selected MRM Transitions)

07dec2015_M2PFTeDA_005 07-Dec-2015 14:43:48
M2PFTeDA1115 500 ng/mi
M2PFTeDA [3¢,12C,,F 0,1 — ['3C.12C,.F,,] 715> 670
100+ 2 12V 27V2 1 12V 27, 5.90e4
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10 PFTrDA [C43F250,1" — [Cy,F 551" 663 > 619
92.7
*
G Illlll'lllllllllIIIIII|1IlllIlIlllllIIIIII[]IIIDIIlllllIllllllllIIIII‘[IIlllllllli'lllllllII]IIIl'llI]
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CoF 50,17 — [C4F. ]
_— PFOA [C5F150,] [C7Fs] 413 > 369
103
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n r_Figu
Injection: Direct loop injection ara
10 pl (500 ng/ml M2PFTeDA)
' Collision Gas (mbar) = 3.28e-3
{Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 14
{both with 10 mM NH,OAgc buffer)
iFlow: 300 ulfmin
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iD: LCMAPFHPA_0D0O7
Exp: 0527721 Drpd SBC .
= 13C4-Perfluoroheptancic a

WELLIN GTON CERTIFICATE OF ANALYSIS

DOCUMENJATION

LABORATOI?;

PRODUCT CODE: M4PFHpA LOT NUMBER: M4PFHpA0516
COMPQUND: Perfluoro-n-[1,2,3,4-"C ]heptanoic acid
STRUCTURE: CAS #: Not available

NS N/

/0\13/0\13/ ~

e OH
/ \ / N / \
MOLECULAR FORMULA: “C,*CHF O, MOLECULAR WEIGHT: 368.03
CONCENTRATION: 50 £ 2,5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%*C
T TESTED: (nmddipyy) 05/27/2016 (1.2,3,4-°C))
XPIRY DATE: (mmdiyy) 05/27/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED;

Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: m, Date: _(07/05/2016
” B.G. trittim G
Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Formif:27, Issued 2004-11-10 MAPFHpAQ516 {1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only, This certified reference material (CRM) was .
designed to be used as a standard for the identification and/or quantification of the spacific chemical compound it contains.

This product should only be used by qualified personne! familiar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

IS :
Where possible, all of our products are synthesized using single-product unambiguocus routes. They are then characterized, and
their structures and purities confirmed, using & combination of the most relevant techniques, such as NMR, GC/MS, LG/MS/MS,
SFCIUVIMS/MS, x-ray crystallography, and melting peint. Isotopic purities of mass-labelled compounds are alse confirmed using

HRGC/HRMS and/or LC/MS/MS,

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
fot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/for SFC/UVIMS/MS.
The relative tesponse factors of the analyte of interest in each solution are required 1o be <5% RSD. New solution lots of existing
products are compared to oider lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
eguation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters

X, X,....X, on which it depends is:
ﬂ'c (y(xt’le"'xn )) b Z"(J’:l‘;)z
u i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded meximum combined percent reiative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:

All reference standard solutions are traceable to specific crystalling iots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A {olerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established,

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this preduct have demonstrated stability in s composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is parformed

on a routine baslis.

LIMI TY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

ALITY MAN NT:
This product was produced using a Quaiity Management System registered to the latest versions of [SO 9001 by SAl Global,
ISO/EC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc., (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

+9
* * CALA
. ¥ wiing
AT RS el At Mn%wzﬂuﬂ.

ACCREDITED

**For additional information or assistance concerning this or any other products from Wallington Laboratories Ine.,

please visit our website at www.weil-abs.com or contact us directly at info@well-labs com**
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Figure 1; MA4PFHpA; LC/MS Data (TIC and Mass Spectrum)
27may2016_M4PFHpA_001 27-May-2016 15:05:46
M4PFHpAO516 25 ug/mi Scan ES-
TIC
100 9.47e7
g_
e N B L e e B S saaan et — T T e ime
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27may2016_M4PFHpA_001 173 (2.909) 27-May-2016 15:05:46
M4PFHpAO518 25 ug/ml Scan ES-
100~ 367 1.53e6
&
] 322
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Bt e T AT L et RAARNEERENERZAIREAZESAIES LT m/z
160 180 200 220 240 260 280 300 320 340 360 380 400 420
on for F 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
rom hi n M3 Parameters
Column: Acquity UPLC BEH Shieid RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN)} / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voitage {V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 Cone Gas Flow (I/hr) = 50
min before retuming to initiai condliions in .5 min. Desolvation Gas Flow (/hr} = 750
Time: 10 min
Flow: 300 ulmin
Formi#:27, lssuad 2004-11-10 M4PFHpADS516 (3 of 4)
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Figure 2; M4PFHpA; LC/MS/MS Data (Selected MRM Transitions)

27may2016_M4PFHpA_002 27-May-2016  16:48:53
M4PFHpAO0516 500 ng/ml
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Injection.  Direct loop injection MS Parameters

10 ul (500 ng/ml M4PFHpA)
Coliision Gas (mbar) = 3.35e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 11
(both with 10 mM NH,OAg buffer)

Flow: 300 pifmin
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= D- LCM5PFPEA_00008
== Exp: 05/22/20 Prpd; S8C
- 13C5-Perfluoropentanoic a

WELLINGTOMN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
.}/}MM}Z_/ //Q///é///( V.

L ¢Be 9pl T

PRODUCT CODE: M5PFPeA LOT NUMBER: M5PFPeAD515
COMPOLUND: Perfluoro-n-["C Jpentanoic acid
STRUCTURE: CAS #: Not available

|=5 /F F1\ /F 13"

c i C
F/ "‘-1%/ \130/ ~

AWATT
F F F F

MOLECULAR FORMULA; ¥CHF,0, MOLECULAR WEIGHT: 269.01
.CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S): Methanol

Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >89% *C
LAST TESTED: mmeaywy 05/22/2015 ("C,)
EXPIRY DATE: immeenyy 05/22/2020

RE MENDED ST GE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LG/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perfluoro-n-pentanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(05/25/2015

” B.G. Chittim (mmoyyyy}

Wellington Laboratorles Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 « Fax: 519-822-2849 - info@well-labs.com

27, -10
Rovisont3, Rovsod 2015.05.24 Gl e Rl 16



The products prepared by Wellington Laboratories Inc. are for laboratory use only. This centified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regional reguiations. Safety Data Shests (SDSs) are available upon request.

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GCIMS, LC/IMS/MS,
SFC/UVIMSBIMS, x-ray crystallography, and meiting point. |sotopic purities of mass-labelled compounds are alse confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY; A
Prior to sclution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubllity In a given diluent is taken into consideration. Duplicate soluticns of a new product are prepared from the same crystaliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared te older lots in the same manner, which further confirms the homogenelty of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of aur reference standard solutions Is calculated using the following
equation:

The combined relative standard uncertainty, u {v), of a value y and the uncertainty of the independent parameters

X, XX, ON which it depends is:
u (P, X0 X, )) = ]/Z u(y,x,)?
=1

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISOAEC 17025 accredited calibration company, In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceabie external welghts. All voiumetric glassware used is of Class A tolerance and has bean
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interaboratory studies has also been established.

A : A
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyts(s) Is performed
on a routine basis,

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defacts in material and workmanship and to conform to the stated
technical and purity specifications.

UAL EM H
This product was produced using a Quality Management System registerad to the latest versions of ISO 9001 by SAl Global,

tSONEC 17025 by the Canadian Association for Laboratory Accraditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

A J

» . 3

‘_“: l. Cé‘,!._A ACCREDITED
Foand e £ IE"%W

**For additfonal information or assistance conceming this or any other preducts from Wellington Labaratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@wetl{abs com**
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Figure 1: M5PFPeA; LC/MS Data (TIC and Mass Spectrum)

22may2105_M5PFPeA_002 22-May-2015 14:38:34
M5PFPeA0515 10 ug/mi Scan ES-
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22may2105_M5PFPeA_002 150 (2.522) 22-May-2015  14:38:34
M5PFPeA0515 10 ug/ml Scan ES-
100~ 268 1.46€6
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L LA B T e o S L o o e e e o e a1
225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
om hi n MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capiliary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 60
1.5 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formi#:27, lsstied 2004-11-10 Page 156 of 626 MsPFPerbAS1 DI 16
rev0
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Eigure 2: M5PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flgure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml M5PFPeA)
Collision Gas {mbar) = 3.35e-3
Mobile phase: Isccratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =9
(both with 10 mM NH,OAc buffer)
Flow: 3_00 ul!min
Formit27, Issued 2004-11-10 Page 157 of 626 M5PFPaA0§!Q(4_|_r?;gQO]_6
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KA

730615

ID: LCMBFOSA_00011

Exp: 1222017 Prpd: SBC
13C8-Perflucrococtanesulfo

WELLIMN GTOI‘*:T CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: M8FOSA-I LOT N BER: MBFOSA1215l
COMPQUND: Perfluoro-1-[°C Joctanesulfonamide
STRUCTURE: CAS i#: Not available

ﬂc §/ \/ N/

13
NS \.a/ N

/\ /\ /\ /\

MOLECULAR FORMULA: ®CH,F_NO.S MOLECULAR WEIGHT:  507.09
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Isopropanol
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
LAST TESTED: tmmisawm) 12/22/2015 (C,)
EXPIRY DATE: reayym 12/22/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data {TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: _01/14/2016

~ B.G. Chittim (mméceysy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formit:27, issued 2004-11-10 MBFOSA1215t (1 of 4)
Rovisior, Revised 2015:05-24 Page 159 of 626 12/1972016



INTENDED USE;

The products prepared by Wellington Laboratories Inc. are for laboratery use only. This certified reference material (CRM) was ;
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.,

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and frained in the handling of hazardous
chernicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carrled
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHE C TERI ON;
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,

SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.,

MO Ui } -
Prior to solution preparation, crystalline materlal is tested for hamogenetty using a variety of techniques (as stated above) and its
solubility in a given dilvent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMSIMS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further confirms the homogenslty of the crystalline material as

well as the stabllity and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the foliowing
equation:
Tha combined relative standard uncertainty, u {y), of a value y and the uncertainty of the Independent parameters

Xy Xu..X 0N which it depends is:
4 (V%)% 0. %,)) = 1/2 u(y,x,)?
=1

where x is expressed as a relative standard uncertainty of the individual paramater,

The individual uncertainties taken inte account includs those associated with welghhs {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for ail of our products,

JRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regutarly tested by an extemnal ISO/IEC 17025 accredited calibration company. In addition, thelr calibration Is verified prior to sach
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabls to NIST. For certain products, traceabillty to

international interlaboratory studies has also been established.

E AT 0D OF VALI :
Ongoing stability studies of this product have demonstrated stabiiity in its composition and concentration, until the spacified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the Jlisted analyte(s) is performad

on a routine basis.

ED RI TY: )
At thie tima of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

A H
This product was produced using a Quality Management System registered to the latest versions of 1SO 8001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 12286), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

* CALA arfag

L]
Adr Mgt RN REFCREMCE MATZAIAL
PHODUCER

41
)
A}

- 4

**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs com or cantact us directly at info@well-labs . com**
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Figure 1: M8FOSA-I; LC/MS Data (TIC and Mass Spectrum)
| 22dec2015_MBFOSA_001 22-Dec-2015 16:24:09
| MBFOSA12151 25 ug/mi Scan ES-
' TIC
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22dec2015_MBFOSA_001 338 (5.684) 22-Dec-2015 16:24:09
M8FCSA12151 25 ug/ml Scan ES-
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BQ_
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ition i
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromategraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (hegative}
Start: 50% (80:20 MeCH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (i/hr) = 750
Time: 10 min
Flow: 300 plmin

Formi#:27, Issued 2004-171-10
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Eigure 2: MBFOSA-I; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loop injection MS Parameters
: 10 pl (500 ng/ml MBFOSA-)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isccratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
{both with 10 mM NH | ,OAG buffer)
Flow: 300 pimin
Form#:27, issued 2004-17-10 - MsFosmzfé(fm)zo 16
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— Eyp: (572421 Prpd. SBC —_——
13C4-Perfluarobutanoic ac

WELLIE‘J—GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Darrid tE
PRODUCT CODE; MPFBA LOT NUMBER: MPFBA0516
COMPOQUND: Perfluoro-n-[1,2,3,4-°C Jbutanoic acid
STR URE: CAS #: Not available
F., F ﬁ
F\:%/‘SC\:&/HC\
OH
VANV
F F F F
MOLECULAR FORMULA: “CHF.0, LECULAR WEIGHT: 218.01
CONCENTRATION: 50 £ 2.5 pgfml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >08% ISOTOPIC PURITY: >98%"C
LAST TESTED; (mmaaymy) 05/24/2016 (1,.2,34-°C,)
EXPIR 1 (mmiddlyyyy) 05/24/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyt ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: _05/30/2016

“ B.G. thittim (mmidlyyss)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 -« info@well-labs.com

Form#:27, issued 2004-11-10 MPFBACG516 {1 of 4)
Revision?:3, Revi 24
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnsl familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecassary human contact or ingestion. All procedures should be carried
out in a wefl-functioning fume hood and suitable gloves, eye protection, and clething should be wormn at all imes. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

Y| 1 1ON:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a cormbination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, Isotopic purities of mass-labelied compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS,

OMO ITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required {o be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:;

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,..X% on which it depends is:
e (P51, Xp..%,)) = Jzu(y,x,)’
i=1

where x is expressed as a relative standard uncertainty of the individyal parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric giassware). An expanded maximurm combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) Is stated on the Certificate of Analysis for all of our products.

ILITY:
Ali reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEG 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceabllity to

international interlaboratory studies has also been established.

I »
Ongoing stabilify studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

iMi Wi
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1 523).

™" CALA

o
L REERCHOE MATERIAL

ACCREDITEDR

**For addltional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs com**
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Figure 1; MPFBA; LC/MS Data (TIC and Mass Spectrum)
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Gonditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
. MS P
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,0Ac buffer) Cone Voltage (V) = 10.00
Ramp to 90% organic aver 7 min and hald for 1.5 min Cone Gas Flow ((/hr) = 100
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, izsued 2004-11-10 MPFBADS16 (3 of 4)
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Eigure 2: MPFBA; LC/MS/MS Data (Selected MRM Transitions)

L
24may2016_MPFBA_003 24-May-2016 15:26:21
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Conditions for Flgure 2
Injection: Direct loop Injection MS Parameters
10 pl (500 ng/ml MPFBA)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy (eV) = 10
(bath with 10 mM NH,OAc buffer)
Flow: 300 plimin
Formit:27, lesued 2004-11-10 Page 167 of 626 MPFBA"E_‘ZH&@OlG
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ID: LCMPFDA_0D011
———— 4P 08/1%/20 Prpd- SBC —

| V4 M C 13C2-Perfluomadecanok a
WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFDA LOT NUMBER: MPFDA(0815
COMPOUND: Perfluoro-n-[1,2-C ]decanoic acid
STRUCTURE: CAS #: Not available

F F F F F F F F ©
F \c/ \c/ c/ c/ ‘3!:!
N N N N NN
/\N /N /\ /\ /\
F F F F F F F F F F
MOLECULAR FORMULA: “C,*C,HF O, MOLECULAR WEIGHT: 516.07
CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% OPIC PURITY:; >99% “C
LAST TESTED: (mmweavy 08/19/2015 (1,2-°C,)

EXPIRY DATE: tmricoryywy) 08/19/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
Contains < 0.1% of “C -PFNA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %_, Date: (8/21/2015

~ B.G. CHittim ()

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 » info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for iabaratory use only. This certified reference material {CRM) was .
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product shoukd only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be warn at all times. Waste should
be disposed of according to national and regional regulations. Safety Dala Sheets (SDSs) are available upon request.

ES A TER ION;
Where possible, all of our products are synthesized using single-product unambiguous routss. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are aiso confirmed using

HRGC/HRMS and/or LC/MS/MS.

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relativa response factors of the analyte of interast in each solution are required to be <5% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogensity of the solutions in the storage containers,

UNCE I H
The maximum combined relative standard unceriainty of our reference standard solutions is calculated using the following

equation:
The combined relative standard uncertainty, t{y), of a value y and the uncertainty of the independent parameters

X, X,...X, on which it depends is:
U, (%, X350 ,)) = ]}Zu(y,x,)’
=1

where x is expressed as a relative standard uncertainty of the individual parameter.
The individual uncertainties taken into account include those assoclated with waights (calibration of the balance) and volumes

(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline Iots. The microbalances used for solution preparation are
regularly tested by an external ISO/NEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A folerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has aiso been established.

Pl P D AL g
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listad analyte(s) is performed

on a routine basis.

Rl d
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

NAG NT:
ystem registersd to the latest versions of IS0 9001 by SAl Global,

This product was produced using a Quality Management §
ISO/IEC 17025 by the Canadian Assaclation for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),
1y :
L)
[
* I CALA
‘lﬂ ) ‘e..w ACCREDITEDS
Acgeny a0t Atk nm%ﬁ;m

**For additional Information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www,wellJabs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFDA; LC/MS Data (TIC and Mass Spectrum)
19aug2015_MPFDA_001 19-Aug-2015  10:09:49
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|§Qngiﬂgn§ for Figure 1:
EC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
hrom hic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2,1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {l/hr) = 50
before retumning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow; 300 pl/min

Formit:27, Issued 2004-11-10
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Eigure 2: MPFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 ul (500 ng/ml MPFDA)

Collision Gas (mbar) = 3.358-3

Mobile phase: [socratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (V) = 13

(both with 10 mM NH,OAc buffer)
Flow: 200 plifmin

Farmt:27, Issued 2004-11-10
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12: LCMPFDoA_00008
Exp: D4A18/21 Prpd: SBC
— _ — — 13C2-Perfluornododecanoic

INGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Ny Y4 L/// 6-4/C
PRODUCT CODE: MPFDoA LOT NUMBER: MPFDoA0416
COMPOUND: Perfluoro-n-[1 ,2-"C ]Jdodecanoic acid
STRUCTURE: CAS #: Not available

NN/ NNSNS 1,l|

\/\/\/\/\/\13

/\ /\ /\ /\ /\ /\

OH

MOLECULAR FORMULA: *C,"C, HF_O, MOLECULAR WEIGHT: 616.08
CONCENTRATION: 50 + 2.5 pg/mi SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% *C
T TESTED; mmayyrs) 04/08/2016 (1,2-%C)
EXPIRY DATE: iy 04/08/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:' Date: _04/15/2016

” B.G. ehittim (i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « Info@weli-labs.com
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[ ED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

H DS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handiing of hazardous
chemicals. Due care shouid be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYN S N:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LCMSIMS,
SFCIUVIMS/MS, x-ray crystaliography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solutien preparation, crystalline materlal is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken inte consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each sclution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the hamogeneity of the crystaliine material as

well as the stability and homogeneity of the soiutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following
equation;

The combined relative standard uncertainty, v (y), of a value y and the uncartainty of the independent parameters

X, X,...X, 0N which it depends is;
uc(y(x,,x,,...x,,)) = ]’Zu(y#x.l)z )
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account inciude those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

Ali reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verified prior to each
weighing using NIST and/or NRC traceabls external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

intemnationai interlaboratory studies has also been established,

EXPI A P OF VALIDITY:
Ongoing stabillty studies of this product have demonstrated stability in its composition and-concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

At the time of shipment, all producis are warranted to be frea of defects in material and workmanship and to conform to the stated
technical and purity specifications.

[ E '
This product was produced using a Quality Management System raglstered to the latest versions of ISO 9001 by SAI Glabal,
ISO/EC 17025 by the Canadian Assaciation for Laboratoiy Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB: AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: MPFDoA; LC/MS Data (TiC and Mass Spectrum)
08apr2016_MPFDocA_002 08-Apr-2016 13:17:32
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
rom hi iti MS$ Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% HO Capillary Voitage (kV) = 2.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pifmin
Form#:27, issued 2004-11-10 - MPFDOAQ416 (3 of 4)
Revisioni#:3, Revised 2015-03-24 12/ 21.9@02016
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Eiaure 2; MPFDoA; LC/MS/MS Data (Selected MRM Transitions) .
08apr2016_MPFDoA_003 ' 08-Apr-2016  15:52:42 '
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Injection; Direct toop injection MS Parameters

10 i (500 ng/mi MPFDoA)
Collision Gas (mbar) = 3.24e-3

‘| Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collisicn Energy (eV} = 13
(both with 10 mM NH,0Ac buffer)
Flow: 300 pifmin
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Exp® 24/09/21 Prpd: SBC
13C2-Perfluoroh: ic ac

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFHxA LOT NUMBER: MPFHxA0416
UND: Perfluoro-n-[1,2-"C, ]hexanoic acid
STRUCTURE: CAS #: Not available

F

N M A

F/ \F F/ \F F/ \F

MOLECULAR FORMULA: 1C,C HF 0, MOLECULAR WEIGHT; 316.04
CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S}): Methanol

Water {<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99%"C
LAST TESTED: mmddyyy 04/08/2016 (1.2-°C,)
EXPIRY DATE: mmdavyy) 04/08/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Flgure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains < 0.1% of perfluoro-n-hexanoic acid and ~ 0.3% of perfluoro-n-octanoic acid.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/29/2016

“ B.G. chittim (mmiddiyyyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@well-labs.com

;Ol:‘;!#zi, ls;ued 2%0;-?-1% MPFHxAD416 (1 of 4)
iont:3, £ 0715-03-24
avision#3, Revise Page 179 of 626 12/197b16



INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use'only. This certified reference material (CRM) was ‘
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familfar with its potential hazards and trained In the handling of hazardous
chemicals. Due care should be exarcised to prevent unnecessary human’contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye pratection, and clothing should be worn at ail times, Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

Where possible, all of our products are synthesized using singie-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting paint, Isotopic purities of mass-labelied compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS,

HOMOGENEITY:

Prior 1o solution preparation, crystalline material Is tested for homogeneity using a variety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaliine
lot and, after the addition of an appropriate intarmal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UVIMS/MS.
The relative response factors of the analyte of interest In each solution are required to be <5% RSD, New solution lots of existing
products are compared to clder lots in the same manner, which further confirms the homogeneity of the crystalline material as

well &s the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calcylated using the following
equation:
The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,,...x_on which it depends is:
u, (0%, %p50%,)) = ]}Zﬂ(y.x,)"
=l

where x Is expressed as a relative standard uncertainty of the indlvidual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regutatly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing ysing NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabla to NIST. For certain products, traceabiiity to

intefnational interlaboratory studies has also been established.

