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APPENDIX 1: WATER PARAMETER DATA SHEETS

39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



&9



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



APPENDIX 2: LABORATORY RESULTS

112



Senal_MNo:07202014:51

ANALYTICAL REPORT

Lab Numbser: L2028454

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Humbser: Mot Specified
Repart Qtate: 072020

The griginal projecd reporlidala package 15 held by Alpha Analybcal, This reperlidata package is paginated and should be reproduced only in ts
entirety  Alpha Analylical holds no respensibilily for results and'or dala inat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQQIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA (68 020ES), RI (LAODOXES), TX [T1047044180, VT (¥T D5,
WA L4BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit J205564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2028494-01
L2028494-02
L2028494-03
LZ028454-04
L20284%4-05
L2028434-06
L2028494-07
L2028493-08
L2028494-08
L2028494-10
L2028494-11
L2028494-12
L2028494-12
L2028484-14

Page 2 of 66

PFAS STUDY
Mot Specified

Client ID
TO04

FB-6A
SC-W1
SC-WIA
FB-4A
T4-W3
T4- w2
CC-W1

Ta- w1
FB-8C
WFDS-We
WFDS-Ws
FB-WWEFF

WWTP-EFF

Matrix
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Hot Specified
Nt Specified

Serial_Mo:.07202014:51

Lak Number:
Repori Date:

Collection
Date/Time

Q707120 06:05
07/07!20 0822
07720 08:22
O7ATFI20 0827
Q707120 0844
707120 08:44
O7/07120 08:52
O7/07/20 09:04
07/07/20 08:59
Q