E A
Ongoing stability studfes of this product have demonstrated stability in Its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} is performed

on a routine basis.

TED W, : .
At the time of shipment, all products are warranted to be fres of defects in material and workmanship and to conform to the stated

technical and purlty specifications.

UAL EMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1ISO GUIDE 34 by ANSI|-ASQ
National Accreditation Board (ANAB; AR-1523),

**" CALA mgfm
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**For additional information or assistance conteming this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-lahs.com or contact us directly at info@well-labs.com™
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Eigure 1: MPFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
hr nditio MS Parameters
Column: Acquity UPLC BEH Shieid RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Caplllary Voltage (kV) = 2.00
{both with 10 mM NH OAc buffer} Cone Voltage (V) = 15.00
Ramp to 80% organlc over 7.5 min and hold for 1.5 min Cone Gas Flow (l/hr) = 100
before returning to initial conditions over 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Fiow: 300 plfmin
Formt:27, lssued 2004-11-10 MPFHXAG41E (3 of 4)
Revision#:3, Revised 2(115-03-24 12/ 19% 16
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Eiaure 2: MPFHxA; LC/MS/MS Data (Selected MRM Transitions)

08apr2016_MPFHxA_003 08-Apr-2016  15:44:06
MPFHxA0416 500 ng/mi
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Conditions for Figute Z:

injection: Direct loop injection MS Parameters
10 [l {500 ng/ml MPFHxA)
Collision Gas {mbar) = 3.39e-3

Mobile phase: Isocratic 80% (80:20 MeCOH:ACN) / 20% H,O Collision Energy (V) = 10
{both with 10 mM NH,OAc buffer)

Flow: 300 pt/min

Form#:27, Issued 2004-11-10 MPFHxAG416 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
Weyliiis)
\// v / 7
PRODUCT CODE; MPFHxS LOT NUMBER: MPFHxS1015
MP D: Sodium perfiuoro-1-hexane[*0,]Jsulfonate
STRUCTURE; CAS #: Not available

F\C/F F\C/F F\C/F s
N N

/N /N /N

F F F F F F

MOLECULAR FORMULA: C,F,.5"0,"ONa MOLECULAR WEIGHT: 426.10

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
47.3 £ 2.4 pyg/ml (MPFHxS anion)

CHEMICAL PURITY: >08% ISOTOPIC PURITY: >94% (*0,)

LAST TESTED; mmddyy) 10/23/2015

EXPIRY DATE: inmvaoyyy) 10/23/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

b E JA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

TI L INFORMATION:

See page 2 for further details.

. The response factor for MPFHxS (C F $"0,"0’) has been observed to be up to 10% lower than for
PFHxS (C,F,$"0,) when both compounds are injected together. This difference may vary between
instruments.

. Due to the isotopic purity of the starting material (0, >94%), MPFHxS contains ~ 0.3% of PFHxS.

This value agrees with the theoretical percent relative abundance that is expected based on the
stated isotopic purity,

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/28/2015

~ B.G. Chittim et

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 « info@well-labs.com

Form#27, Issued 2004-11-10 MPFHxS1015 (1 of 4,
Revision#:3, Revisad 2015-03-24 Page 184 of 626 12/ 19;@{516



The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exarcised to prevent unnscessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting peint. Isotopic purities of mass-labelled compounds are also confirned using

HRGC/HRMS and/or LC/MS/MS.
HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and Its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UVIMS/MS.
The relafive response factors of the analyte of interest In each solution are required to be <6% RSD. New solution lots of existing
products are compared to oider lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.
UN H
The ma;(imum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:
The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X,, X,,...X, on which it depends is:
u (P(x), %,,.%,)) = 1’2"0’,%)2
i=[

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a

coverage factor of 2 and a fevel of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceable to specific crystalline lots. The microbatances used for solution preparation are
regularly tested by an external ISO/IEC 17026 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable extarnal weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monltoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 8001 by SAl Global,
ISO/IEC 17025 by the Canadlan Association for Laboratory Accreditation Inc. (CALA; A 1226}, and 1SO GUIDE 34 by ANSI-ASQ

Mational Accreditation Board (ANAB; AR-1523).

L ¥ 2
Rt j
- CALA :
L L > d ACCREBRITED
~ L) T -
YLD Ry e RLFERENCE WATETIAL
BRODUCTR

**For addilional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs com or contact us directly at info@well-labs .com**
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Figure 1: MPFHxXS; LC/MS Data (TIC and Mass Spectrum)
230ct2015_MPFHxS_002 23-0ct-2015 12:51:05
MPFHxS1015 10 ug/m| Scan ES-
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230ct2015_MPFHxS_002 190 (3.195) 23-Oct-2015 12:51:05
MPFHxS1015 10 ug/ml Scan ES-
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160 180 200 220 240 260 28 300 320 340 360 380 400 420 440
nditi ure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions Ms Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Fulf Scan {150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V} = 50.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (l/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plmin

Formrit 27, Issued 2004-11-10

Revisiori.3, Revised 2015-03-24
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Figure 2; MPFHxS; LC/MS/MS Data (Selected MRM Transitions) ]

230ct201 5\_MPFHxS_003' 23-Oct-2015 14:13:59
MPFHxS1015 500 ng/ml
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Conditions for Figure 2;
Injection; Direct loop injection MS Parameters

10 pl (500 ng/ml MPFHxS)
Collisicn Gas {mbar) = 3.35e-3

Mobile phase: Isocratic B0% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)

Flow: 300 pimin
Form#:27, Issued 2004-11-10 MPFHxS1015 (4 gt 4
Revision#3, Revised 20150324 Page 187 of 626 . 1%ff§22b16
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l i CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE; MPFNA LOT NUMBER: MPFNAO414
COMPOUND: Perfluoro-n-[1,2,3,4,5-"°C Jnonanoic acid
STRUCTURE; CAS #: Not available
Q
VIV YV
F/\/\/}c/}c/\
/ \ / \ AN / \
MOLECULAR FORMULA: “G,"C HF .0, MOLEC R WEIGHT: 469.04
CONCENTRATION: 50 £ 2.5 pg/ml VEN : Methanol
Water (<1%)
CHEMICAL PURITY: >88% ISOTOPIC PURITY: >99%"C
LAST TESTED: immdovsy 04/13/2014 (1,2,3,4,5-°C,)
EXPIRY DATE: immoaavyy) 04/13/2019
RE ENDED STORAGE: Store ampoule in a cool, dark place

2]e] ENTATI ATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/01/2015

~ B.G. Chittim i)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com

Form#:27, Issued 2004-11-10 MPENAO414 (1 of 4)
Revision#:3, Revised 2015-03-24 Page 189 of 626 12/1942016



INTENDED USE:

The products prepared by Wellington Laborateries Inc. are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

H RDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous

chemicals. Due care should be exercised to prevent unnecessary human contact or ingéstion. All procedures shouid be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS ARACTERI [ON:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities conflirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/IMS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximurn combined relative standard uncertainty of our reference standard soiutions Is calculated using the following
equation:

The combined relative standard uncertainty, u{y), of a value y and the uncertainty of the indepandent parameters

X,, X,,...x_ on which it depends is: :
U, (y(xl ,xz,...x")) = .‘/Zu(y,x,)z
1=l

where x is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidenica of 85%) is stated on the Certificate of Analysls for all of our products.

[RACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. Ali volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

intemational interlaboratory studies has also been established.

XP DA P D VAL IDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampouls. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform fo the stated
technical and purity specifications. ’

QUALITY MANAGEMENT:

This product was produced using a Quality Management System reglstered to the latest versions of 1SO 5001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISQ GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB: AR-1523).
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**For additional information or assistance conceming this or any other products from Wellington Laboratories inc.,

please visit our website at www.well-lahs.com or contact us directly at info@well-labs.com**
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Figure 1:

MPFNA; LC/MS Data (TIC and Mass Spectrum)

11apr2014_MPFNA0414_003 11-Apr-2014
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Conditions for Flaure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro API MS
Param
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 850 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hotd for 2 min Cone Gas Flow {Ithr) = 50
befora retumning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
;om_w#:??, Issued 2004-11-10 MPFNAD414 {3 of 4)
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Figure 2: MPFNA; LC/MS/MS Data (Selected MRM Transitions)

) 3
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Conditions for Figure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml MPFNA)
Callislon Gas {mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN} / 20% H,0 Collision Energy (eV) = 11
{bath with 10 mM NH,OAc buffer)
Flow: 300 wlmin
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2 e — D LCMPFOA_00012
Exp: 012221 Prpd: SBC. ——
13C4-Perfluorooctandic ac

WEL IN GTON CERTIFICATE OF ANALYSIS

TORIES DOCUMENTATION
PRODUCT CODE: MPFOA LOT NUMBER: MPFOA0116
COMPQUIND: Perfluoro-n-[1,2,3,4-"C Joctanoic acid
STRUCTURE: AS #: Not available

VARV
\/\/\3/\13/\

/\ /\ /\ /\

F.
OH

MOLECULAR FORMULA; “"C,"CHF O, MOLECUEAR WEIGHT: 418.04
ENT N: 50 + 2.5 pg/mi SOLVENT(S}): Methanol
Water (<1%)
CHEMICAL PURITY: >98% SOTOPIC PURITY: >99% *C
T ED: ity 01/22/2016 (1’2'3'4_1304)
EXPIRY DATE: (nmdayyy 01/22/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.1% of native perflucro-n-octanoic acid (PFOA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _02/01/2016

~ B.G. Chittim (mmicdiyyy)

Wellington Laboratories inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-2849 + info@well-labs.com

;om:ﬁf:z’, Issued 200;-11-10 MPFOAG116 {1 of 4)
avisionit:3, Ravised 2015-03-24 Page 194 Of 626 12/1%016



INTENDED USE: :

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified refarence material (CRM) was
designed to be used as a standard for the identification and/or quantffication of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicais. Due care should be exerclsed to prevent unnecessary human contact or ingestion. All procedures should be carried
out in & well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ali times. Waste should

be disposed of according to. national and regional regulations, Safety Data Sheets (SDSs) are available upon raquest.

SYNTHESIS / CHARACTERIZATION: '
g single-product unambiguous routes. They are then characterized, and

Where possible, all of our products are synthesized usin
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prier to solution preparation, crystalline materiai is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new preduct are prepared from the same crystaliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage confainers.

UNCERTAINTY:
s calculated using the following

The maximum combined relative standard uncertainty of our reference standard solutions |
equation:

The combingd relative standard uncertainty, u(y), of a value y and the uncertainty of the independent parameters

X, X,...x oh which it depends is:
u ((x,y,.x,)) = 1{2“0’:"‘:‘)2
=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with welghts (calibration of the balance) and voiumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products,

TRACEABILITY:

All reference standard solutions are traceable to spegific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration cormpany. In addition, their callbration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procadures, which are ultimately traceable to NIST. For certain products, traceability fo

International interlaboratory studies has aiso been established.

XPIRY DA ERIOD VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monftoring for any degradation or change in cancentration of the listed analyte(s) is performed

on a routine basis.

D RA H
At the time of shipment, all products are warranted to be free of defects in matetial and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

sV
© 1 CALA :
fa 2 ACCHEDITED
- AL gl -o“:c Al mgﬁc&‘mm
**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www,weli-labs.com or contact us directly at jnfo@well-labs.com**

MPFOAO116 (2 of 4)
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions)

22jan2016_MPFOA_005 22-Jan-2016 16:28:20
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C% 210
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PFHpA [CiFi30,1"  —  ICgFy,) 363 > 319
100 131
.O 0.40 060 0.80 1.00 1.20 1.60 1.80
on or Figu
Injection: A Direct loop injection M$ Parameters
10 pl (500 ngfml MPFOA)
Collision Gas (mbar) = 3.58¢-3
Mabile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,C Collision Energy {eV) = 10
(both with 10 mM NH,0Ac buffer)
Flow: 300 pl/min
Formit:27, Issusd 2004-11-10 MPFOAQM6 (4 of 4)
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Figure 2: MPFOA; LC/MS/MS Data (Selected MRM Transitions) .

22jan2016_MPFOA_005 22-Jan-2016  16:28:20
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Conditions for Floure 2:
Injection; . Direct lcop Injection MS Parameters

10 pl (500 ng/ml MPFOA}
Collision Gas (mbar) = 3.58e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 10
(both with 10 mM NH, OAc buffer)

Flow: 300 plimin
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Exp: nema.’!i Prpd. SBC

13C4-Perflucrooctanesufo rr—
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: MPFOS LOT NUMBER: MPFOS0816
Q UND: Sodium perfluoro-1-[1,2,3,4-°C Joctanesulfonate
STRUCTURE: CAS #: Not available
\ / \ / X / \ / SO;;'Na*
. yd \ -~ \ -~ \3/ NS
/ \ / \ / \ / \
MOLECULAR FORMULA: " 12G4F”SO Na MOLECULAR WEIGHT: 526.08
CONCENTRATION;: 50.0 £ 2.5 pyg/ml (Na salt) SOLVENT(S): Methanol
47.8 + 2.4 pg/ml (MPFOS anion)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “*C
LAST TESTED: mmidavyy) 08/03/2016 (1 ,2,3,4-“‘04)
EXPIRY DATE: ismdivyy) 08/03/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED;

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions}

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.8% Sodium perfluoro-1-[1,2,3-"C _Jheptanesulfonate.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _08/05/2016

~ B.G. thittim GRRT25T)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formik27, Issued 2004-11-10 MPFOS0816 (1 of 4)
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TEN i .
The products prepared by Wellington Laberatories inc. are for laboratory use only. This certified reference matetial (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:;
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should bi exercised to prevent unnecessary human contact or ingestion. All pracedures should be carried
out In a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safely Data Sheets (SDSs} are available upon request.

ESI i N:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labellad compounds are also corfirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY: -

Priar to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility In a given diluent Is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalfine material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY;

The maximum combined relative standard uncertainty of our reference standard solutions s calculated using the following
equation:

The combined reiative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,...X On which it depends Is;
. (y(x, sxzs"-xﬂ)) = TIZU(J’,XJZ
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individuai uncertainties taken into account nclude those associated with welghts (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (caiculated with a
coverage factor of 2 and a level of confidence of 95%)} Is stated on the Certificate of Analysis for alf of our products.

TRACEABILITY;

All reference standard solutions are traceable to specific crystalline lots. Thie microbatances used for =olution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

UALITY MAN NT: 7
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISC/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and SO GUIDE 34 by ANSI-ASCQ

National Accreditation Board (ANAB; AR-1523).

.
- CALA

Trut e

Py
»
s

-

A - S REFERCNCE MATERkL
Bhgou, =

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@welMlabs.com**
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Figure 1: MPFOS; LC/MS Data (TIC and Mass Spectrum)
03aug2016_MPFOS_001 03-Aug-2016 12:06:07
MPFQS0816 25 ug/mil Scan ES-
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oy 1.33¢8
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0+ ————— T T T T [ T e e e e e o e e Time
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
03aug2016_MPFOS_001 306 (5.146) 03-Aug-2016 12:08:07
MPFOS0816 25 ug/ml Scan ES-
400+ 503 3.39e6
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W 502\\}(505
D e e e L o o o O B e i ey e e T e T ey S B SR o1
225 260 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
Conditions for Figure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromat hi nditi MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% (80:20 MeOH:ACN) / 55% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {I’hr) = 50 _
before returning to initial corditions In 0.5 min. Desolvation Gas Flow {l/hr} = 750
Time: 10 min
Flow: 300 pl/min

Form#:27, Issued 2004-11-10
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Figure 2: MPFOS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2:
Injection: Direct loop injection MS_Pararneters

10 pl {500 ng/ml MPFOS)
Collision Gas {mbar) = 3.46e-3 .

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 40
{bath with 10 mM NH,0Ac buffer)

Flow: 300 plimin

MPPOSY i dP016
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— 13C2-Serfluomeundecancic

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
M jol it #C
PRODUCT CODE: MPFUdA LOT NUMBER: MPFUdAO02186
COMPOUND: Perfluoro-n-[1,2-"C Jundecanoic acid
S RE: CAS #: Not available

VNNV N

/\/\/\/\/ﬂ’/c\

/\ /\ /\ /\ /\

OH

MOLECULAR FORMULA: “C,"CHF, 0, MOLECULAR WEIGHT: 566.08
CONCENTRATION: 50 1+ 2.5 pg/ml SOLVENT(S): Methanol
Water {<1%)
CHEMICAL PURITY: >98% ISOTOPIC PURITY: >99% “C
TESTED: immodnyy) 02/12/2016 (1,2-‘302)
EXPIRY DATE: immddyyy 02/12/2021

RECOMMENDED STO E: Store ampoule in a cool, dark place

DOCUMENTAT DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONA RMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Presence of 1-"C.-PFUdA (~1%; see Figure 2), 2-°C -PFUdA (~1%), and PFUdA (~0.2%; see Figure

2) are due to the isotopic purity of the *C-precursor.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _02/24/2016

“ B.G. Cittim BortEeE]

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com
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INTENDED USE:

The products prepared by Weilington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was .
designed to be used as a standard for the ldentification and/or quantification of the specific chemical compound It contains.

HAZARDS:

This product should only be used by qualified personnel familiar with It potential hazards and trained in the handling of hazardous
chemicals. Due care should ba exercised to prevent unnecessary human contact or ingestion, All precsdures should be carried
out in a well-functioning fume hood and suitable gioves, eye protection, and clothing shouid be worn at ali times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDS8s) are available upon request,

HESIS E 5
Whers possible, all of our products are synthesized using single-product unambiguous routss. They are then characterized, and
thelr structures and purities confimmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. {sotoplc purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/IMS/MS.

OMOG 5
Prior fo solution preparation, crystaliine material is tested far homageneity using a variety of tachniques (as stated abave) and its
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY: -

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:
The combined relative standard uncertainty, u (y), of a value y and the uncartainty of the independent parameters

X, X,...X, 0n which it depends Is:
uc(y(xl :xzr"xn)) = -“Zu(y’x.l)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individua! uncertainties taken info account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY;

All reference standard soluticns are traceable to specific crystaliine lots. The microbalances used for solution preparation are

IRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampoule. Monitoring for any degradation or change in concentration of the listad analyte(s) is performed

on a routine basis.

D RRANTY:
At the time of shipment, all products are warranted to be free of defacts in material and workmanship and to conform to the stated

technical and purity specifications.

) T
This product was produced using a Quality Management System registeraed to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
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**For additlonal infarmation or assistance conceming this or any other products from Weliington Laboreteries Inc.,

please visit our website at www.well-labs.com or contact us directly at info@wel|:labs.com**
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Figure 1; MPFUdJA; LC/MS Data (TIC and Mass Spectrum)
j 12feb2016_MPFUdA_001 12-Feb-2016 12:30:44
MPFUJA0216 25 ug/ml Scan ES-
_ TIC
Y 5.49¢e7
2 |
- L T T T T e e e e e Time
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ndftio r 1:
LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro API MS
I itj MS Parametors
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Moblle phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hoid for Cone Gas Flow (I'hr) = 65
1.5 min before returning to initial conditions In 0.5 min. Desoivation Gas Flow (Ithr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: MPFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Condit ol 7
Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml MPFUdA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% MeOH / 20% H,O Coliision Energy (eV) = 11
Flow: 300 pllmln
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CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSA-M LOT NUMBER: NEtFOSA0714M
COMPOUND: N-ethylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2
F F F F F F F H
VNN N L
e N N N ~c¢ ? \
/N /N /N Catts
F F FF F F F
MOLECULAR FORMULA: C HF.NOS MOLECULAR WEIGHT: 527.20
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: (mm/ddiyyyy) 07/14]’2014
EXPIRY DATE: inmdryyyy 07/14/2019

RECOMMENDED STORAGE:

Store ampoulse in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2; LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

’%:. Date: 04/01/2015

/B G\ SHittim (mm/cdiyyyy)

Certified By:

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M§ CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com

Formi:27, issued 2004-11-10 NEIFOSAQ714M (1 af 4
Revisior# 3, Revised 2016-03-24 Page 209 of 626 12/1b d




INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: :

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alse confirmed using
HRGC/HRMS and/or LC/MS/MS,

HOMOGENEITY:

" Prior to solution preparation, crystalline material Is tested for homogeneity using a variety of techniques (as stated above) and Its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard soclutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,..x on which it depends is:
uc(y(xl,xz,...x”)) = 1 Z”(%x.‘r
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights {(calibration of the balance) and volumes
(calibration of the volumetric glassware}. An expanded maximum combined percent relative uncertainty of +5% {(calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERICD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitering for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by 8Al Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228}, and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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Condittons for re1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro APl MS

hr hi ition MS Parameters

Colurmnn: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 950 amu}

Mobile phase: Gradient Source: Electrospray (hegative)
Start: 45% H,0 / 55% (80:20 MeOH:ACN}) Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OA¢ buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750

Time: 10 min

Flow: 300 pi/min

Form#27, issued 2004-11-10 NELFOSAOT14M {3 of 4)
Revision#:3, Revised 2015-03-24 Page 211 of 626 12/19/2016




Figure 2:

N-EtFOSA-M; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml N-EtFOSA-M)
Colilsion Gas {mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLI\TGTOI N CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSA-M LOT NUMBER: NEtFOSA0516M
COMPOUND: N-ethylperfluorp-1-octanesulfonamide
STRUCTURE: CAS #: 4151-50-2
FFF F F H
\ / \ / \ / \/ ! N/
N N NI
/ \ / \ / \ Cafs
FF F F
MOLECULAR FORMULA: CH,F NO,S MOLECULAR WEIGHT: 527.20
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanot
CHEMICAL PURITY: >98%
LAST TESTED: (mmaam 05/24/2016
IRY DATE; (mmidcryy) 05/24/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/! DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ,%:_ Date: _05/27/2016

” B.G ciittim BT

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822.2849 -~ info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. Thig certifled reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessaty human contact or ingestion. Ail procedures should be carried
out in a well-functioning fume hoad and suitable gloves, éye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

Sl H CTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and puritigs confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/IUVIMS/MS, x-ray crystallography, and melting point. Isctople purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in & given diluent is taken into consideration. Duplicate solutions of & new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing.
preducts are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

CER TY:
The maximum combined relative standard uncertainty of our reference standard solutions is caleulated using the following

equation:
The combined relative standard uncertainty, v (v), of a value y and the uncertainty of the independent parameters

Xy X,..Xx on which it depends is:
w0 (Y(xy5 2,02, )} = ,"Zu(y,x‘)z
i=]

where X is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account inciude thosé associated with weights (calibration of the balance) and voiumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysls for all of our products.

TRACEABILITY:

All reférence standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 acereditsd calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external woights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

international interlaboratory studies has also been established.

P DATE / PE VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LI H
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

Li NA E _
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

Naticnal Accreditation Board (ANAB; AR-1523).
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**For additional information or assistarice concerning this or any other products from Weliington Laboratories Ing.,

please visit our website at www.well-labs.com or contact us directly at jnfof@well-labs.com**
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Figure 1: N-EtFOSA-M; LC/MS Data (TIC and Mass Spectrum)
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nditi r Fi 1:
LC; Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP! MS
i MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (regative)
Start: 45% H,O / 55% (80:20 MeOH:ACN) Capillary Voltage (kV} = 2.50
{both with 10 mM NH OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic aver 7.5 min and hold for 1.5 Cone Gas Flow (I/hr) = 50
min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {I/hr} = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: N-EtFOSA-M; LC/MS/MS Data {Selected MRM Transitions)
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1 296
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Conditions for Figure 2;
Injection: Direct loop Injection MS Parameters
10 pt (500 ng/ml N-EtFOSA-M)
Collision Gas (mbar) = 3.54¢-3
Mobile phase: Isocratic 80% (80:20 MaOH:ACN) / 20% H,0 Collision Energy {eV) = 30
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 y NEtFOSA0516M (4 of 4)
Revisionit:3, Revised 2015-03- 12/ 1.3:?2 016

Page 217 of 626



Reagent

LCN-EtFOSAA 00001

1111111111



VEHids s

WELLINGT_ON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSAA LOT NUMBER: NEtFOSAA0113
COMPOUND: N-ethylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: CAS #: 2991-50-6

E F FR F F F F F CHzCHa
VN NN LY
F/ \C/ \C/ \C/ \C/ \
AN AN ANVAVER ot
F F F FF F F F
MOLECULAR FORMULA: CHF,.NOS MOLECULAR WEIGHT: 585.23
CONCENTRATION: . 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
T TESTED: (mmvadiyyyy 01/29/2013
EXPIRY DATE: (mmididfyyyy) 01/29/2018

RECOMMENDED STORAGE: Refrigerate ampotile

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Sslected MRM Transitions)

ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _04/06/2015

~ B.G. ehittim tmriddlyyys)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 = Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS { CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, XX, 0N which it depends Is;

where X is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested accarding to the appropriate ASTM procedureas, which are ultimately traceable to NIST. For certain products, traceability to
international Interlaboratory studies has alsc been established.

EXPIRY DATE /| PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routing basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

N ACCTHEDITED

LAl ) —— R
Ao e by A S REFERENCE MATTHIAL
FHCOUCTH

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Revision#:3, Revised 2015-03-24 Page 220 of 626 12/19/2b16



Eigure 1: N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)

29jan2013_NEtFOSAA_001 29-Jan-2013 14:10:29
NEtFOSAA0113 25 ug/ml Scan ES-
TIC
100+ 4.46e7
32_
0|||||||r|||||‘\||||r||||\||||\|\||<|\-‘||||‘||||:|r||\\|||\\|||||\1|1|||\||||\\\||||||||Time ;
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29jan2013_NEtFOSAA_001 184 (3.094) 29-Jan-2013 14:10:29 ‘
NEtFOSAAQ113 25 ug/ml Scan ES- |
100+ 584 4.43e5
=
483 585
419 526
G T1|\|r|||||\l|||||\||\ll‘|ll|||\||‘\llr‘|||\|\I\|||I|I\||\|\‘||TII|||L||;||I[rl|m!z

225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shigld RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN) / 35% H,0O Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#: 27, Issued 2604-11-10 NEtFOSAAOT3 (3 of 4)
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Eigure 2: N-EtFOSAA; LC/MS/MS Data (S

elected MRM Transitions)

- |29jan2013_NEtFOSAA_002 29-Jan-2013 14:34:05
NEtFOSAAQ113 500 ng/ml . -
100 N-EtFOSAA [C,H;F44NO,S]" — [CgF,;] 564 > 419
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: 1.65e3
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PFOA [CqF15021" — [C/Fysl 413 > 369
100 A 190
1 1
=y /\ /
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Note: N-EtFOSAis formed by fragmentation of N-EtFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml N-EtFOSAA)
Collision Gas {mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy {eV) = 25
{both with 10 mM NH,OAc buffer)
Flow: 300 plfmin

Form#:27, Issued 2004-11-10
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-EtFOSAA LOT NUMBER: NEtFOSAA0116
COMPOUND; N-ethylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: AS #: 2991-50-6
F F R F F F F F CHaCH;
vV VNN L
N TN TN NN
/N /N /N CHCOM
F FF F F F F 'F :
MOLECULAR FORMULA; C.HF ,NO,S MOLECULAR WEIGHT: 585.23
CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (mmadiyyyy 01/20/2016
EXPIRY DATE: (mevddiyyyy} 01/20/2021

RE MENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaCH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _01/21/2016

” B.G. Chittim treetyyry)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 « Info@weil-labs.com

Farmik27, issued 2004-11-10 NEtFOSAAD118 {1 of 4)
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INTENDED USE:

The products prepared by Wellington Laborateries Inc. are for laboratory use only. This certified reference materiai (CRM) was
designed to be used as a standard for the identification and/or quantification of the spacific chemical compound it contains.

HAZARDS:
This product shouid only be used by qualified personnel familiar with its potential hazards and trained in the handiing of hazardous

chermicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

NTHESI ER! ON:
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the mast relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS,

HOMOGENEITY: -

Prior to solution preparation, crystalline material is tested for homogeneity using a vaniety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, [LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest In each solution are requlred to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenelty of the crystaliine material as

well as the stability 2nd homogenaity of the solutions in the storage containers.

UNCER TY:

The maximum combined relative standard uncertainty of our reference standard solutions is calcutated using the following
equaticn:
The combined relative standard uncertainty, u {y), of a value y and the uncertainty of the independent parameters

X, X,...X, On which it dapends is:
u, (¥(x,, x, ey )} = ]’Z“(J’, x1)2
1=]

where X is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumaetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Gertificate of Analysis for all of our products.

TRACEABILITY:
for solution preparation are

All reference standard solutions are traceable to specific crystaliine lots. The microbalances used

regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All velumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procadures, which are ultimately traceable to NIST. For certain products, fraceability to

international interlaboratory studies has also been established.

EXPIRY DA ERIO VALIDITY:
Ongoing stability studies of this product have demonstrated stability in it composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

tachnical and purity specifications.

UALT E
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISOAEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523),

4% g
: t: CALA ACCﬂ‘EDITED

-

Titiey
Aspm e e b B REFENEMCE MATERIAL
PHAUULLH

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at wywwell-labs.com or contact us directly at info@well-labs.com**
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Figure 1; N-EtFOSAA; LC/MS Data (TIC and Mass Spectrum)

il20jan201 6_NEtFOSAA_002 20-Jan-2016 17:12:28
i NEtFOSAAD116 25 ug/ml Scan ES-
_ TIC
! 100 ! 5.11e7
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0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20jan2016_NEtFOSAA_002 204 (3.430) 20-Jan-2016 17:12:28
NEtFOSAAD116 25 ug/ml Scan ES-
100__| 584 6.44e5
O\E_
i 483
415
526 585
] 586
0 pep e rerrmre ety peeppeegep g oypopspim b g ey ity M2
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
IMS; Micromass Quattro micro APl MS
Iﬁbmua_tg.qmmmmiﬂm MS Parameters
[Coturmn: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mabile phase: Gradient Source: Electrospray (negative)
! Start: §0% (80:20 MeOH:ACN} / 40% H,0 Capillary Voltage (kV) = 3.00
! {both with 10 mM NH,CAc buffer) ' Cone Voitage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (Vhr) =
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (hr) = 750
Time: 10 min
Fiow: 300 pl/min

227, 1-1
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Eigure 2: N-EtFOSAA; LC/MS/MS Data (Selected MRM Transitions)

2djan2016_NEtFOSAA_003 20-Jan-2016 17:49:54
NEtFOSAAQ116 500 ng/ml
10 N-EtFOSAA [Cy,H,F;NO,S]" — [CeF,1 584 > 419
3.71e4
a3
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10 N-EtFOSA* [CygHsF(yNO,8) — [C,F;T 526 > 169
1.87e3
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e N N, N S g N ST .
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a8
I""I""I""I""I""I""I'"'I""I""I""I""l""l""l""I""I""l""l"7_'_1
4.20 4.40 4,60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 FOSAA [C19H3F17;NO,ST — [CgHF;NO,S]" 556 > 498
272
2
C’L[""l'"'f""l""l""l""l‘"'I""I""I""I""l""l""l""T""I""I""l"_'_'"l
4.20 440 480 4.80 5.00 520 540 5.60 5.80 6.00
10 PFOS [C4F,;S0,]" — [FSO,I 499 > 99
364
OI""I""l""l""['"'I""I""I""I""I""l""l""I""I""I""I""f""l"
4.20 4.40 4.60 480 - 500 5.20 5.40 5.80 5.80 6.00
10 FOSA [CgHF;;NO, S} — [NO,S] 498 » 78
197
&
0|""l""l""I""l""l""l""'l""l'"'I""J""l""l”"l""I""I""I""I""I
4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
10 PFOA [CoF150,0" — [C/Fygl 413 > 369
245
lIIIII'IIil'lIII'IIIllllIIIIIIIIIIII"IrII,IIII‘!ilI|lill|ll|l|Iill|IPll'llllllllllllI|‘Il_|_!—|Time
4.20 440 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00
Note: N-EtFOSA Is formed by fragmentation of N-EtFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 I (500 ng/ml N-EtFOSAA)
Coliision Gas (mbar) = 3.66e-3
IMobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
{both with 10 mM NH,OA¢ buffer)
Flow: 300 plfmin
Formic27, Issued 2004-11-10 NEtFOSAAO‘h‘I&(/iﬁzb 016
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSA-M LOT NUMBER: NMeFOSA0714M
COMPOUND: N-methylperfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 31506-32-8

FF F H

™~

VNN N
/\ /\ /\ /\ Cr

F F
MOLECULAR FORMULA: C,HF NOS MOLECULAR WEIGHT:  513.17
CONCENTRATION: 50 & 2.5 ug/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%
LAST TESTED: (mmidiyyy 07/15/2014
EXPIRY DATE; (mmvddiyyyy) 07/15/2019

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/01/2015

~ B.G. Chittim (mmiddlvyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
519-822-2436 +« Fax: 519-822-2849 - info@well-labs.com
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INTENDED USE: : :
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or tngestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confimmed, using a combination of the maost relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. [sotopic purities of mass-tabelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homaogeneity of the solutions in the storage containers.

UNCERTAINTY: : .
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, v (y), of a value y and the uncertainty of the independent parameters

0 (e ) = Sy

where X is expressed as a relative standard uncertainty of the individual parameter.

X,, X,,...X_ 0N which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularily tested by an external ISOYIEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LI ARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registerad to the latest versions of ISC 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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. FEigure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)

15july2014_NMeFOSAM_001 15-Jul-2014 12:42:59
NMeFQOSA0714M 25 ug/ml Scan ES-
TIC
1007 1.46e8
3.2_
0+ ' T T T T T AL | T Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.0
15july2014_NMeFOSAM_001 360 (6.054) 15-Jul-2014 12:42:59
NMeFQOSAQ0714M 25 ug/ml Scan ES-
100+ 512 3.89e6
2
513
1 514
0 AN Ry R LA AR PP T L ||||r||s| T UL RRAR LLRRIRRRLNRALEN LA |||H|Hl|‘|| Tty FATTTTT AT mI,Z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Conditions for Figure 1:
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
hr: hi jti MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment. Full Scan (225 - 950 amu)
Mobile phase: Gradient Source: FElectrospray (negative)
Start: 45% H,0 / 55% (80:20 MeOH:ACN) Capillary Voltage (kV) = 2.50
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 NMeFOSAOT14M (3 of 4)
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Eigure 2:

N-MeFOSA-M; LC/MS/MS Data {Selected MRM Transitions)

Flow:

Mobile phase: Isccratic 80% (80:20 MeOH:ACN) / 20% H,0

10 pl (500 ng/mi N-MeFOSA-M})
Collision Gas (mbar) = 3.54e-3

Collision Energy (eV) =
{both with 10 mM NH,OAc buffer)

300 plfmin

15july2074 NMeFOSAM_002 15-Jul-2014  15:50:46
NMeFOSAQ714M 500 ng/ml .
- 100~ N-MeFOSA | [CyH4F;NO,S] — [CiFI 512 » 169
; J11 1.15e5
, i
-
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-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
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100—
ll 77.6
n |
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J 1L/_\ ;\/ L \/ 'U 1
| \ \ 1
1 \/ / \f E
-0.00 0.20 0.40 0.60 0.80 1.00 1,20 1.40 1.60 1.80
100+ PFOA \ [C4F 150, — [CoF4s] 413 > ?gg
i
1
i \
1 \/\f f M
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-0.00 .20 0.40 .60 0.80 1.00 1.20 1.40 1.60 1.80
nditions for Figure 2:
Injection: Direct loop injection MS Parameters
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ID: LCN-MeFOSA-M_00002
Exp: 0524421 Prpd: SEC
N-MeFOSA-M

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; N-MeFOSA-M LOT NUMBER: NMeFOSA0516M
MPOUND: N-methylperfluore-1-octanesulfonamide
STRUCTURE; CAS #: 31506-32-8
F, F R F F F F F H
/ /N W
S e N VN
AN NAN Chs

MOLECULAR FORMULA.: CH,F.NO,S MOLECULAR WEIGHT: 513.17
CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanol
CHEMICAL PURITY: >98%

LAST TESTED: tmmuanyy; 05/24/2016

EXPIRY DATE: tmridywy) 05/24/2021

RE ENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/26/2016

~ B.G. Thittim (i)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
579-822-2436 « Fax: 519-822-2849 « Info@well-labs.com

Formit:27, lssusd 2004-11-10 NMeFOSAOS1BM (1 of 4)
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INTENDED USE:

The products prepared by Weliington Laboratories Inc. are for laboratory use'only. This certified reference material {CRM) was
designed to be used as a standard for the identification andfor quantification of the spacific chemical compound [t contains.

HAZARDS:

This product should anly be used by quallfied personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary huran coritact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gioves, eye protection, and ciothing should be worn at ail times. Waste should
be disposed of according to national end regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHE RACT TION:
Where possible, ail of our products are synthesized using single-preduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are aiso confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY: L oo
" Prior to solution preparation, crystalline material is tested for homogeneity using a varisty of techniques (as stated above) and its
solubility in & given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SEC/UVIMS/MS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of exjsting

products are comparsd tc older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stabllity and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following
aquation;

The combined relative standard uncertainty, 4 (y), of a value y and the uncertainty of the Independent parameters

X, X,....X on which it depends is:
8 (9%, %50 %,)) = 1/Zu(y,x,-)’
i=1

where X Is expressed as a relative standard uncertainty of the individual parametar.

The individual uncertainties taken into account include those associated with welghts (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confldence of 95%) Is stated on the Certificate of Analysis for all of our products.

CEABILITY:

All reference standard solutions are traceable to spacific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights, All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

IRY DAT] 0D OF VALIDITY: .
Ongoing stabllity studies of this product have demonstrated stability in its composition and concentration, until the spacified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warrantad to be free of defects in material and workmanship and to eonform te ‘he stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered {o the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or asgistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.weil-tabs.com or contact us directly at Info@well-labs.com™*
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Figure 1: N-MeFOSA-M; LC/MS Data (TIC and Mass Spectrum)
24may2016_NMeFOSAM_002 24-May-2016  13:23:09
NMeFOSA0516M 25 ug/mi Scan ES-
TiIC
Lo 2.95¢8
=
- L.,—*» |
- e e e e e Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
24may2016_NMeFOSAM_002 378 (6.357) 24-May-2016 13:23:09
NMeFQSA0516M 25 ug/ml Scan ES-
100 512 3.96e6
5
i 513
4
L R i o S L L L L L WA N A R e L wa s s e B 74
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
nd|tf
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
iti MS_P I
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment. Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 46% H,0 / 55% (80:20 MeOH:ACN) Caplllary Voltage (kV) = 2.50
{(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7.5 min and hold for Core Gas Flow {I/hr) = 50
1.5 mir before retuming to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plmin

Formi#:27, Issued 2004-11-10
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Eigure 2; N-MeFOSA-M; LC/MS/MS Data (Selected MRM Transitions)

24may2016_NMeFOSAM_003 24-May-2016  16:01:41 —’
NMeFOSAO516M 500 ng/mi

N-MeFOSA [CH F,NO,S]" — [C.F.T 512> 169
100-.’ pHiaF 170, 3F7. A
.
||I|r'|'|||||-I|l||ll|l|l[||'|)[l|||r|l 'll|||||||1|‘l||||||||l|l||l|I'llll]"l‘lll""—'—'—]
1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.0
T FOSA [CeHF;NO,S]" — [NO,S]" 408> 78
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1 I 1 I f [ 1 I 1 1

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20

— PFOS [C4F1780,]° — [FSO,J" 499 > 99|
209
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1.40 1.60 1.80 2.00 220 2.40 2.60 2.80 3.00 3.20
100- PFOA [CeF1500 — [CHF 5T 413> ggg
o
r.:|r||||]|n||]n||n|r||:||.a||||||-|||p|'l|-||||||j||||||x||,|||r||||l||||1|-|||||||||.|‘l—l—l—|Time
1.40 1.60 1.80 2.00 2.20 2.40 2,60 2.80 3.00 3.20
Conditions for Figure 2:
Injection: Direct loop infection MS Parameters
10 pl {500 ng/mi N-MeFOSA-M)
Collision Gas (mbar) = 3.54e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
{both with 10 mM NH,OAg buffer)
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 NMeFOSAOS16M {4 of 4
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WELLINGTOi CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAA1214
COMPOLUND: N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE: ‘CAS #: 2355-31-9

/ \/ / /
NI NI P NN
/\ /N

MOLECULAR FORMULA: C HF NOS MOLECULAR WEIGHT: 571.21

CONCENTRATION: 50 £ 2.5 ug/ml SOLVENT(S}): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmeaywy) 12/09/2014

EXPIRY DATE: (mmddivyyy) 12/09/2019

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acld moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 04/06/2015

“ B.G. Shittim fnmtyny)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 « Fax: 519-822-2849 - info@well-fabs.com

Forma#:27, Issued 2004-11-10 NMeFOSAA1214 (1 of 4)
Revision#3, Revised 2015-03-24 page 239 of 626 12/19/2016




INTENDED USE: .
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clething should be womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new preduct are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.,
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equatkion:

The combined relative standard uncertainty, u (¥}, of a value y and the uncertainty of the independent parameters

U (Y, )= D3,

where x is expressed as a relative standard uncertainty of the individual parameter.

X, X,..X on which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC fraceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY: _
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

Al the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,

ISO/NEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB,; AR-1523).
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**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Eiqure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
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09dec2014_NMeFOSAA_001 09-Dec-2014 15:39:53
NMeFOSAA1214 25 ug/ml Scan ES-
g TIC
100 1.39e8
a?\_
O I o LA L I IS IS I TR RN IS AR UL L AR AR IR RN Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
09dec2014_NMeFOSAA_001 174 (2.926) 09-Dec-2014 15:39:53
NMeFOSAA1214 25 ug/ml Scan ES-
100 570 2.49eb
]
_ 433 571
. 419
512 - 972
¢ ;‘..“L‘.'.l..r.p‘..,....Ir.'.l.-i..,.1‘:‘..‘“....M'r..,..‘..“.m‘..'. bppmemameappepee—t ey YIZ
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 623
ggngi;iQﬁs for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographlc Conditions M$S Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2,1 x 100 mm Experiment: Full Scan (215 - 850 amu)
Moblle phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN)/ 35% H,0 Capiliary Voltage (kV} = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 35.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow {l/hr) = 750
Time: 10 min
Flow: 300 plmin
|

NMeFOSAA1214 (3 of 4)
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Figure 2:

N-MeFOSAA; LC/MS/MS Data (Selected MRM Transitions)

10 pl (500 ng/ml N-MeFOSAA)

Maobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0
(both with 10 mM NH, QAc buffer)

Flow: 300 pl/min

Collision Gas (mbar) = 3.31e-3
Collision Energy (eV) =

09dec2014_NMeFOSAA_002 09-Dec-2014 16:18:27
NMeFOSAA1214 500 ng/mi ' " .
100 N-MeFOSAA [C41HsF1NO,ST — [C4F 7] 570 > 419
: ™ 1.08e5
3% /\ '

/
O‘sz|||:.wwu|||w|w‘www|||||4§;wg|||.=|‘J\\r[r1=n|;|wn[r--||aHw‘w:n_|||..slxr:||=.rrjr T T T
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.60

100- N-MeFOSA* [C9H3F17NOZS]_—’ [C3F7]' 512 > 169
3 ] 2.02e3
= /
0_l:|||:|JI!lYl1'|’1>\\‘\\h||||{!l\-||1=l‘\\\\§:l=|: |’_|‘||r[wwww‘w»r|||.|w|H;|||==w‘;u||||||‘z|||‘
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4,60
100+ N-EtFOSAA [C12H7F17N°4s]'ﬁ [CqF 47l 584 > 419
] { 457
g /\ A MVV\A /\ J\/V\ /\J\/\/V\A | k\ A
SN SV ‘|1|\/\ ...lmH\.l..,‘/‘\:/?\,f‘\r/”\f,./.”..‘
2.60 2.80 3.00 3.20 3.40 3 60 3.80 4.00 420 4.40 4.60
100 FOSAA: [C4oH;F;7NO,S]" — [C4HF;NO,S] 556 > 493
] f Y, 34.6
1 | | /
AV AV LA WA A
1 I l i ' / /\
] 1
ol D LAY S LV L L A
2.60 2.80 3.00 3. 20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
100- PFOS [CgF 750, — [FSOs] 499 ;092
. LAY j AN\/\/ iy
2.60 2.80 3. 00 3 20 3.40 3.60 3.80 4 00 4 20 4.40 4.60
100+ FOSA [CgHF,;NO.S]" — [NO,ST 498 > 78
] _ }\ 43.8
¥ w\ \/\/V\A/\/\/ ! A
2.60 3.00 3. 20 3.40 3.60 3. 4.00 4. 20 4, 40 4.60
100+ PFOA [CaF 1505 — [C 7F1s] 413 >7336?
39; \ \/\
0Frermr s ,‘l/\ . Mlml,/\/\,j _.\./.,‘rm e Time
2.60 2.80 3.00 3. 20 3.40 3.60 3.80 4.00 4.20 4.40 4.60
*Note: N-MeFOSA is formed by fragmentation of N-MeFOSAA.
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
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T Exp: 0172021 PIpd: s8C

T
a/V E LLTN GTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: N-MeFOSAA LOT NUMBER: NMeFOSAA0116
COMPOUND; N-methylperfluoro-1-octanesulfonamidoacetic acid
STRUCTURE:; CAS #: 2355-31-9
F CH3
F\/ AN AR
N TN N NN
A AN AANR
MOLECULAR FORMULA: C,HF NOS MOLECULAR WEIGHT.  571.21
NT N: 50 % 2.5 pg/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TED: mmsnyyy 01/20/2016
EXPIRY DATE: immvaavyyy) 01/20/2021

RECOMMENDED STORAGE; Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

' See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent the conversion of the acetic acid moiety to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 01/21/2016

” B.G. Chittim mmiddyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
§519-822-2436 » Fax: 519-822.2849 » Info@well-labs.com
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INTENDED USE: .
od reference material {CRM) was

The preducts prepared by Waellington Laboratories Inc. are for laboratory use only. This certiff
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contalns.

HAZARDS:;

This product should only be used by qualified personne! familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioring fume hood and suitabls gloves, eye pratection, and clothing should be worn at all times. Waste should
be disposed of according to national and regianal regulations. Safsty Data Sheets (SDSs) are available upon reguest.

SYNTHESIS / CHARACTERIZATION:
g single-product unambiguous routes. They are then characterized, and

Where possible, &l of our products are synthesized usin
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,

SFC/UV/IMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

06 H . . B o B B - . _ — . _ _ -
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and fts
solubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative responsé factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same marner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

ERT, :
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:
The combined relative standard uncertainty, u{y), of a value y and the uncertainty of the independent parameters

X, X,...X an which it depends is: _
u (Y(x), %50, )) = 1'2“(}’51})2
=l

where x is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confldence of 85%) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceabie to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior ta each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ulimately traceable to NIST, For certain products, traceability to

intemational interlaboratory studies has also been established.

Pl E D OF VA :
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampouls. Monitoring for any degradation or change in concentration of the Iisted analyte(s) is performed

on a routine basis,

LIMITED WARRANTY:
material and workmanship and to conform to the stated

At the time of shipment, all products are wamranied to be free of defects in
technical and purity specifications.

A NT: _
This product was produced using a Quality Management System registered to the latest versions of ISO 5001 by SAl Global,
ISO/EC 17025 by the Canadian Association for Laboratary Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

£

4+

:"f: CALA AB%AB

* Teiing
U S, Al AEFERENEE MATERIAL
PASDUCER

**For additional information or assistance concaming this or any other products from Wellington Laboratories inc,,

please visit our website at www.well-labs.com or contact us directly at jnfo@well-labs. com**

Form#:27, Iasusq 2004-11-10 NMeFOSAAD1E (2 of 4)
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Figure 1: N-MeFOSAA; LC/MS Data (TIC and Mass Spectrum)
' 20jan2016_NMeFOSAA_003 20-Jan-2016 17:01:32
NMeFOSAA0116 25 ug/ml Scan ES-
TIC
1100 ! 4817
,'
f
|
}'2_
O A I A AN RALAE RARAS AN AR AARARRALAY LR LN LRl RARAY AR RARAR ALy panns nbnns arnn N!0l
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20jan2016_NMeFOSAA_003 191 (3.212) 20-Jan-2016 17:01:32
NMeFOSAAQ116 25 ug/m| Scan ES-
100~ 570 6.44e5
]
3
483
419
571
/
i 512 572
0!""|""l""I""I""I""I'"'I'"FI'"'I'"rl‘L'"I"L"i""I"' R S Ry ] 1173
225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
nditl igure 1;
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
matograph| ition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV} = 3.00
{both with 10 mM NH,CAc buffer) Cone Voltage {V) = 35.00
Ramp to 80% organic over 7 min and hold for 1.5 min Cona Gas Flow {l/hr) = 50
before returning to initfal conditions in 0.5 min. Desolvation Gas Flow {l/hr} = 750
Time: 10 min
Flow: 300 pi/min
Forrmi:27, Issued 2004-11-10 NMoFOSAAQE (3 of 4)
Rovisior#:3, Revised 2015-03-24 12/1942016
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Figure 2; N-MeFOSAA; LC/MS/MS Data {Selected MRM Transitions)

20jan2016_NMeFOSAA_004 20-Jan-2016  17:56:48
NMeFOSAA0116 500 ng/mi
10 N-MOFOSAA [011H5F17N04s]- - [csF-'T]. 570 > 419
3.26e4
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o
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213
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A A /
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PFOS [C4F17S04" — [FSO,) 499 > 99
100 161
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1.20 40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
PFOA [CsFy50,1" — [C,F 1" 413 > 369

181
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iA ANA MAL AA /\/&A/\M/V\ /\/\A/\I'\A—A"‘A/\TAJ\:\A/I\A;\WT'me

10 pl (500 ng/m( N-MeFOSAA)
Collision Gas {mbar} = 3.66e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
{both with 10 mM NH,OAc buffer)

Ew: 300 pimin

1.20 1.40 1.60 1.80 . 2.00 2.20 240 2.60 2.80 3.00
*Note: N-MeFOSA is formed by ‘In-soume fragmentation.
Gonditions for Figure 2: ) "’
Injection; Direct loop injection MS Parameters

Form#:27, Issued 2004-11-10
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;VELLINGTON ) CERTIFICATE OF ANALYE

LABORATORIES DOCUMENTATION

PFAC-MXB

Solution/Mixture of Native
Perfluoroalkylcarboxylic Acids and
Native Perfluoroalkylsulfonates

PRODUCT CODE: PFAC-MXB

LOT NUMBER: PFACMXB1115

SOLVENT(S): Methanol / Water (<1%)

DATE PREPARED: inmicayy 11/04/2015

LAST TESTED:; mmuivwy 11/06/2015

EXPIRY DATE: (nmwdaywy 11/06/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DESCRIPTION:

PFAC-MXB is a solution/mixture of thirteen native perfluoroalkylcarboxylic acids (C,-C,,, C;, and C,) and
four native perfluoroalkylsulfonates (C,, C,, C, and C, ). The full name, abbreviation and concentration for
each of the components are given in Table A.

The individual perfluoroalkylcarboxylic acids and perfiuorcalkylsulfonates all have chemical purities of
>98%.

DOCUMENTATION/ DATA ATTACHED: }

Table A; Components and Concenirations of the Solution/Mixture
Figure 1: LC/MS Data (SIR})

Figure 2: LC/MS/MS Data (Selected MRM Transitions)

Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acids to their respective
methyl esters.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 519-822-2849 - info@well-labs.com

Forn_':if."r:i. fssuec{ 2004-11-10 PFACMXB1115 (1 of 6)
Revision#.3, Revised 2015-03-24 Page 249 of 626 12/19/28%6



INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compounds it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potentlal hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste shouid
be disposed of according to national and regicnal regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESI HARACTERIZATION;
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirned using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent |s taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters
X,, X,,...x_ 0N which it depends is:

O3, ) = S0

where X is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those assoclated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products,

TRACEABILITY:

‘ All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any dedradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the siated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 180 9001 by SAl Global,
ISQ/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

atr
:’: %.f; CALA ACCR 1
! ef EDITED
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p

*For additional information or assistance congcerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us direcly at info@well-labs.com™

AN
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" Jable A: PFAC-MXB; Components and Concentrations (ng/ml, £ 5% in Methanol / Water (<1%}))

Name Abbreviation Concentration Ass?;::lent
(ng/ml) In Figure 1
Perfluoro-n-butanoic acid PFBA 2000 A
Perfluoro-n-pentanoic acid PFPeA 2000 B
Perfluoro-n-hexancic acid PFHxA 2000 D
Perfluore-n-heptancic acid PFHpA 2000 E
_ Perfluoro-n-octanoic acid PFOA 2000 G
"Per.ﬂuoro-n-nonanoic acid PFNA 2000 H
Ferﬂuoro-n-decanoic acid PFDA 2000 J
Perfluoro-n-undecancic acid PFUdA, 2000 K
Perflucro-n-dodecanoic acid PFDoA 2000 M
Perfluoro-n-tridecancic acid PFTrDA 2000 N
Perfluoro-n-tetradecanoic acid PFTeDA 2000 0]
Perflucro-n-hexadecanoic acid PFHxDA 2000 P
Perfluoro-n-octadecanoic acid PFODA 2000 Q
Concentration
Name Abbreviation (ngfml) Assli:::r:ent
as the as the in Figure 1
salt anion
Potassium perfluoro-1-butanesulfonate L-PFBS 2000 1770 C
Sodium perflucro-1-hexanesulfonate L-PFHxS 2000 1890 F
Sodium perfluoro-1-octanesulfonate L-PFOS 2000 1910 |
Sodium perfluoro-1-decanesulfonate L-PFDS 2000 1930 L
Certified By: % Date: 11/11/2015
~ B.G. thittim ety
Formi#:13, Issuad 2604-11-10 PFACMXB1115 (3 of )
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Figure 1: PFAC-MXB; LC/MS Data (Total lon Current Chromatogram; SIR)

06nov2015_PFAC-MXB_002 06-Nov-2015  16:04:23
PFACMXB1115 2 ug/ml ea SIR of 17 Channels ES-
100- L TIC
1 6.26e6
F
| C
El.s,

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Micromass Quattro micro API M3

Chromatographic Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR of 17 Channels

Mobile phase: Gradient
Start. 55% H,0 / 45% (80:20 MeOH:ACN}) Source: Electrospray (negative)
(both with 10 mM NH,OAc buifer) Capillary Voltage (kV) = 3.00
Ramp to 95% organic over 10 min and hold for 1 min Cone Voltage (V) = variable {(10-70)
before returning to initial conditions in 0.5 min. Cone Gas Flow (I/hr) = 50

Desolvation Gas Flow {/hr) = 750

Time: 12 min

Flow: 300 pl/min

Formi#:13, issued 2004-13-10 PFACMXB1115 {4 of 6)
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Eigure 2: PFAC-MXB; LC/MS/MS Data {Selected MRM Transitions)
06nov2015_PFAC-MXB_003 06-Nov-2015 _ 16:17:19
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Eigure 3. PFAC-MXB; LC/MS/MS Data (Selected MRM Transitions)

06nov2015_PFAC-MXB_003 06-Nov-2015 16:17:19
PFACMXB1115 2 ug/ml ea
_ 299 > 99
1007 4.32e4
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Conditions for Figures 2 and 3:
Injection: on-column {PFAC-MXB) MS Par: ers
Collision Gas (mbar} = 3.24e-3
Mobile phase: Same as Figure 1 Collision Energy (eV) = 8-50 {variable)
Flow: 300 plimin
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PF-n-butanoic acid A2 PFnbutaneic acid -

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; PFBA LOT NUMBER: PFBA0516
COMPOUND: Perfluoro-n-butanoic acid
STRUCTURE: CAS #: 375-22-4

F F ﬁ
N
N /N
F F F F
MOLECULAR FORMULA: CHF,0, MOLECULAR WEIGHT: 214.04
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
T TESTED; (mmdiwy 05/27/2016
EXPIRY DATE: (mmasyym 05/27/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFOR 1ON:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _05/31/2016

~ B.G. Chittim (RETTET]

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 +« info@well-labs.com

Formi:27, Issued 2004-11-10 PFBAOS16 (1 of 4)
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materiai (CRM) was
designed to be used as a standard for the identification and/or quantification of the spacific chemical compound It contalns.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets (SDSs) are available upon request.

hd 1 N:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combinatlon of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFCMUV/MSIMS, x-ray. crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY: L il
777 TPrior ©soldlion preparation, crysfaliine material Is tested for homogeneity using a varlety of technigues (as stated above) and its
solubility in a given diluent is taken into consideration. Dupiicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older iots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogensity of the solutions In the storage containers,

TAINTY:
culated using the following

The maximum combined relative standard uncertainty of our reference standard solutions Is cal
equation;

The combined relative standard uncertainty, t (¥}, of a value y and the uncertainty of the Independent parameters

X, XX, o0 which it depends is:
u, (¥(x 1Xg30e, ) = 1‘2“(:”!%)2
. 1=1

where x is expressed as a relative standard uncertainty of the individua! parameter.

The individual uncertainties taken into account include those assoclated with welghts (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for sclution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interiaboratory studies has also been established.

F
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified explry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

ITE RAN’
At the time of shipment, ail products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

L GE T
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Aceraditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523),

4
e = B, -
* * CALA ANAE
J- . AQCHEDITED
~ Teewg
EAR UL IR WA REF CHEHCE MATERIAL
=

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs.com or contact us directly at info@weil-labs.com**
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Figure 1: PFBA; LC/MS Data (TIC and Mass Spectrum)
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nditionsg f ure 1:
LC; Waters Acquity Ultra Performance LG
MS: Micromass Quattro micro APl MS
Chromatographic Condltions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 10.00
Ramp to 80% organic over 7 min and hold for 1.5 Cone Gas Flow (I/hr) = 100
min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ptfmin
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Figure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions) "
27may2016_PFBA_002 27-May-2016  16:40:15 1
PFBA0516 500 ng/ml
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Conditlons for Figure 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/m! PFBA)
' Coliision Gas (mbar) = 3.62e-3
Mobile phase: Isocratic 80% {80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 10
(both with 10 mM NH,OAe buffer)
Flow: 300 pifmin
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Exp: U10A21 Prpd: SBC
s, M12-8:2FTS —]

LINGTON  CERTIFICATE OF ANALYSIS
RATORIES DOCUMENTATION

PRODUCT CODE: M2-8:2FTS LOT NUMBER: M282FTS0116
COMPOUND; Sodium 1H,1H,2H,2H-perflucro-[1,2-"C,]decane sulfonate
STRUCTURE: CAS #: Not available

NSNSNSNS N

N N TN N S g S

/\ /\ /\ /\ /\

MOLECULAR FORMULA: ¥C,”*CH,F SO Na MOLECULAR WEIGHT: 552.15
1ON: 50.0 £ 2.5 pg/ml  {Na salt) SOLVENTI(S): Methanol
47.9 £ 2.4 pg/ml - (M2-8:2FTS anion)
CHEMICAL PURITY: >98% ISQOTOPIC PURITY: >99% "“C
ESTED: (mmwadiyywy) 01/08/2016 (1.2-*C,)
EXPIRY DATE: (mmadyyy) 01/08/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

. The native 8:2FTS contains 4,22% of *S (due to natural sotopic abundance) therefore both native
8:2FTS and M2-8:2F TS will produce signals in the m/z 529 to m/z 508 channel during SRM analysis.
We recommend using the m/z 529 to m/z 81 transition to monitor for M2-8:2F TS during quantitative
analysis as it will be free of any native contribution (see Figure 2).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(1/18/2016

~ B.G. Chittim {mmidlyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-284% + info@well-labs.com
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INTEND E:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

ARDS:
This product should only be used by qualified personnel famiilar with its potential hazards and traired in the handling of hazardous

chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be wom at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS ZA .
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labeiled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homageneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New sclution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogenelty of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertalnty of our reference standard solutions Is calculated using the following
equation;

The combined relative standard uncertainty, t(y), of a value y and the uncertainty of the independent parameters

X, X,..x on which it depends is:
u (P(x), %y %, )) = JZ u(y,x,)?
=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken Into account inciude those assoclated with-weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with g
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for alf of our products.

IRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST andfor NRC traceable external waights. All volumetric glassware used is of Cless A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For cartain products, traceabiiity to

intematicnal interizboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
position and concentration, until the specified expiry

Ongoing stability studies of this product have demonstrated stabllity in its com,
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routlne basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered 1o the latest versions of SO 9001 by SAl Global,

ISCAEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

Aty
S CALA

[t O REFERENCE MATEAIAL
BAGDUCER

AGCREGITED

**For additional information or assistance concerning this or any other products from Weliington Laboratories inc.,

Pplease visit our website at wiww.well-labs.com or contact us directly at jnfo@well-labs com™
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Figure 1: M2-8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 X 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source; Electrospray (negative)
Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voltage (kv) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 90% organic over 7 min Cone Gas Flow {/hr) = 100
and hold for 2 min before returning Desolvation Gas Flow {l/hr) = 750
to Initial conditions in 0.5 min.
Time: 10 min
Flow: 300 plmin
Formi#:27, issued 2004-11-10 M282FTS0?18 (3 of 4)
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Eiaure 2: M2-8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2;
Infection: Direct loop injection MS$ Parameters

10 ! (500 ng/m| M2-8:2FTS)
Collision Gas (mbar) = 3.20e-3

Mobile phase: Isocratic 80% (80:20 MeCH:ACN} / 20% H,0 Collision Energy (eV) = 30
(bath with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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ID: LCPFBS_00005 ID: LGPFBS_00CD6 .
Exp: 0311521 Prpu: SBC = Em: 031521 prpd: 8B N
PF-1-tutanesulfonate K sa / PF—1-butarTe:dulfoﬁate K 53

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTAT

ION
PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS0316
COMPOUND: Potassium perflucro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3
F F R F
N/ N/
c c s
N N
VANV
F F F F
MOLECULAR FORMULA: CF.SOK MOLECULAR WEIGHT: 338.19
ONCE : 50.0 £ 2.5 ug/ml (K salt) LVENT(S): Methanol
44.2 + 2.2 pyg/mi (PFBS anion)
CHEMICAL PURITY: >98%
LAST TESTED; rmmiwvm 03/15/2016
EXPIRY DATE: mmadyyy) 03/15/2021
RE ENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _03/21/2016

~ B.G. chittim (mmisyyyy}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formit27, lssued 2004-11-10
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The products prepared by Wellington Laboratorles Inc. are for laboratory use only. This certified reference matertal (CRM) was
designed fo be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

This product should only be used by qualified personnel familiar with its potential hazards and tralned in the handling of hazardous
chemicais. Due care shouid be exercised to prevent unnecessary human contact or ingestion. All procedures should be camied
out in a well-functioning fume hood and sultable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

T .
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and meiting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS,

" Priot to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicats solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution lots of existing
products are compared to older lots in the same manner, which further confirms the hornogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

NCE :
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:
The combined relative standard uncertainty, u (), of a vaiue y and the uncertainty of the independent parameters

X, X,..x on which it depends is:
u, (V(x), %y, )) = 1}}_:u(y,x,-)’
]

where x is expressed as a relative standard uncertainty of the individual parameter.

The Individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a levei of confidence of 85%) is stated on the Certificate of Analysis for ali of aur products.

I (3
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company:. In addition, their calibration Is verifiad prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A talerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

Ongoing stability studies of this product have demanstrated stability In its compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the iisted analyte(s) is performed

on a routine basis.

Ll WARRA H
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registersd to the latest versions of 1ISO 5001 by SAl Giobai,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

2t cALA ArfAB

Tarat i,
Aecrorh'y ya red. ATEE REFERCHCE MATERIAL
PAODUCER

**For additional information or assistance conceming this or any other products from Wellington Laborateries Inc.,

Please visit our website at www,well-labs.com or contact us directly at jnfo@@wel-labs.com**
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Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC; Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro AP| MS
Chromategraphig Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan {225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 40% (80:20 MeOH:ACN) / 60% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAG buffer) Cone Voltage (V) = 40.00
Ramp to 90% organic over 7 min and held for 1.5 min Cone Gas Flow (l/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pl/min
Formi#:27, tssuad 2004-11-10 LPFBS0316 (3 of 4
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Eigure 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions)

Ravisiontt:3, Revised 2015-03-24 Page 268 of 626
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Conditions for Fiqure 2;
injection: Direct loop injection MS Parameters
10 pl (500 ng/m! L-PFBS)
Collision Gas (mbar) = 3.20e-3
Mobile phase: Isocratic 80% (80:20 MeQM:ACN) / 20% H,0 Collision Energy (eV)} = 25 )
(both with 10 mM NH,OAc buffer)
Flow. 300 plimin
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ID: LCPFDA_DOJ0S
Exp: 070223 Prpd: CEW
PF-n-decanoic acid —

3 Y N (—’ '\'5‘
WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDA0615
COMPOUND: Perfluoro-n-decanoic acid
STRUCTURE: AS #: 335-76-2

MOLECULAR FORMULA: C,HF .0, MOLECULAR WEIGHT: 514.08
NTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED; (mmoinmy) 07/02/2015
EXPIRY DATE: (e 07/02/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.
Contains ~ 0.6% PFNA and ~ 0.3% PFOA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: _(07/24/2015

” B.G. Chittim (o)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 - Fax: 519-822-2849 + info@well-labs.com

Formit27, Issued 2004-11-10 Page 270 of 626 FF DA&W!}%OIG

Revision#:3, Revised 2015-03-24



N DED E: 1
The products prepared by Wellington Laboratories Inc. are for laberatory use only. This certified refererice matarial {CRM) was
designed to be used as a standard for the Identification and/for quantification of the specific chemical compound it contalns.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care shouid be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations, Safety Data Sheets (SDSs) are available upoen request.

Y E H TION:
Where possible, ali of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combinatlon of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

OMO ITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate sofutions of a new product are prepared from the same crystalline
lot and, afer the addition of an apprepriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD, New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

NCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the independent parameters

X, X,...X, on which it depends is:
U (%, %500.%,)) = ]'Z“(J’; x)?
i=1

where x is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertalnties taken into aceount include those associated with welghts (calibration of the balance) and volumes
{calibration of the volumetric glassware). An axpanded maximum combined percent relative uncertainty of +5% {calculated with a
coverage factor of 2 and a leve! of confidence of 95%) Is stated on the Certificate of Analysis for all of our products.

IRACEABILITY; -

Al reference standard: solutions are traceabie to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISOQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultmately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

EX D Rl (8] Ll H
Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, untii the spacified expiry
date, in the uncpened ampoule. Menitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis,

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523),

+10
: o: CALA ACCREDITE D

[ Tkt 4 i —

LICRIE B M) REFERENCT MATENLAS,
!Nmmcﬂ."

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at wyw.well-labs.com or contact us directly at info@we(labs, com**

Formi:27, Issued 2004-11-10 PFDACB
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Figure 1; PFDA; LC/MS Data (TIC and Mass Spectrum)
02july2015_PFDA_002 02-Jul-2015 16:18:58
PFDA0G15 25 ug/mil Scan ES-
. TIC
100 6.33e7
! i
3
O~ e e T T T T T T T T T O P e e Time
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00
|02july2()15_PFI.'JA_002 296 (4.977) 02-Jul-2015 16:18:58
PFDAQE15 25 ug/mi Scan ES-
100+ 513 1.94e6
32_
514
i 489 4
!
OJ....,..”;....,”.1,....i....,....|....,....,..,.,....,..,.|...:,....,.. e el 1|1/
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550
ition re 1 ‘
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
oma i nditi P ers
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
{both with 10 miM NH,OAc buffer) Core Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow {i/hr) = 750
Time: 10 min
Flow: 300 pl/min

Form#:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24
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Fiqure 2: PFDA; LC/MS/MS Data (Selected MRM Transitions) i

02july2015_PFDA_003 02-Jul-2015 _ 17:08:05
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Conditions for Figura 2;
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDA)

Collision Gas {mbar) = 3.62e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% HO Collision Energy (V) = 13
{both with 10 mM NH,OAc buffer) '

Flow: 300 pl/fmin
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671601
I LGPFDoA Q0005

Exp: 01720420 Prpd: CEW
- = PF-n~lodecanoic acid e

TA Ty P
WELLINGT CERTIFICATE OF ANALYSIS
LAB RATORIES DOCUMENTATION
PRODUCT CQDE: PFDoA LOT NUMBER: PFDoA0115
COMPOUND: Perfluoro-n-dodecanoic acid
STRUCTURE; CAS #: 307-55-1

NNV NV

N O o O g O O o O O

/\ /\ /\ /\ /\ /\

OH

MOLECULAR FORMULA: C.HF,0, MOLECULAR WEIGHT: 614.10
CONCENTRATION: 50 t 2.5 yg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY:; >98%
T TESTED: (mwdnyy 01/30/2015
EXPIRY DATE: {mmiddiyyyy) 01/30/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADD AL INFORMATI

See page 2 for further details.
' Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _03/25/2015

~ B.G. Chittim {miiyyss)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formi: 27, Jssueof 2004-11-10 PFDoAD115 (1 of 4}
Revislon#:3, Revised 2015-03-24 Page 275 of 626 12/19’2016



The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed tc be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: :

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care shouid be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in & well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS | CHARACTERIZATJON:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purlties confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.
HOMOGENEITY:

Prior to solution preparation, crystalline maferial is tested for homogeneity using a variety of fechniques (as stated abeove) and’its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the Independent parameters

X Xy X ON which it depends is:
uc(y(xnxj_s"-xn» = ,"Zu(y,x,)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncettainties taken into account Include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric giassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with &
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

Al reference standard solutions are traceable to specific crystafiine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceabie external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international Interlaboratory studles has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stabllity in fts composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyle(s) is performed

on a routine basis.

LIMITED WARRANTY; _
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quafity Management System registered to the latest versions of SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assoclation for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).
4
¢

1
" CALA AMAR

ol

e b AT A REFEREREE MATERIAL
PHAGDUL A

**For additional information or assistance concerning this or any other products from Wellington Laboratortes Inc.,

please visit our website at www.well-labs.com or contact us directly at info@well-labs com**

Formi: 27, fss’;::d 2302611‘{‘-;% 2 PEDOAD115 (2 of 4)
Revision#:3, Revise -03-
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Figure 1: PFDoA; L.C/MS Data (TIC and Mass Spectrum)
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Conditlons for Figure 1;

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions

Column: Acquity UPLC BEH Shield RP |

1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 60% (80:20 MeOH:ACN) / 40% H,0
{both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 1.5 min
before retuming to initial conditions in 0.5 min.
Time; 10 min

Flow: 300 plmin

MS Parameters
Experiment: Full Scan (250 - 1000 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voltage (V} = 20.00

Cone Gas Flow (I/hr) = 100
Desolvation Gas Flow (I/hr) = 750

Formit:27, Issued 2004-11-10
Revision#:3, Revised 2015-03-24
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Figure 2; PFDoA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Flaure 2:
Injection: Direct loop injection MS Pagameters
10 {i (500 ng/ml PFDoA)
Mobile phase: [socratic B0% (80:20 MeOH:ACN) / 20% HO Coliision Gas (mbar) = 3.28e-3
{both with 10 mM NH,OAc buffer) Collision Energy (V) = 13
Flow:; 300 plimin
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|D: LCPFHpA_00005
. Exp:01/22/21 Prpd: CBW
| PF-n-heptanoic acid

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHpA LOT NUMBER: PFHpAQ116
COMPOUND: Perflucre-n-heptancic acid
STRUCTURE: CAS #: 375-85-9

R F F F F F
N/ N/ N/
R T

VANRVANRVAN o

O=0

MOLECULAR FORMULA: C.HF 0, MOLECULAR WEIGHT: 364.06

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmmdywy} 01/22/2016

EXPIRY DATE: ey 01/22/2021

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TiC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: _02/02/2016

~ B.G. Chittim mmiddryyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON 'N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Formi.27, Issued 2004-11-10 PFHPAO116 {1 of 4)

Revisiont:3, Revised 2015-03-24 Page 280 of 626 12/19/26%6



INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains,

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS { CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MSIMS.

HOMOGENEITY:
Prior to solution preparatian, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogenelty of the crystalline material as
well as the stability and homogenaity of the solutions in the storage containers.,

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, U {y), of a value y and the uncertainty of the independent parameters
X, X,,..x_on which it depends is: .

"

u ((x),x,,.x )= Z u{y,x,)’

i=]
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inte account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maxirum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Cerlificate of Analysis for alt of our products.

TRACEABILITY: :
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external |SQ/IEC 17025 aceredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric dlassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD QF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, In the unopened ampoule. Monitoring for any degradation or change in congentration of the fisted analyte(s) is performed
on a routine basis. '

LIMITED WARRANTY: . :
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conferm to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

12

v - CALA

AGCCREBITED

REFERENCE MATZRIAL
PRODUCES

**For additional information or assistance concerning this or any other praducts from Wellinglon Laborataries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
[
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Figure 1:

PFHpA; LC/MS Data {TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl M$S

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP

1.7 ym, 2.1 x 100 mm

Mobile phase: Gradient

Start: 55% (80:20 MeOH:ACN}) / 45% H,O

(both with 10 mM NH,OAc puffer}

Ramp to 90% organic over 7 min and hold for
2 min before returning to initial conditions in 0.5 min.

Time: 10 min

Flow: 300 pmin

MS Parameters
A

Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage {(kV) = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 50

Desolvation Gas Flow (I/hr) = 750
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct Joop injection MS Parameters
10 pl {500 ng/ml PFHpA)
Collision Gas (mbar) = 3.50e-3

Mobile phase: Isocratic 80% (80:20 MeCOH:ACN)/ 20% H,0 Collision Energy (eV) = 11

(bath with 10 mM NH OAc buffer)

Flow:

300 plimin !
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; PFHpA LOT BER: PFHpA0116
COMPOUND; Perfluoro-n-heptanoic acid
STRUCTURE: CAS #: 375-85-9

F., F R F F F Q
N/ \/ \/ |
P N

F/ \F F/ \F F/ \F ”

MOLECULAR FORMULA: CHF O, MOLECULAR WEIGHT: 364.06

CONCENTRATION: B0 +2.5 pgffnl SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: immwaayny) 01/22/2016

EXPIRY DATE: (mmiddiyyyy) 01/22/2021

RECOMME D STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TiC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaQH to prevent conversion of the carboxylic acid to the methyi ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 02/02/2016

~ B.G. Chittim (mmisdiyyyh

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com
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NTE D USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was !

designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

D .
This product should only be used by qualifisd personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingastion. Al procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should

be disposed of according to national and reglonal regulations. Safety Data Sheets (SDSs) are available upon request.

TION: ,
Where possible, ali of our products are synthesized using single-product unambiguous routes, They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, Isotopic purities of mass-abslled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HO ENEITY: .
~ ~ Priortosolution preparation; crystalling maferial Is tested for homogenelty using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideratton. Duplicate schutions of a new preduct are prepared from the same crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.

The relative response factors of the analyte of Interest in each solution are required to be <5% RSD. New soluticn lots of existing

products are compared to older lots in the same manner, which further confirms the homogenelty of the crystalline materlal as

weli as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
eqguation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent paramaters

X, X, On which it depends is:
u (P2, %,,.%,)) = ]fzu(ysxj)z
1=d

where x is expressed as a relative standard uncertainty of the Individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%}) is stated on the Certificate of Analysis for all of our products.

All reference standard solutions are traceabie to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/EC 17025 accredited calibration company. In addtion, their caiibration Is verified priot to each
welghing using NIST and/or NRC traceabie external weights. All volumetric glassware used is of Clags A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

International Interlaboratory studies has also been established.

ERIOD VALI
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} Is performed

on a routine basis. i

IMITED RA|
At the time of shipment, all products are warranted to be free of defects In material and workmanship and to conform to the stated

technical and purity specifications.

L A NT;
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

a¥e
v - CALA FlieAB

Yerny
Frm e AL MEFEREHEE MATERML
PAGULCER

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at www.well-labs,corn or contact us diractly at info@well-labs com**

Formit:27, lesued 2004-11-10 PFHPAO118 (2 of 4)
Revislon#:3, Revised 2015-03-24 Page 286 of 626 12/1992016



Figure 1: PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure {:
LC: Waters Acquity Ultra Performance L.C
MS: Micromass Quattro micro AP MS
Chromatoaraphic Conditlons MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (hegative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 0% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desclvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pifmin
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions) .
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Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHpA)
Collision Gas (mbar) = 3.508-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% HO Collision Energy {gV) = 11
{both with 10 mM NH,OA¢ buffer)
Flow: 300 pl/min
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‘N ELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHpS1115
COMPOUND: Sodium perfluoro-1-heptanesulfonate
STRUCTURE: CAS #: Not available

F\/F F\/F F\/F
P NS W e
/\ /\ /\ /\

80, Na*

MOLECULAR FORMULA: C,F . SONa MOLECULAR WEIGHT: 472.10
CONCENTRATION; 50.0 £ 2.5 pg/ml {Na salt) SOLVENT{S): Methanol
47.6 = 2.4 pyg/ml (PFHpS anion)
CHEMICAL PURITY: >08%
ST TESTED: (v 11/06/2015
EXPIRY DATE: (mmauywy) 11/06/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

Contains ~ 0.1% of L-PFHxS (CF,;SO,Na) and ~ 0.2% of L-PFOS (C,F SO Na).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %:, Date: 11/09/2015

~ B.G. Chittim L

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 = info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are availabie upon request,

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, Isotopic purities of mass-labelled compounds are alse confimed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY: e
©T " 7 Priofto solution preparatlon; crystaliine material is tested for homogeneity using a varlety of techniques (as stated above) and its
soiubility in a given diluent Is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
Iot and, after the addition of an appropriate intemai standard, they are compared by GC/MS, LCIMS/MS andfor SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
preducts are compared to older iots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY;

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, v (¥}, of a value y and the uncertainty of the indepsndent parameters

X,, X,....X, ON which it depends Is: _
uc(J’(xl S 1’2”(3’: xi)z
i=1

where x Is expressed as a refative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximuni combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of B5%) is stated on the Certificate of Analysis for all of our products.

A H
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/NIEC 17025 accredited calibration company. In addition, their callbration is verified prior to each
weighing using NIST and/or NRC traceable external weights. Ail volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceabllity to
International interlaboratory studies has also been established,
P .

) Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry

date, in the unopened ampouls. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
in material and workmanship and to conform to the stated

" At the tima of shipment, all products are warranted to be free of defects
technical and purity specifications.

QUALITY MANAGEMENT:
gistered fo the latest versions of ISO 9001 by SAl Global,

This product was praduced using a Quality Management System re
ISO/AEC 17025 by the Canadian Association for Laboratory Accraditation Inc, {CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1 523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratorles Inc,,

please visit our website at wwwyell-labs.com or contact us directly at | el-labs com**
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
hromatogra n MS Parameters
Coalumn: Acguity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment; Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,CAc buffer) Cone Voltage (V) = 60.00
Ramp to 80% organic aver 7 min and hoid Cone Gas Flow (l‘hr) =
for 2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (i/hr) = 750
Time: 10 min
Flow: 300 pHmin
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Elgure 2; L-PFHpS; LCIMSIMS Data (Selected MRM Transitions)
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10 ul (500 ng/ml L-PFHpS)
Collision Gas (mbar) = 3.31e-3

Mobile phase: Isocratic 80% (80:20 MeOH: ACN)/20% H,0 Collision Energy (eV) = 35
{both with 10 mM NH, OAc buffer)

Flou{: 300 plfmin
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Injection: Direct loop injection MS$ Parameters
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|0: LCPFHxA_00004
Exp: 1222120 Prpd: CBW

R 4w caw

PF-n-hexanoic acid —
WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxA LOT NUMBER;: PFHxA1215
MPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: . cAs#: 307-24-4°
R, F F F a
Yava
N T o
/N /N /N
F F F F F F
MOLECULAR FORMULA: CHF, 0O, : MOLECULAR WEIGHT: 314.05
CONCENTRATION: 50 + 2.5 ug/mi SOLVENT(S): Methanaol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: mmwanyy 122212015
EXPIRY DATE: iy 12/22/2020

RECOMMENDED STORAGE:  Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2. LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
J Contains ~ 0.2% of Perfluoro-n-pentanoic acid (PFPeA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: 12/23/2015

~ B.G. thittim (i)

[

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA |
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:
The preducts prepared by Wellington Laboratories Inc, are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This preduct should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ail times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are availabie upon reguest.

SYNTHESIS | CHARACTERIZATION:

Where possible, all of our products are synthesized using single-praduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relavant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isatopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to ofder lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard selutions is calculated using the fcllowing
equation: '

The combined relative standard uncertainty, u{y), of a value y and the uncertainty of the independent parameters

X, X,...X 0N which it depends is:
u, (_]/‘{.1.'1 >y, )} = »"Z“(y: -‘:,:}2
=)

where x is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the valumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage fagtor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY: :
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verifisd prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this preduct have demenstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concertration of the listed analyte(s) is performed
on a routine basis. '

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications. -

QUALITY MANAGEMENT:

This product was preduced using a Quality Management Systern registered to the latest versions of 1ISO €001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA: A 12286}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523),

b
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**For additional information or assistance concerning this or any other products from Wellington Laborateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum)
22dec2015_PFHxA_002 22-Dec-2015 16:46:01
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Conditiens for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters .
Column: Acquity UPLC BEH Shield RP ‘
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negalive)
Start: 50% (80:20 MeOH:ACN} / 50% H,O Capillary Voltage {kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow {I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (Khr) = 750
Time: 10 min ’
Flow: 30¢ plimin
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Figure 2; PFHxA; LC/MS/MS Data {Selected MRM Transitions)
22dec2015_PFHxA_003 22-Dec-2015 17:11:06
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHxA)
Collision Gas (mbar) = 3.43e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy {eV} = 10
{both with 10 mM NH, OAc buffer)
Flow: 300 plfmin !
Formi:27, lssued 2004-11-10 PFHXAT215 (4 of 4)

Revisiont3, Revissd 2015.03-24 Page 298 of 626 12/19/2%16



Reagent

LCPFHxA 00005

1111111111



R: g /i3 /{f;.\ !I!!!Lljllllllllll! WG

730852

ID: LCPFHxA_DOG0B
Exp: 12/22/20 Prpd: SBC
PF-n-hexanoic acd

WELLINGTOIN  CERTIFICATE OF ANALYSIS

iD: LGPFHxA_DO0DOS
e Exp: 1272720 Prpd; SBC —
PF-n-hexanoic acid

—
———

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxA LOT NUMBER: PFHxA1215
COMPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: AS #: 307-24-4

0
N N/

F\/\/C\/

/\ /\ /\ o

MOLECULAR FORMULA: CHF.O, MOLECULAR WEIGHT: 314.05

CONCENTRATION; 50 2.5 pg/mi ENT(S}): Methanol
Water (<1%)

CHEMICAL PURITY; >98%

LAST TESTED: (mmiddiyyyy) 12/22/2015

EXPIRY DATE: imrvacyyy 12/22/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ABDITIONAL INFORMATI|ON:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
. Contains ~ 0.2% of Perfluoro-n-pentanoic acid (PFPeA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _12/23/2015

~ B.G. Ciittim (mmidayysy)

Weillington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822.2849 » info@well-labs.com
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INTENDED USE;
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference materia! (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.
HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures shouid be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn ‘at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SD)Ss) are available upon request.

ESI T :
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a comblination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alse confirmed using

HRGC/HRMS and/or LC/MS/MS.

OMO EITY: :
Prior to solution preparation, crystailine material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaliine
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
producis are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions In the storage containers.

UNCERTAINTY:
ated using the following

The maximum combined relative standard uncertainty of our reference standard solutions is caleul
equation:

The combined relative standard uncertainty, t/ (¥), of a value y and the uncertainty of the Independent parameters

X, X,q...%, on which it depends is: 7
u V(% X, ) = ]}Zu(y, x,)?
il

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware), An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) Is stated on'the Certificate of Analysis for all of our products,

I B :
All reference standard solulions are traceable to spacific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISG/IEC 17025 accredited calibration compary. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.
Y E .

Ongoing stability studies of this product have demonstrated stabllity in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitaring for any tegradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED NTY: .
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

L AG NT: '
ystem registered fo the latest versions of ISO 9001 by SA! Global,

This product was produced using a Quality Management S
ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

CALA

A MEFEAENGE MATERLAL
PAOLCEN

ACCREDITED

AL
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~

**For additional information or assistance conceming this or any other products from Wellington Laboratories Inc.,

please visit our website at www,well-labs.com or contact us directly at info@wel-labs.com**
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Figur, PFHxA; LC/MS Data (TIC and Mass Spectrum)
22dec2015_PFHxA_002 22-Dec-2015 16:46:01
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Conditions for Flgure 1:
LC: Waters Acquity Ultra Performance LC
M3: Micromass Quattro micro API MS
Chromatographic Conditions aram
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobite phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 pil/min
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Eigure 2: PFHxA; LC/MS/MS Data (Selected MRM Transitions)
- i
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it re 2:
Injection: Direct loop injection MS Parameters
10 pl {500 ng/ml PFHxA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =10
(both with 10 mM NH LOAc buffer)
Flow: 300 pl/min
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. HxDA_6o0os e 1D LCPFHXDA_000C7 re—
PFHMDASIN Prpa: suc b 05621 Prpd: SR |
IXDA stock S0ug/mL PFHxDA stock 50ug/imL

W LLIN TON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFHxDA LOT NUMBER: PFHxDA0Q516
OMP H Perfluoro-n-hexadecanoic acid
STRUCTURE: CAS #: 67905-19-5

NN NN NS NSNS H

R T N T N U LN

NN NN N NN 7N o

MOLECULAR FORMULA: C,HF,0, MOLECULAR WEIGHT: 814.13

CONCENTRATION: 50 + 2.5 pg/ml SOLYENT(S): Methanot
Water {(<1%)

CHEMICAL PURITY: >98%

LAST TED: immaayny 05/25/2016

EXPIRY DATE: immwocvyy 05/25/2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:;

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.4% of PFODA.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m Date: _05/27/2016

” B.G. Chittim e

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-322-2436 « Fax: 519-822-2849 » info@well-labs.com
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INTENDE E: ‘
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material {CRM) was

designed to be used as a standard for the identification and/for quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised 1o prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing shouid be worn at ail times. Waste should

be disposed of according to hational and regional reguiations. Safety Data Sheets (8DSs) are avaliable upon request.

I .
Where possibie, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

9]

~ Prior-to solution preparation, trystalline materal is tested for homogeneity using a variety of techniques (as stated above) and its
solubllity in a given diluent is taken into consideration. Duplicate solutions of 8 new product are prepared from the same crystalling
tot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in sach solution are required to be <6% RSD. New solution ots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,...X, on which it depends is:
u, (y(xl ,xz,.,.x")) = ﬁzu(y,-l‘,-)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with wsights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are fraceable to spacific crystailine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 47025 accredited calibration company. in addition, their calibration is verified-prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

international interlaboratory studies has also been established.

D .
Ongoing stabllity studies of this product have demonstrated stabiity in its composition and eoncentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

IMITED TY;
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

MANA ENT:
ystem registered to the latest versions of ISO 9001 by SAIl Global,

This product was produced using a Quality Management S
ISONIEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1 226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1 523).
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**For additional information ot assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our wabsite at www.well-{abs.com or contact us directly at info@wefll-labs.com**
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Figure 1: PFHxDA; LC/MS Data (TIC and Mass Spectrum)
25may2016_PFHxDA_001 25-May-2016  16:22:02
PFHxDAQ516 25 ug/ml Scan ES-
TIC
1007 7.11e7
<
| W
O e e e e e e e e e Time
1.00 1.50 2.0¢ 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 8.50 7.00
25may2016_PFHxDA_001 293 (4.927) 25-May-2016 16:22:02
PFHxDAQD516 25 ug/ml Scan ES-
100- 769 813 5.56e5
-59__
770 814
. 4
OfHrprrerm e e T T T P T T T T T TP T e T M et e iz
250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
iti r Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattre micro AP! MS
hr: MS Parameters
Column; Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu)
Maobile phase: Gradient Source: Electrospray (negative)
Start: 70% (80:20 MeCH:ACN) / 30% H,0 Capillary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 95% organic over 6 min and hold for 2.5 min Cone Gas Flow (I'hr} = 60
before returning to initial conditions in 0.5 min. Desoclvation Gas Flow {(I/hr) = 750
Time: 10 min
Flow: 300 plmin
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Eigure 2; PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
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&
l""r_""l""I""I""I""'I'"'|""I""r""l""l""l""l""I""l"_'_'—l
1.40 . 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFTeDA [C14F270,1" — [CqaF " iz ggg
%
T T "'l""!'"-'I""l""l""l""f""l"“I""l""l""l“”—l'
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 . 3.00
10 PFODA [C15F 350, — [Cq7F 36l 913> ggg
%
R RS R L L B AL L S B Bt R AL L L S B e i o
1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
10 PFOA [CeF150,1" — [C7F5) 413> 369
3 191
IRTT T I""I""I""I""‘"'l‘"'I""I""l""l""l""I"'A'II""I
1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
10 PFOS [CgF(780;]" — [FSO,I 499 > 99
329
&
II||lllI|Ill|lVllll]llllllllfll'llllIIIlllllllll'IIIIIIIll'llll||ll‘l|llllr|IIlIije
1.40 1.60 1.80 .2.00 2.20 240 2.60 2.80 3.00 -
Injection: Direct loop injection . MS Parameters
- 10 4l (500 ng/ml PFHXDA)
: Coliision Gas (mbar) = 3.66e-3
Moblle phase: Isocratic 80% (80:20 MeQOH:ACN) f 20% HO0 Collision Energy (eV) = 15
{both with 10 mM NH,OAc buffer)
Fiow: 300 ylmin
PFHxDAOS18 (4 of 4)
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JELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

br-PFHx

Potassium Perfluorohexanesulfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFHxSK
LOT NUMBER: brPFHxSK0815
CONCENTRATION: 50.0 £ 2.5 pg/ml (total potassium salt)
45.5 + 2.3 pg/ml (total PFHxS anion)
LVE : Methanol
DATE PREPARED: (mmwaayyy) 06/28/2015
LAST TESTED: (mmvddiyyyy) 07/03/2015
EXPIRY DATE; (nmddaywy) 07/03/2020
ECOMMENDED ST GE: Store ampoule in a cool, dark place
BE TION:

The chemical purity has been determined to be >98% perfluorohexanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the identified isomeric components are given in

Table A.

D M ION T,

Table A: isomeric Components and Percent Composition by "F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2; LC/MS Data

Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.5% of perfluoro-1-pentanesulfonate and ~ 0.2% of perfluoro-1-octanesulfonate.
» CAS#: 3871-99-6 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Formi#: 13, Issued 2004-11-10 brPFHXSKD815 ](-19%56
Revisiont:3, Revised 2015-03-24 Page 310 of 626 12/ 16



INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

designed to be used as a standard for the identification and/or quantification of the speclfic chemical compounds it contains.

This product should only be used by qualified personnel familiar with its potential hazards and frained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a weli-functioning fume hood and suitable gloves, eye protection, and clothing should be wom at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request,

| 1 .
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and meiting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGGC/HRMS and/or LC/MS/MS,

HOMOGENEITY: _ . _ Lo
B Prior to solution preparation, crystaliine material is tested for homogeneity using a variety of techniques {as stated above) and its

solubillty in a glven diluent is taken Into conslderation. Duplicate solutions of a new product are prepared from the same crystalline
iot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFCAUV/MS/MS.
The reiative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

RT, .
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation;
The combined relative standard uncertainty, v (), of a value y and the uncertainty of the independent parameters

X, X,...X, 0N which it depends is:
U, (VX Xy, )) = ]/Zu(y, %)
im]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glasswarae). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a ievel of confidence of 85%) is stated on the Coertificate of Analysis for all of our products,

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tasted by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior {o each
weighing using NiST and/or NRC traceable external weights. Al volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedutes, which are ultimately traceabie to NIST. For certain products, traceability to

international intertaboratory studies has also besn astablished.

A E VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, untii the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

A M E
This product was produced using a Quality Managsment System registered to the latest versions of ISO 8001 by SAl Global,

ISONEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc, {CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ
Natlonal Accreditation Board (ANAB; AR-1 523).

**" CALA AﬁAB

- Tectons
A redal L Ha A6 FEFERENCE MATEPIAL
i TS

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.wel-labs.com or contact us directly at info@well-labs com™

Formi#:13, Issusd 2004-11-10 brPFHXSKOG15 (2 of §
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Table A: br-PFHxSK; Isomeric Compoanents and Percent Composition (by “F-NMR)*
Percent
Iscmer Name Structure Composition
by “"F-NMR
1 | Potassium perfluoro-1-hexanesulfonate CF3CF,CF,CF,CF,CF,80,K* 81.1
CF,CF,CF,CF,CF,50,K*
2 | Potassium 1-triflucromethylperflucropentanesuifonate* SiZle 2(|:F2 3 2.8
3
CF,CF,CF,CF,CF,S0,K*
3 Potassium 2-trifluocromethylperfluoropentanesulfonate 72 2<|:F2 273 14
3
CF,CF,CF,CF,CF,S0,K*
4 | Potassium 3-trifluoromethylperfluoropentanesulfonate Sl & F2 gk 5.0
3
CF,CF,CF,CF,CF,S0O,K*
5 | Potassium 4-trifluoromethylperfluoropentanesulfonate 3 L F2 Zaalds“aa’ 8.9
3
frs
6 Potassium 3,3-di{trifluoromethyl)perfluorobutanesulfonate CFSCIJCcmFZSOS'K* 0.2
CF,4
7 Other Unidentified Isomers 0.5

*#

Percent of total perfluorohexanesulfonate isomers only.

Systematic Name: Potassium perfluorohexane-2-sulfonate.

Certified By: ’%:_.

” B.G. Chittim

Formi# 13, Issued 2004-11-10

Ravisiort:3, Revised 2015-03-24

Date: _07/15/2015
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Figure 1: br-PFHxSK; LC/MS Data (TIC and Mass Spectrum)
03july2015_brPFHxSK_001 03-Jul-2015  10:20:32
brPFHxSK0615 25 ug/ml Scan ES-
a TIC
100 1.43e8
aH
Y I""l""I""l.""I"" T T Tt [ e Time
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
03july2015_brPFHxSK_001 925 {15.555) 03-Jul-2015 10:20:32
brPFHxSK0615 25 ug/mi Scan ES-
100 399 1.94e6
Bﬂ_
400
] e
0 | y
-------- LR L R LA Ll AL LRSI KAL) A LALLY RAALY ALLE) Ly RAnkl LARLY LARa adas by AR LAAR! R il AL L) Mkt it At Lot i w1117
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Conditlons for Figure 1;
LC; Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS
i MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Sourca: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% HO Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow (I/hr) = 60
90% organic over 3 min and hold for 1.5 min Desolvation Gas Flow (I/hr} = 750
before returning to Initial conditions in 0.5 min.
Time: 20 min
Flow: 300 plfmin
Form#:13, lssued 2004-11-10 brPFHXSKDG15 (4 of 6
v 15118016

Revislon#:3, Revised 2015-03-24
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Figure 2: br-PFHxSK; LC/MS Data
'03july201 §_brPFHxSK_002 03-Jul-2015 10:41:29
{brPFHXSK0615 25 ug/mi SIR of 6 Channels ES-
i 100+ Linear Perfluorohexanesulfonate 308.9
| 4.29¢6
l Perflucro{dimathylbutane)
sulfonates
32_
Perfluoro{methylpentane)
sulfonates
LR ML L N A 0 lIIIIIIIIIIIIIII||||l|r||||l|||||I|lllllllllllllillllllll'llll||||llll"| Time
12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00
nditign Figure 2;
LC; Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: SIR (6 channals)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% H.0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow {I/hr) = 60
90% organic over 3 min and hold for 1.5 min Desolvation Gas Flow (I/hr} = 750
before retuming to initial conditions in 0.5 min.
Time: 20 min
Flow; 300 plfmin
Formt: 13, Issued 2004-11-10 Page 314 of 626 brPFHxSKi%?iwzbl6
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Eigure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions)

03july2015_brPFHxSK_003 03-Jul-2015 11:18:50
brPFHxSK0615 500 ng/mi
9 PFHxS [CsF1380,] — [FSO, 399 > 99
g 1.22e4
[-)
A AR A A R A R T AR R L R LR R s L nas pen s s e o R Y
2860 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4,20 4.40
PFPeS [CsF14805) — [FSO,) 349 > 09
/\/\/\ 39.0
I'"'l""1'"'l'"'I""l""l""l""l L '”'l"'-l""/i\'/'\l{'\'/'\l""i""l""ll"ﬁ\'[ =
2.60 - 2.80 3.00 3.20 340 3.60 3.80 4.00 4,20 44D
PFOS [CsF 1780, — [FSO,T" 499 > 99
60.5
IllrllIlllfllIllillllllllI?'JlIIl'llIllllITIII[I!II]IIIIIIlII'Illl]l'lllIIII]IIII"IIIIIIIIII'IIII
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40
PFHpS [C/F1580;" — [FSO,) 449 > 99
% /\/\/\/\ /\/\ h
0l'"'I""I""I""I'A" L UL UL IR R I ||||1||M{\
260 2.80 3.00 3.20 3.40 3.60 3.80 4.00 - 4.20 440
PFOA [CsF15051" — [C,Fysl" 413> 369
/\/\ /\/\m 44‘9
wmllllilllllllllllll IlllllllIIIIIIII]IIIIIlljllllll’lT‘l“‘l‘M“lll'l /
2.60 2.80 3.00 3.20 340 3.60 3.80 4.00 4.20 4.40
PFHxSi [CeF13S0,I" — [CqFyyl° 383> 319
54.9
I""I""l""l""l""l""l""F""!""I""l""l""I""I""I""I""l""l""l"”_l
2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40
PFHXA [CsF11021" — [CsF 44T 313 > 269
58.1
IlIIIlIIl'lllllllllllllllIIII]IDIIII!II|I]Il|llll|lIII|IIIIIIIlli"|[lllllll|ll|Illlllllll'l'lill‘lTlme
2.60 2.80 3.00 3.20 3.40 3.60 3.80 - 4.00 4.20 4.40
Conditions for Figure 3:
Injection: Direct loop injection MS Parameters
10 I (500 ng/ml br-PFHxSK)
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isoeratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 30
{bath with 10 mM NH,OAc buffer)
Flow: 300 plfmin

brPFHxSKOTﬁﬁ'wOlG
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ID: LCPFNA_ODOCS
Exp: 1072320 Prpa; CBW

PF-n-nonanoic acid
—
—

1]

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFNA LOT NUMBER: PFNA1015
COMPOUND: Perf_luoro-n-nonanoic acid
STRUCTURE: ' CAS #: 375-95-1

F, F R F F F F F 0
N/ N/ N/ N/
D S N T

VANVANRVANRVAN o

F

MOLECULAR FORMULA: CHF 0O, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 + 2.5 ug/ml SOLVENT(S): Methano!
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmwuvyy) 10/23/2015

EXPIRY DATE: imiadyny) 10/23/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.

. Contains ~ 0.1% of perfluoro-n-octanocic acid (PFOA) and < 0.1% of perfluoro-n-heptanoic acid
(PFHpA).

A
P

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: f%:_, Date: 10/30/2015

“B.G. Shittim mmiadyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON'N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Form#:27, .'ssueaf 2004-11-10 . PFNAT015 (1 r::,g)
Revision# 3, Revised 2015-03-24 Page 317 of 626 12/19/2016




INTENDED USE;
The products prepared by Wellington Laboratories Inc. are for laboratary use ondy. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by gualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functicning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheats (SDSs} are available upon request,

SYNTHESIS | CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopjc purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:
Pricr to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LG/MS/MS and/or SFC/UV/MS/MS.,
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution Jots of existing
products are compared fo older lots In the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

’

The combined relative standard uncertainty, u ()}, of a value y and_the uncertainty of the independent parameters

u (v(x),x,,.%,)) = Zu(y,..rj)z
=]

where x is expressed as a relative standard uncertainty of the individual parameter.

X, XX 00 which it depends is:

The individual uncertainties taken into account Include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a ievel of confidence of 5%} is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All valumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
internaticnal interlaboratory studies has alse been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stabflity in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and ta conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISQ 9001 by SAl Global,
ISC/EC 17025 by the Canadian Association for Laboratery Accreditation Inc, {CALA; A 1226), and 1SO GUIBE 34 by ANSI-ASQ
National Accreditation Board {(ANAB; AR-1523). ®

o1

S CALA

L

ACECREDITEDR

PEFCRENCE MATERIAL
PRODLCER

**For additional information or assistance concerning this or any other products from Wellingtcn Laboratories Inc.,
please visit our website at www.well-tabs.com or contact us directly at info@well-labs.com™

T
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PFNA; LC/MS Data (TIC and Mass Spectrum)

Column: Acquity UPLC BEH Shield RP

1.7 pm, 2.1 x 100 mm

Mobhile phase: Gradient
Start: 50% (80:20 MeOH:ACN) / 50% H,O
{both with 10 mM NH, OAc buffer)
Ramp to 90% organic over 7 min and hold for 2 min
before retuming to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 ylfmin

Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 2.00
Cone Voitage (V) = 15.00

Cone Gas Flow {I/hr) = 50
Desolvation Gas Flow (I/hr) = 750

.2300t2015_PFNA_002 23-0Oct-2015 13:02:02
PENA1015 10 ug/mt Scan ES-
TIC
1007 7.32e7
e
O e T e T e T e e 1 ime
1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 550 6.00 6.50 7.00
230ct2015_PFNA_002 266 (4.473) 23-Oct-2015 13:02:02
PFNA1015 10 ug/ml Scan ES-
100+ 463 1.57eb
EFE_
419 464
o P T T o T T T o e e P PP TP et prereprees M2
240 260 280 300 320 340 360 380 400 420 440 460 480 50
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters A

Form#: 27, Issued 2004-11-10
Ravisiomi#:3, Revised 20715-03-24
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Eigure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions)
230ct2015_PFNA_003 23-0ct-2015  14:22:20
PFNA1015 500 ng/mi :
100~ PFNA [C4F,;0,1" — [CqF 47T 463 > 419
i 1.63e5
BE:: 1
0 T T 17T L ) ‘ T rrr T T 17T I T T T 7 I LS ‘ T T T 71 r LI I ‘ LB} | 1 T T ‘ T T T T " T 1T F T | TrrT I L I T 1T 17T I T V_V_|_‘
4,00 4.20 4.40 4.60 4.80 5.00 5.20 540 5.60
100 E PFOA [CgF450,° — [C.F,c] 413 > 369
| 238
-
L I T T I T TT l LB " LI N ) I —r rr I T I rr I T 1 77T | LU ! T T1TT | T T T 7T rl T 11 ‘ T | T 17T I LI I T T 17 ]
4.00 420 4.40 4.60 4.80 5.00 5.20 5.40 3,60
100~ PFHpA [C7F130,0" — [CgFqq) 363 > 319
N 121
<]
rrrTI ‘ T T rT ‘ 1 17T I LI L I LU I T T l—r| L "1 T T 7 l T T LI I B ‘ T \ T T ‘ LB ] LB T T 1T | LIS T 1T ‘
4.00 4.20 4.40 4.60 4 80 5.00 5.20 5.40 5.60
100~ ' PFDA [C1oF190,1" — [CoF ol 513> 469
] ‘ 149
o]
O LR B r| T T T I TTIrr T 1T ‘ T T T T ] rrrrT I T T TT ' T 1 T 1 I T T U7 T T 17 | 1T T T I LR ‘ LN I | [ T ‘ T T 17T rl L | .
4.00 420 4.40 4.60 4.80 5,00 5.20 540 5.60
100 PFOS [CaF 448051 — [FSO,] 499 >1£1)$
]
O L0 LR L L L B e e LA O [ e I et B LI L e =TT |‘ ] Tlme
4.00 4 .20 4.40 4.60 4.80 5.00 5.20 5'40. 5.60

Conditions for Figure 2;

Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml PFNA) '
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN)} / 20% H0 Collision Energy {eV) = 11
{both with 10 mM NH, OAc buffer) :

Flow: 300 ulimin

Form#:27, Issued 2064-11-10 PF
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. -Er T ‘ =-n-nohanoic acid
SLLINGTOIN ' 7 CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT DE: PFNA LOT NUMBER: PFNA1015
COMPQUND: Perfluoro-n-nonanoic acid
STRUCTURE: CAS #: 375-95-1

F F E F F F F F 0
N/ N/ N/ N/ |
B e U L

VAVEVANRVANRVANEE.

MOLECULAR FORMULA: CHF .0, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanaol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmwadywy) 10/23/2015

EXPIRY DATE: (mmddyyy) 10/23/2020

RECOMMENDED STORAGE: Store ampouie in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
Contalns ~ 0.1% of perfluoro-n-octanoic acid (PFOA) and < 0.1% of perfluoro-n-heptanoic acid
(PFHpA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _10/30/2015

” B.G. Chittim (i)

Wellington Laboratories Inc., 345 Southgate Dr. Gueiph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compeound it contains. L

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should bs carried
out in a well-functioning fume hood and suitable gloves, eye protaction, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are avaitable upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and meiting point, Isctopic purities of mass-labelled compounds are alsc confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material Is tested for hemogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

welf as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combired relative standard uncertainty of our reference standard solutions Is calculated using the following
equation: '
The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,..X_ on which it depends is:
4, (Y05, % 00X, ) = 1/Zu(y,x,)’
i=]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our preducts.

LI
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an extemal ISOAIEC 17025 accredited callbration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

R ) ()
Ongoing stabiiity studiés of this product have demonstrated stability in its composition and concentration, until the specified expiry

date, in the unopaned ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis. :

LIMITED g )
At the time of shipment, alf products are warranted to be free of defects in material and workmanship and to canform to the stated

technical and purity speciﬁda_tions.

QUALITY MANAGEMENT.

This product was produced using a Quality Management System registered to the latest versions of (SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 24 by ANSI-ASQ

National Accreditation Board {ANAB; AR-1523).

0!.‘- . A A u |gl E

: ar C : L ACCREDITER

F o beping —— I —
ALk NN A RETERENCE MATERLAL

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc.,

please visit our website at www.well-laps.com or contact us directly at info@well-labs com**
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Figure 1: PFNA; LC/MS Data (TIC and Mass Spectrum)
230ct2015_PFNA_002 23-Oct-2015 13:02:02
PFNA1015 10 ug/ml Scan ES-
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230ct2015_PFNA_002 266 (4.473) 23-0ct-2015 13:02:02
PFNA1015 10 ug/ml Scan ES-
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ndition Fi
LG: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromato ondltions MS Parametets
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
!Mobile phase: Gradient Source: Electrospray (negative)
i Start: 50% (80:20 MeOH:ACN}/ 50% H,0 Capillary Voitage (kV) = 2.00
(both with 10 mM NH,OAg buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (/hr) = 50
hefore returning to initial conditions in 0.5 min. Desoclvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ! (500 ng/ml PFNA)
) Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (sV) = 11
(both with 10 mM NH,OAc buffer)
Flow: 300 plmin
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WELLINGTON  CERTIFICATE OF ANALYSIS
O RIES DOCUMENTATION

RODUCT CODE: PFOA LOT NUMBER: PFOA1115
MP D: Perfluoro-n-octanoic acid
STRUCTURE: CAS #: 335-67-1
F F F F F F o
F \c c \c/ lc!
N N N N e

MOLECULAR FORMULA: C,HF 0, MOLECULAR WEIGHT: 414.07

CONCENTRATION: 50 & 2.5 pg/ml SOLVENT(S): Methanol
Water {<1%)

CHEMICAL PURITY: >98%

LAST TESTED; immeayyy) 11/06/2015

EXPIRY DATE: (mstyym 11/06/2020

RE MENDED STORAGE: Store ampoule in a cool, dark place

D ENTATI DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%— Date: _11/11/2015

~ B.G. Chittim (mimdcyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2848 + info@well-labs.com

Formr#:27, lasued 2004-11-10 PFOA115 (1 of 4)
Revision#J, Revisod 2015-03-24 Page 327 of 626 12/192016



INTENDED USE: | ;
The products prepared by Wellington Laboratories Inc. are for taboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compotund it contains,

RDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary humen contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to naticnal and regional regulations. Safsty Data Sheets (SDSs) are available upon request.

| ZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes, They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting paint. Isotopic purities of mass-labeiled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to soluticn preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated ahove) and its
solubility in a given diluent Is taken into consideration. Duplicate soiutions of a new product are preparsd from the same crystailine
lot and, after the addition of an appropriate internal standard, they ara compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products -are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncerainty of our reference standard solutions is calculated using the following
equation;

The comblned relative standard uncertainty, u {y), of a value y and the uncertainty of the independent parameters

X, X,...X on which it depands is:
U, (7(%), Xp00%,)) =1/Zu(y,x,)’
i=l

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties faken into account include those assoclated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a leve! of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

I H
All reference standard solutions are tfraceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their callbration Is verified prior to each
weighing using NIST and/or NRC traceable external weights. Al volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

intemational Interlaboratory studies has also been establishad.

E ATE LIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change In concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:

At the time of shipmant, all products are warranted to be free of defects in materlal and workmanship and to conform to the stated
technical and purity specifications,

UALITY MAN NT:
This product was praduced using a Quality Management Syslem registered to the latest versions of ISO 9001 by SAl Global,
ISOAEC 17025 by the Canadian Assoclation for Laboratory Accreditation Ic. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523),

492
x ¢t
r
* »
-~ T g
LI SRR S REFERENCE MATORIAL
PRGLLIGER

ACCHREDITER

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,

please visit our website at www.welldabs.com or contact us directly af Info@wefl-labs com**
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Figure 1: PFOA; LC/WMS Data (TIC and Mass Spectrumj
06nov2015_PFOA_002 06-Nov-2015  12:21:00 ‘
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Conditiens for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quatiro micro API MS
MS Parameters
Column: Acguity UPLC BEH Shield RP,,
1.7 um, 2.1 x 10¢ mm Experiment: Full Scan (225 - 850 amu}
Mobile phase; Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capiltary Voltage (kV) = 3.00
{both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Rarmp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr} = 100
2 min before returning to initial conditions in 0.5 min. Deasolvation Gas Flow {I/hr) = 750
Time: 10 min
Flow: 300 plimin
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditlons for Fiqure 3:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml PFOA)
Collision Gas (mbar) = 3.17e-3

Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% HO Collision Energy {eV) = 10
' {both with 10 mM NH,0Ac buffer)
Flow: 300 plimin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFODA LOT NUMBER: PFODAQ115
COMPOUND: Perflupro-n-octadecanocic acid
STRUCTURE: CAS #: 16517-11-6

F F F F F o]
F VNN NNV NV
o e e e O o O e T e T TN O
OH
/\\/\/\/\/\/\/
F F F F F
MOLECULAR FORMULA: C HF, 0O, MOLECULAR WEIGHT; 914.14
CONCENTRATION: 50 % 2.5 ug/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: immveayyy 01/30/2015
EXPIRY DATE: (nmidcivyyy) 01/30/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %‘ Date: _(03/25/2015

~B.G. ©iitim tmriddiress]

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@well-labs.com

Form#. 27, Issued 2004-11-10 PFODAOT1S (1 of 4}
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INTENDED USE:
The products preparad by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:

This praduct should only be used by qualified persennel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:

Where possible, all of our products are synthesized using single-produst unambiguous routes. They are then characterized, and
theit structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallagraphy, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Priar to sclution preparation, crystalline material Is tested for homogeneity using a varlety of technigues {as stated above) and ils
solubility in a given diluent is taken inte consideration. Duplicate soluticns of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate interal standard, they are compared by GC/MS, L.C/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are reguired to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
wel! as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The raximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equalicn:

The combined relative standard uncertainty, u (y), of a value y and the uncertaint.y of the independent parameters

u, (3, 5,5, )= z;'..'(y,x,.)2
I

where x is expressed as a relative standard uncertainty of the individual paramster.

X,y Xpee X ON which it depends is:

The individual uncertainties taken into accourt include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Ceriificate of Analysis for all of our preducts.

TRACEABILITY:
All reference standard sofutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration Is verifled prior to each
weighing using NIST and/or NRC traceable external weights. All volurmetric glassware used is of Class Atolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring far any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of [SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Assaciation for Laboratory Accreditation Inc. (CALA; A 1226}, and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-Habs.com or contact us directly at info@well-labs.com™
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Figure 1: PFODA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column; Acquity UPLC BEH Shield RP
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (250 - 1000 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 60% (80:20 MeOH:ACN)/ 40% H,O Capillary Voltage (kV) = 2.00
{both with 10 mM NH,OAc buffer} Cone Voltage {V) = 25.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plmin
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Figure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions)

{(both with 10 mM NH OAc puffer)

Flow: 300 plmin
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|II\\!!’\Il—llLI||IIII||\f\lll"lll\\\II\\IIIW\LIIIIIII'\I'I'YIII‘IIII|II1II1\I|||I|I‘\\Yl{lllilll\ll\\lll
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFPeDA [C15F 290517 — [CqgF 2l 763 >719
100 51.3
=2 : '
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFOS [CgF4780;]" — [FSO,I 499 > 99
1003 62.9
3‘3 ;
Or‘l\lﬁ‘/l\/l\/l\l/lﬁ‘\\1I|IIII|I\I\I|Ilf=ll|FIIIIJ‘\\\\‘I||||l\\\!\\\!}MII\I\‘FIII'II||IIIII|
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
PFOA [CaF150,0" — [CoFysl" 413 > 369
100 :
% /\’\/J\A/\/\/\_/\/\N\'\/\/\/\/;Z\AN\/\/\/\/\/\/W\/\ F
5%
RN A A VA AYASVANASVA SAVS WA VNSV VA A ATV A R s N A A E T S
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 l (500 ng/m! PFODA) ‘
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN}/ 20% H.O Collision Energy (eV) =15
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. PFODA stock 50ugimL — ?;g‘;nms;:g:;zcg L —

WELLH\TGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFODA LOT NUMBER: PFODA0416
COMPOUND:; Perfluoro-n-octadecanocic acid
STRUCTURE: CAS #: 16517-11-6

F, F

\/ \/ \/ \/ N/ fI

\/\/\./\/\/\/\/\/\/C

/\ /\ /\ /\ /\ /\ /\ >

F FF F

MOLECULAR FORMULA: CHF.O, MOLECULAR WEIGHT: 914.14

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >38%

LAST TESTED; (mmcdyyy 04/29/2016

EXPIRY DATE: mmoatywy 04/29/2021

RECOMMENDED ST GE: Store ampoule in a cool, dark pface

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent converslon of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 05/20/2016

~ B.G. Chittim g

Wellington Laboratories Int., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519:822-2436 « Fax: 519-822.2849 - info@weli-labs.com

Formi:27, Issued 2004-11-10 PFODAD416 (1 of 4)
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NTEND : i
The products prepared by Wellington Laboratories Inc. are for faboratory use only. This certified reference materiai (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised tg prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs}) are availabie upon request,

N TEF T
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GCMS, LC/MB/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/for LC/MS/MS.

HOMOGENEITY: e
~T ' Priorto solUtich preparation, crystalline matenal is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystaliine

lot and, after the addition of an appropriate internal standard, they are compared by GCIMS, LC/MS/MS and/or SFC/UVIMS/MS.,

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products are compared to older Iots in the same manner, which further confirms the homogeneity of the crystailine material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation;

The combined relative standard Uncertainty, 4,(y), of a value y and the uncertainty of the independent parameters

X, X, On which It depends is:
uc(y(x.,xz..v.x,»=‘/Zu(y,x,-)’
=t

where x is expressed as a relative standzird uncertainty of the individual parameter.

The individual uncertainties taken inte account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calcutated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products,

TRAC
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are

regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceabls external weights. All velumetric glassware used is of Class A tolsrance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NiST, For certain products, traceability to

international interlaboratory studies has also been established.

R I . DITY:
Ongoing stability studies of this product have demonstrated stabllity In its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monftoring for any degradaticn or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warrantsd to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

QUALITY MANAGEMENT:
ystem registered to the latest versions of SO 9001 by SAI Glabal,

This product was produced using a Quality Management S
ISO/EC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1SO GUIDE 34 by ANS-ASQ
National Accreditation Board (ANAB; AR-1523).

)

N L .
7 CALA ANAB
- ‘T-I“'ue

At b
3 b AL nmﬁnwﬁrgg.mn.

**For additional information or assistance concerning this or any other products from Wellington Laboratories inc.,

please visit our website at www well-labs.com or contact us directly at info@well-labs. com**
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Eigure 1: PFODA; LC/MS Data (TIC and Mass Spectrum)

29apr2016_PFODA_004 29-Apr-2016  13:39:25
PFODAD416 25 ug/ml

100+

Scan ES-
TiIC
7.43e7

AR LR S R ot

g | T Time
2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00

29apr2016_PFODA_004 340 (5.717) 29-Apr-2016 13:39:25
PFODA0416 25 ug/mi Scan ES-
100+ 913 6.46e5
869
Pl
. 914
870
7 915
e A M o L s s e B e e A atskia s it 7
350 400 450 500 550 600 65 700 750 800 850 900 950
n r Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
romatogr: dition M ram
Column: Acquity UPLC BEH Shield RP |
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1000 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 70% (80:20 MeOH:ACN) f 30% H,O Capillary Voltage (kV} = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 25.00
Ramp to 95% organic over 6 min and hold for Cone Gas Flow {l/hr) = 50
2.5 min before retuming to initial conditions In 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Formi:27, Issued 2004-11-10 PFODAD416 {3 of 4)
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Figure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions) v
29apr2016_PFODA_006 29-Apr-2016 14:16:00
PFODAOQ4186 500 ng/mi
o PFODA [C14F350,1" — [Cy7F3sl 913 > 869
2.43e5
cl""I""l""I‘"'I""I""I""I'"‘I""l""I“"l""l'"'I""l""l""f""I""I""I“"I
460 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60
100= PFNDA [C4oF 470, — [CygFal 963 > 919
. 260
BAMMM{\”"I"'%’,ﬁ"'l"" AR R ""l""|""ij'\'"|"7/\"?'/'\"'\|""|"'
4.60 4.80 5.00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60
10 PFHpDA [c17Faj°é]- — [015!:33]- _ 863 > 819/
! {%A T N /s e T 502
0Ilimﬁll%]‘ﬁ"IIIIlIIIIIl’IlIIII!IlIIIIi]IIIIT‘IJljll\I‘llIIrAi._llll\I_'IAlll‘l.T?lIli'ld‘l-,l\l_.i_lllllilllr.l‘ll
4.60 4.80 5.00 5.20 - 540 5.60 5.80 6.00 6.20 6.40 6.60
‘0 PFHxDA [C1gFa10,0" — [Cy5Fy) 813 > 769
279
=
EﬁmﬂlﬁMIMIMIMI‘;‘I‘“A%{!\A{\IIT\I{'\IMIllllllll'lll||lll'llllrllfﬁ
4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 86.20 6.60
10 2H-PFODA (C1gHF3,0,1" — [CyF 55l 895 > 831
;?% 254
&I’l}‘ll’rﬁl‘lﬂm%'lIlllllllllllll’lljllrllllllillllllilllI'IIllllll'lllIl||Illllllllllllllllllllll’ll
4.60 4.80 5.00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60
Cg (unsaturated acid) [C1gF3305]" —+ [Cy7Fysl" 875> 831
10 293
B
I""l""I"m"-I"{\'l!{'\T]/'\"'l""l""l""l""l""I‘"'I""I""[”"I“"I""I""l""_l
4.60 4.80 5.00 . 520 540 5.60 5.80 6.00 6.20 6.40 6.60
PFPeDA {C15F 29051 ~— [Cy4F ) 763 > 719
10
i 155
/\/\«/‘m\/\ Aan
rlllllllll'l'lllllllllllIlllllljllllllIllIlIIlllll‘IllllrlllIllllll||II[II|I'||II|I|II'llll'llllllllﬁ
4.60 4.80 5,00 5.20 540 5.60 5.80 6.00 6.20 6.40 6.60
PFOS [C4F17805" — [FSO,) 499> 99
10 > 423
*
l""I""I""I""’I\""l“"l""I"”F""l"'I""['"l""l""l!\""I""l""l"";"'l" ]
4.60 4.80 5.00 5.20 540 5.60 5.80 6.00 8.20 6.40 6.60
_ PFOA [CaF150,0" — [C;Fyg)’ 413 > 369
10\ 247
II|l(iII|'l|l’l\l'l|IIIllllIIIIlllIIII1lII'IIi'l'II|'|IllIIIIllllf\fml/:\lill\/l\Tlll\?/:A':\]IAlllAlllllM?ﬁA—'Time
4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 £.80
Conditions for Figure 2:
Injection: - Direct loop injection MS Parameters
10 pl (500 ng/ml PFODA)
Coliision Gas (mbar) = 3.39¢-3
Mobile phase: Isocratic 90% (80:20 MeOH:ACN) / 10% H,0 Collision Enargy (eV) = 15
{both with 10 mM NH40Ac buffer}
Flow: 300 p¥min
Formit: 27, Issued 2004-11-10 PFODAD416 {4 of 4
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/13 /16
//CM/M{ R: e Af3/l6  wummm I
730515 730516
6 % ID: LGPFOS-br_00002 ID: LEPFOS-br_00003
B 2. Potassum Pefiuoroctone P

Potassium Perfluorocctane

WFLLLN GTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

br-PFOSK

Potassium Perfluorooctanesulfonate
Solution/Mixture of Linear and
Branched Isomers

oD CODE: br-PFOSK
LOT NUMBER: brPFOSK1015
CONCENTRATION: 50 + 2.5 pg/ml (total potassium sait)
46.4 £ 2.3 pg/ml {total PFOS anion)
SOLVENT(S): Methanol
DATE PREPARED: imidyyy 10/13/2015
LAST TESTED: sy 10/14/2015
RY DATE: mmwadyy) 10/14/2020
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DE IPT

The chemical purity has been determined to be >98% perfluorooctanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the isomeric components are given in Table A.

NTAT DA TT. ED:
Table A: Isomeric Components and Percent Composition by ™F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS Data (SIR)
Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION;

. See page 2 for further details.

C A 5-point calibration curve was generated using linear PFOS (potassium salt) and mass-labelled
PFOS as an internal standard to enable guantitation of br-PFOSK using isotopic dilution.

’ CAS#. 2795-39-3 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Form#:13, Issued 2004-11-10 brPFOSK1015 (1 of 6)
Revisioni:3, Revised 2015-03-24 Page 342 of 626 12/1%2016



INTENDED USE:

The products prepared by Wellington Laboratories inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains.

HAZARDS:

This product should only be used by quaiifled personnel familiar with its potentlal hazards and trained in the handling of hazardous
chemicals. Dug care should be exercised to prevent unnecessary huran contact or ingestion. All procedures should be carried
out In a well-functioning fume hood and suitable gloves, eye protection, andg clothing should be womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SD8s) are available upon request.

Y -
Where possible, all of our products are synihesized using singie-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LCMSIMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point, Isctopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

o Y. J— PRp— ————— [ J— . - ——
“Prior tosolution preparation, Trystalline material Ts testad for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline

The relative response factors of the analyte of interest in each solutlon are required to be <5% RSD. New sclution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

waell as the stability and homogeneity of the solutions In the storage containers.

N A i
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation;
The combined relative standard uncertainty, 4 (v}, of a value y and the uncertainty of the independent parameters

X1 Xy, 0N which it depends |s:
4, (Y%, %y ...x, )} = ]fzu(y,x,)z
i=1

where x is expressed as a relative standard uncertainty of the individual parameter,

The Individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of aur products.

weighing using NIST and/or NRC traceable extemal weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabie to NIST. For certain products, traceabifity to

international interaboratory studies has also been established.

D
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

oh a routine basis.

LIMITED WARRAN IY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated

technical and purity specifications.

M H
This product was produced using a Quality Management System registerad to the latest versions of iSO 8001 by SAl Glebal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 1SO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1 523).

ate
:' ': CALA AGCCREDITED
-~ 1

it g
A EL Al e AR AEFERENDE MATERIAL
PAGUUGER

**For additional information or assistance conceming this or any other products from Weilington Laborataries Ing.,
Please visit our website at www,well-labs com or contact us directly at info@well-labs.com**

Fonmil: 13, issued 2004-11-10 brEFOSK1015 (2 of 6} 16
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Table A: br-PFOSK; Isomeric Components and Percent Composition (by "F-NMR)*

Percont
isomer Name Structure Composition
by “F-NMR
1 Potassium perfluoro-1-octanesuifonate CF3CF,CF,CF,CF,CF,CF,CF,50;5K* 78.8
CF3CF,CR,CF>CF,CR,CFE03K*
2 Potassium 1-triflucromethylperfluoroheptanesulfonate™ RORCRCRCR cml:Fa 1.2
CF;CF,CF,CF,CFCF,S03K*
3 Potassium 2-trifluoromethylperfluoroheptanesulfonate CFCRaOF,0R0R ([: Fy 2303 0.6
CF,CF,CF,CFCF,CF,S03K*
4 Potassium 3-trifluoromethylperfluoroheptanesulfonate CFCF0FZOF; (':Fs 2R 803 1.9
CFyCF;CF,CFCF,CF,CF,80;3K*
5 Potassium 4-triflucremethylperfluoroheptanesulfonate FiCF2 FzéF £0F0F,503 2.2
3
CFyGF2CFCF,CF,CF,CF,803K*
6 | Potasstum 5-triflucromethylperfiuoroheptanesulfonate i Fz(l)& 2OF OF,CF,303 45
CFyCFCF,CF,CF.CF,CF,80;K*
7 | Potassium 6-trifluoromethylperfluoroheptanssuifonate 1'CI;Fa 2CFLOFOF,CF805 10.0
s
8 | Potassium 5,5-di(trifluoromethyl)perfiuorohexanesulfonate ' cF,—CI:cFZCFZCcmFzsosK’ 0.2
CF,
Ch
9 Potassium 4 4-di(trifluoromethyl)perfluorchexanesulfonate . C@CFE—?—CFZCIECQSO;K* 0.03
| CFy
_ - | CF~CF—CF—CECECESOK’
10 Potassium 4,5-di(triflucromethyl)perfluorohexanesulfonate | (|:F (I:F 0.4
3 V03
|
: - : CF,—CF—CE—CF—CFCF,S0,K"
11 Potassium 3,5-di(trifluoromethyl)perfluorohexanesulfonate | (I:F (I:|= 0.07
- 3 3
* Percent of total perfluorooctanesulfonate isomers only. Isomers are labelled in Figure 2.
o Systematic Name: Potassium perfluorooctane-2-suifonate.
Certified By: % Date: _10/15/2015
~ B.G. chittim fmmidtysy)
Formit13, Issued 2004-11-10 brPFOSK1015 {3 of 6)

Ravisioni:3, Revised 2015-03-24 Page 344 of 626 12/197’2?)16



Figure 1; br-PFOSK; LC/MS Data (TIC and Mass Spectrum)
140ct2015_brPFOSK_001 14-0ct-2015 13:29: 11
brPFOSK1015 25 ug/ml Scan ES-
TIC
1007 1.87¢8
-
- L A BN R e LT T T T T T T e e Time
_2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
140ct2015_brPFOSK_001 385 {6.474) 14-Oct-2015 13:29:11
brPFOSK1015 25 ug/ml Scan ES-
100- 499 2.18¢6
-Se_
500
O-prrea B I I ) L R AR R LA RN es sy naa s L T P T T T T T T T M2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
onditi r 1;
LG Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
jons MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient . Source: Electrospray (negative)
' Start: 45% (80:20 MeOH:ACN) / 55% HO Capillary Voitage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 80% organic over 12 min and hold for 2 min. Cone Gas Flow {I/hr) = 50
Return to initial conditions over 0.5 min. Desolvation Gas Flow (Vhr) = 750
Time: 16 min
Flow: 300 plimin

bIPFOSK1015 (4 of 6}

Form#:13, Issued 2004-11-10
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Figure 2: br-PFOSK; LC/MS Data (SIR)

140ct2015_brPFQSK_003 14-0¢t-2015 14:13:20
brPFOSK1015 1 ug/m! SiR of 7 Channels ES-
1 TIC
Uy 5.72e5
|
ae_
2
_ \
5,6
1 4
9 1 \ l
}8,10/ 3 \ .
G T L] T T J T T T T ' LI T T I T T L ¥ { T T LI} T T T T T I T T T 1 I T T T [ T T T T I T T T T I T T T ) T T T 1 | T T T T —I Tlme
8.00 9.00 10.00 11.00 12.00 13.00 14.00
dition igu
ILC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro AP] MS
rom hi iti
Column: Acquity UPLC BEH Shisid RP,, (1.7 um, 2.1 x 100 mm)
Injection; 1.0 pg/ml of br-PFOSK
Mobile Phase: Gradient
45% (80:20 MeOH:ACNY} / 55% H,O (both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 15 min and hold for 3 min.
Return to initial conditions over 1 min.
Time: 20 min
Flow: 300 pl/min
C ns:
SiR (ES)
Source = 110 °C
Desolvation = 325 °C
Cone Voltage = 60V
Formi#:13, lssued 2004-11-10 brPFOSK1015 is of 6
12/1942016
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Figure 3: br-PFOSK; LC/MS/MS Data (Selected MRM Transitions)

140ct2015_brPFOSK_005
brPFOSK1015 1 ug/ml

14-Oc¢t-2015  15:29:52

10 [C5F180,]" — [FSO,1 499 > 99
3.33e4
0 I L) ’ L} T T T I L) T T I L) T T T l L] T T L] l T T T "_"ILJ L} I T LI | T L) I T T
8.00 9.00 11.00 12.00 13.00 14.00
[C.,UF“SOs]' —— [FSO,I 599 > 99
66.2

injection: On-column
Mobile phase: Same as Figure 2

Flow: 300 plimin

Collision Gas (mbar) = 3.068-3
Collision: Energy (eV) = 11-50 (variabi

8)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: FOSA- LOT NUMBER: FOSA0815l
COMPOUND: Perfluoro-1-octanesulfonamide
STRUCTURE: CAS #: 754-91-6

F F FR F F F F F
N/ \/ N/ \/
F/C\C/C\C/C\C/C\C/

/NN /N /N
F F F FF F F F

SO,NH,

MOLECULAR FORMULA: C,H,F. NO,S MOLECULAR WEIGHT:
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S):
CHEMICAL PURITY: >98%

LAST TESTED: inevaayyy) 09/02/2015

EXPIRY DATE: (mcanywy) 09/02/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 09/11/2015

~ B.G. Chittim rrdyyy)

499.14
Isopropanol

Wellingfon Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Formi:27, Issued 2004-11-10
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gioves, eye proteciion, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, ail of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New soiution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation;

The combined relative standard uncertainty, 4 {y), of a value y and the uncertainty of the independent parameters

0,0 ) = S )°

where x is expressed as a relative standard uncertainty of the individual parameter.

X,. X,....x on which it depends is:

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific ¢rystalline lots. The microbalances used for solution preparation are
regularty tested by an extemal ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
intermational interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s} is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defecis in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

~ iR

ACCREBITED

T —— T ——-
RGBTl N RIS REFERENCE MATERIAL
FRODUCER

“*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: FOSA-I; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC

MS: Mlcromass Quattro micro AP1 MS

hrom raphi nditi rameter

Column: Acquity UPLC BEH Shield RP_,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)

Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN} 7 40% H,0 Capillary Voltage (kv) = 2.50
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 40.00
Ramp to 20% organic over 7 min and hold for 1.5 min Cone Gas Flow (Vhr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750

Time: 10 min

Flow: 300 wl/min

Formit:27, I1ssued 2004-11-10
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Figure 2:

FOSA-I; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml FOSA-I)

Collision Gas {mbar) = 3.54e-3
Collision Energy {(eV) = 30

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O
{both with 10 miM NH,QAc buffer)

Flow: 300 pl/min

Formit:27, Issued 2004-11-10
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WELLINGTOIN  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE; FOSA-| LOT NUMBER: FOSAQ815i
MPOUND: Perfluoro-1-octanesulfonamide
STRUCTURE; CAS #: 754-91-6

F\ /F F\ /F F\ /F F\ /F
g \ ~ON /\ ~C a—

/\ /\ /\ /\

SONH,

MOLECULAR FORMULA: C,H,F,,NO,S MOLECULAR WEIGHT: 499.14
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT{S): Isopropancl
CHEMICAL PURITY: >98%

LAST TESTED: (mmddymy 09/02/2015

EXPIRY DATE: (mwdaiyyy) 09/02/2017

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2; LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

d See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m, Date: _09/11/2015

~ B.G. Chittim (mmiddtyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
§519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Formr:27, issued 2004-11-10 FOSA0815 {1 of 4)
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INTENDED USE:
— The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

HAZARDS:

This product should only be used by qualified personne! familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be womn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (8DSs) are available upen request.

SIS/ CH E H o
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
thelr structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. lsotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS andfor LCIMS/MS.

HOMOGENEITY: | e
"Prior 16 s6lutioh preparation, crystalline matenal is tested for homogeneity using a variaty of techniques (as stated above} and its
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an apprapriate internal standard, they are compared by GC/MS, LC/MSIMS and/for SEC/UVIMS/MS.
The relative response factors of the analyte of nterest In each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots In the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers,

UNCERTAINTY: .
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation;
The combined relative standard uncertainty, u.(y}, of a value y and the uncertainty of the independent parameters

X3 XX, 0N which it depends is:
n
U, (y(xl 1 Xp5n %, )) = -"Zu(ysxr)z
1=l

where x Is expressed as a relative standard uncertainty of the individual parameter,

The individual uncertainties taken into account include those associated with Weights (calibration of the balance} and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
caverage factor of 2 and a level of confidence of 95% is stated on the Cerlificate of Analysis for all of our products.

IRACEABILITY;

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceabls to NIST. For cartain preducts, traceability to

international interlaboratory studies has also been established.

XPi IOD OF VALIDITY:
Ongoing stabliity studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyta(s) is performed

on a routine basis.

E NTY:
At the time of shipment, all products are warrantsd to be free: of defects in material and workmanship and to conform to the stated

technical and purity specifications.

N N
This product was produced using a Quality Management System registered to the latest versions of IS0 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ

National Accreditation Board (ANAB; AR-1523).

L]

!r‘ g
:‘ 4‘. CALA ACCR‘;OITED
k Tash

~ ng ) -
Badsen e Sl AER NCFERENCE MATCRUAL
PROERIGEN

**For additional information or assistance concerning this or any other products from Wellington Laboratories Ing.,

please visit our website at wwyi.well-labs.com or contact us directly at info@well-tabs.com**
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Figure 1: FOSA-I; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1;
LC: Waters Acquity Ultra Performance LC
MS; Micromass Quattro micro APl MS
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN} / 40% H,0 Capillary Voltage (kV) = 2.50
(both with 10 mM NH,OAc buffer) Cone Veltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow {Ihr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 ul/min
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Figure 2; FOSA-I; LC/MS/MS Data {Selected MRM Transitions)

02sept2015_FOSA_004 02-8ep-2015  17:25:39
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
) 10 i (500 ng/mi FOSA-I}
Collision Gas (mbar) = 3.54e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collisicn Energy (eV) = 30
(both with 10 mM NH,OAc buffer) :
Flow: 300 plfmin

Formi#:27, Issued 2004-11-10
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ID: LGPFPeA_00005
Exp: 0/30/20 Prpd: CBW
PF-n-pentanoic ack ===

. sl

TATYTT 1 7
WELLINGTOIN  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION
PRODUCT CODE: PFPeA LOT NUMBER: PFPeAD115
COMPOUND: Perfluoro-n-pentanoic acid
STRUCTURE: CAS #: 2706-90-3
F\C/F F\C/F_ ﬁ
R i e N

NN

MOLECULAR FORMULA: C,HF.Q, MOLECULAR WEIGHT: 264.05

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >08%

LAST TESTED; mmudvwy 01/30/2015

EXPIRY DATE: (i) 01/30/2020

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

BOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
Contains ~ 0.3% of Perfluoro-n-heptanoic acid (PFHpA) and ~ 0.2% of C H,F,O, (hydrido - derivative)
as measured by "F NMR.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %— Date: _(03/26/2015

/B-G‘\SI ﬁtim (mmidd/yyyy}

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 » info@well-labs.com

27, issued 2004-11- PFP
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS;

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised fo prevent unnecessary human contact or ingestion. All procedures should be caried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional reguiations. Safety Data Sheets (SDSs) are available upon request,’

ESI R N: ‘
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labellsd compounds are also confirmed using

HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY: _ _ _ i ) . . L L .
~ Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken inte consideration. Duplicate solutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate Internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions In the starage containers.

UNCE TY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the foliowing

equation:
The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the independent parameters

X, XX 0N which it depends is:
t (y(x, %y %, )) = ]‘Z“(J’: %)
el

where x is expressed as a relative standard uncertainty of the individual pararneter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) Is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:
All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regulariy tested by an external ISO/IEC 17025 accredited calfbration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceabls external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to'the appropriate ASTM procedures, which are ultimately traceable to NIST. For cerain products, traceabillty to

international interlaboratory studies has also been astablished.

IRY E OF 1D
Ongoihg étability studles of this product have demenstrated stability in its compasition and concentration, until the specified expiry
date, in the uncpened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

TED N
At the time of shipment, all products are warranted to be free of defects In material 2nd workmanship and to conform to the stated

technical and purity specifications.

AL|T NAGEMENT:
This product was produced using a Quality Management System registered.to the latest versions of ISO 9001 by SAl Global,
ISG/EC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
Nationat Accreditation Board (ANAB; AR-1523),
i
v o CALA ANAS
4, ,u..»-'h';;- i =t

.
ATFERENCE MATCRINL
PAOZUELR

*For additional information or assistance conceming this or any other preducts from Wellington Laboratories Inc.,

please visit our website at www.well-{abs.com or contact us directly at info/@welidabs.com**
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Figure 1: PFPeA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Fiaure 1:
LC: Waters Acquity Ultra Performance L.C
MS: Micromass Quattro micro APl MS
Chromatographic i MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeQH.ACN) / 70% H.O Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 80% organic cver 7.5 min and held for T mir Cone Gas Flow (l/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: PFPeA; LC/MS/MS Data (Selected MRM Transitions) )
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Conditions for Figure 2:
Injection: Direct loop injection ara
10 wl (500 ng/ml PFPeA)
Coliision Gas {mbar} = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeCH:ACN)/ 20% H,0 Collision Energy (eV) =9
{bath with 10 mM NH,OAc buffer)
Flow: 300 p¥/min
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ID: LCPFTeDA_00004
Exp: 12/09/20 Pipd: CBW
s i PF-n-tetradecanoic acid

WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFTeDA LOT NUMBER: PFTeDA1215
COMPOUND: Perfluoro-n-tetradecanoic acid
STRUCTURE: CAS i#: 376-06-7

MOLECULAR FORMULA: C HF,0, MOLECULAR WEIGHT:  714.11

CONCENTRATION: 50 + 2.5 yg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: . >98%

LAST TESTED: (mniaaryw) 12/09/2015

EXPIRY DATE: mwddwwy 12/09/2020

RECOMMENDED STORAGE: Store ampaoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details, '
. Contains 4 mole eq. of NaOH to-prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.2% of PFDoA (C HF,0,) and ~ 0.2% of PFPeDA (C HF,O,). '

o

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’% Date: 12/09/2015

- B ' G \Chﬂtl m (mmidaiyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: §519-822-2849 + info@well-labs.com

Formik.27, issued 2004-11-10 PFTeDA
Revisiori#t:3, Revised 2015-03-24 Page 364 of 626 12/1



INTENDED USE; . .
The products prepared by Wellington Laboratories Inc, are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: :

This product should only be used by qualified personnel familiar with its potentiat hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of accerding to national and regional regulations, Safely Data Sheets (3DSs) are available updn request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallegraphy, and melting pcint. Isatopie purities of mass-labelled compounds are also cenfirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline malerial is tested for homaogeneity using a variety of techniques (as stated above) and its
solubility in a giver diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMSIMS.
The relative response factors of the analyte of interest in each salution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the ctystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of cur reference standard solutions is calculated using the following
equation;

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,,..x on which it depends is:
u, (X, 4,0, )} = ‘/Zu(y,x,)z
i=1

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percert relative uncertainty of 5% {calculated with a
coverage factor of 2 and a level afconfidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradaticn or change in concentration of the listed analyte(s) is petformed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1ISO BR01 by SA! Glabal,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and 13S0 GUIDE 34 by ANSIFASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly a} info@well-labs com**
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Figure 1: PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions - MS Parameters A
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu}
Mobile phase: Gradient Source: Electrospray (negative)
Start: 85% (80:20 MeOH:ACN) / 35% H,Q Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone-Voltage (V) = 16.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow {I/hr) = 60 .
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Fiow: 300 ylfmin

Form#: 27, Issued 2004-11-10
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Figure 2: PFTeDA,; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml PFTeDA)
Collision Gas (mbar) = 3.43e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy {eV} = 14
(both with 10 mM NH,OAc buffer} :

Flow: 300 plmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT DE: PFTeDA LOT NUMBER: PFTeDA1215
COMPOUND; Perfluoro-n-tetradecanoic acid
STRUCTURE: CAS i 376-08-7

MOLECULAR FORMULA: CHF,0, MOLECULAR WEIGHT: 714.11
E ATION; 50 1 2.5 pg/ml SOLVENT(S); Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (muanyy: 12/09/2015
EXPIRY DATE: mmddsyyy) 12/09/2020

RECOMMENDED STORAGE: Store ampoule In a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TiC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester,
. Contains ~ 0.2% of PFDoA (C HF,,0,) and ~ 0.2% of PFPeDA (C,HF,0,).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _12/09/2015

” B.G. Chittim (midlyyyy)

Wellington Laboratories Inc., 345 Southgate Dr, Guelph ON N1G 3IM5 CANADA
519-822-2436 + Fax: 519-822-2849 « info@well-labs.com

Formi:27, issued 2004-11-10 PFTeDA1215 (1 of 4)
Revislor#:3, Revised 2015-03-24 Page 369 of 626 12/18#2016




| D USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the Identification and/or quantification of the specific chemical compound it contains.
HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be camied
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at ali times. Waste shouid
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

I H
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystailography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

OMOQGENEI ) o o o o
7" Prior to solution preparation, crystalline materiaf is tested for homogeneity using a variety of techniques (as stated above) and its

products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogensity of the solutions in the storage containers.

UNCERTAINTY:

The maximum combined refative standard uncertainly of our reference standard solutions is calculated using the following
equation;

The combined relative standard uncertainty, 4 (v}, of a value y and the uncertainty of the Independent parameters

Xa X,,..X on which it depends is:
uc(y(xl,xz,..-x,,))eJZu(y,x.-)’
=1

where x is expressed as a relative standard uncertainty of the individual parameter.
The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes

(calibration of the volumetric glassware), An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Ceriificats of Analysis for all of our products.

| 4
All reference standard solutions are traceabls to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISONIEC 17025 accredited calibration company. In addition, thelr calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to

international interlaboratory studies has also been established.

P E iTY:
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, unti! the specified expiry
date, in the unopened ampoule. Monitoting for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis,

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to canform to the stated

technical and purity specifications.

LIT G H
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISONEC 17025 by the Canadian Association for Laboratory Accreditation Inc, (CALA; A 1226), and IS0 GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1 523},
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**For additlonal information or assistance concering this or afy other products from Wellington Laboratories Inc.,

please visit our website at www,well-labs.com or contact us directly at info@well-labs.com**

Form#:27, Issued 2004-11-10 PFTeDA1215 (2 of 4)
Revisioni:3, Revised 2015-03-24
Page 370 of 626 12/19/2016



Figure 1; PFTeDA; LC/MS Data (TIC and Mass Spectrum)
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LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl M$
Chromatographic Conditions MS Par
Column; Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan {250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 65% (80:20 MeOH:ACN)/ 35% H,0 Capillary Voltage {kV} = 3.00
{both with 10 mM NH,CAc buffer) Cone Voltage {V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Fiow (i’hr} = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (/hr) = 750
Time: 10 min
Flow: 300 plémin

Formit27, Issued 2004-11-10

Revisiont:3, Revised 2015-03-24 Page 371 of 626

PFTeDA1215 {3 of 4)

12/1%#2016




Eigure 2. PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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Injection: Direct loopinjection MS Parameters
10 pl (500 ng/ml PFTeDA}
Collision Gas (mbar) = 3,43e-3
Mobile phase: Isocratic 80% (80:20 MeOH: ACN) / 20% H,0 Collision Energy (eV) = 14
{both with 10 mM NH,0Ac buffar)
Flow: 300 plfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS
LABORATORTIES DOCUMENTATION
PRODUCT CODE: FPFTrDA LOT NUMBER: PFTrDA1213
COMPOUND: Perfluoro-n-tridecanoic acid -
STRUCTURE: : CAS #: 72629-94-8

MOLECULAR FORMULA.: CHF,.0 MOLECULAR WEIGHT: 664.11

2572
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (mwddiyyy 12/10/2013
EXPIRY DATE: (mmdaywy) 12/10/2018

RECOMMENDED STORAGE: Stere ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1. LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data {Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

J Contains ~ 0.1% of PFUdA (C _HF,0,); ~ 0.4% of PFDoA (C_HF, 0,), and ~ 0.1% of PFTeDA
(CHF,0,).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 03/25/2015

~ B.G. ©hittim T

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON ‘N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Forma#t 27, Isstied 2004-11-10 ' PFTrDA1213 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for taboratory use only. This certified reference material (CRM) was
designed o be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified persannel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures-should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and reglonal regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION; .

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant lechniques, such as NMR, GC/MS, LC/MSIMS,
SFCIUVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelied compounds are also confirmed using
HRGC/HRMS and/or LC/MSIMS. ‘

HOMOGENEITY:

Priot to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stabifity and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard selutions is calculated using the following
equation:

The combined relative standard uncertainty, u{y), of a value y and the uncertainty of the independent parameters

u, (y(x“xl,.,.,’cn)) = m

where x is expressed as a relative standard uncertainty of the individual parameter.

X X,.X 0n which it depends is:

The individual uncertainties taken inte account include those associated with weights (calibration of the balance) and voiumes
{calibration of the volumelric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of-confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISQ/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For cenain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Gngoing stability studies of this product have demonstrated stabflity in its composition and cancentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/AEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laberatories Inc.,
please visit our website at www.well-labs.com or cantact us directly at info@well-labs,com™
L
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Figure 1:  PFTIDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatodqraphic Conditlons MS Parameters
Columnm: Acquity UPLC BEH Shie!g RP,, S
1.7 pm, 2.1 x 100 mm Experiment: Full Scan {215 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,O Capillary Voltage (kv} = 2.00
(both with 10 mM NH,OA¢ buffer) Cone Voltage (V) = 22.00
Ramp to 90% organic over 7 min and hald for 1.5 min - Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desclvation Gas Flow {I/hr) = 650
Time: 10 min
Flow: 300 plmin '
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Eigure 2: PFTrDA; LC/MS/MS Data (Selected MRM Transitions)
10dec2013_PFTrDA_003 10-Dec-2013 17:17:41
PFTrDA1213 500 ng/m :
100 PFTrDA [C13F250.° — [CysF 45T 663 > 619
] 1.53e5
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100-- PFTeDA [C14F270.1" —  [CyaFoql" 713 > 669
] 150
<)
1
0 Trrr T T | T T T T 1T ’ T T°TT I T T I T T L) ‘ T T I T T T 'T,I T 1T l T I_Y_I T 1 1T I L I’F L LI l"
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Conditions for Figure 2:

Injection:

Direct loop injection

MS Parameters

10 wl (500 ng/ml PETYDA)

Mobile phase: Isocratic 80% (80:20 MeQH:ACN) / 20% H,0
(both with 10 mM NH,OAc buffer)

Flow: 300 plimin

Collision Gas {mbar) = 3.28e-3
Collision Energy (eV) = 15
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Reagent

LCPFTrDA 00005
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R G8e 4f13/lc Wi LT

730666
ID: LCPFTDA_000DS

ID: LCPFTIDA_000D0&
e —— lE;::nzttlrﬂand:‘sac_ Smme Exp:02112/21 Prpd: SBC |———
-M-irklecanoic acid PF-n-tridecancic acid

TON  CERTIFICATE OF ANALYSIS
RIES DOCUMENTATION

WELLIN
0

LABORATO

PRODUCT CODE: PFTrDA LOT NUMBER: PFTrDA0216
COMPQUND: Perfluoro-n-tridecanoic acid

STRUCTURE: AS #: 72629-94-8

MOLECULAR FORMULA: CHFO, MOLECULAR WEIGHT: 664.11
NTIRA - 50 % 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED; tmmvdiyyy) 02/12/2016
EXPIRY DATE: immdayyyy) 02/12{2021

RECOMMENDED STORAGE: Store ampoule in a cool, dark piace

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION;

See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxyiic acid to the methyl ester.
. Contains ~ 0.1% of PFUdA (C_HF,,0,), ~ 0.4% of PFDoA (CHF,0,), and ~ 0.1% of PFTeDA
(014HF2702)'

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %—. Date: _02/16/2016

” B.G. thittim g T

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS;

This product should only be used by qualified personnel familiar with its potential hazards and trained in the handiing of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitabie gloves, eye protection, and clothing should be worn at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are availabie upon request.

N.
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then charactetized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/ME/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY: _ ) o . oL _ -
" Phlor to solution preparation, crystalline materlal is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline

lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, L.C/MS/MS and/or SFCUV/MS/MS.

The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing

products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

RTAI :
caiculated using the following

The maximum combined relative standard uncertainty of our reference standard solutions is
equation:
The combined relative standard uncertainty, u.(y). of a value y and the uncertainty of the independent parameters .

Xy X,,...x on which it depends is:
"c(y(xlaxza"'xn)) = 1‘2”(.}’!%)2
=1

where x Is expressed as a relative standard uncertainty of the individual parameter,
The Individual uncertaintles taken into account include those associated with weights (calibration of the balance) and volumes

{calibration of the volumetric glasswars). An expanded maximum combined percent refative uncertainty of 5% (calculated with a
coverage factor of 2 and a leve! of confidence of 95%) Is stated on the Certificate of Analysis for all of our products.

IRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using NIST and/or NRC traceable external welghts. All volumetric glassware used Is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST, For certain products, traceability to

international interlaboratory studies has also been established.

i P V. i
Ongoing stability studies of this product have demonstrated stability In its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monltaring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis,

1 D W. [Y:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

L GE T:
This product was produced using a Quality Management System registerad to the latest versions of ISO 9001 by SAl Global,

ISOAEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

™ cALA ANAB

, R
R o b ANN NEFERENCE MATERIAZ
REHUELA

**For additional information or assistance concerning this or any other products from Wellington Laborateries Inc.,

please visit our website at www.wallHabs.com or contact us directly at info@well-labs,com*™

PRIDAISR%Eb016
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Eigure 1: PFTrDA; LC/MS Data (TIC and Mass Spectrum)
12feb2016_PFTrDA_001 12-Feb-2016 12:41;40
PFTrDAD216 25 ug/mi Scan ES-
TIC
Uy 9.44e7
Pa
0 L B LR B s s e o R R T T e T ime
3.00 3.50 4.00 4.50 .00 .50 6.00 6.50
12feb2016_PFTrDA_001 342 (5.751) 12-Feb-2016 12:41:40
PFTrDAO216 25 ug/ml Scan ES-
100~ 663 1.09¢6
619
BQ_
664
620
] /
R L e B B ARt p T T T T T e T T e e M2
150 200 250 300 350 400 450 500 550 600 650 700
nditi r Fi
LC: Waters Acqulty Ultra Performance LC
MS: Micromass Quattro micro API MS
m nditfon MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% {80:20 MeOH:ACN}) / 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voitage (V) = 22.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (\/hr) = 60
before retumning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 650
Time: 10 min
Flow: 300 plmin
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Fiqure 2:

PFTrDA; LC/MS/MS Data {Selected MRM Transitions) 6

12feb2016_PFTrDA_002
PFTrDA0216 500 ng/mi

12-Feb-2016

15:01:06

PFTrDA [C43F250,° — [C PP 663 > 619
10 13F250,] 12F2s AL
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0l""l"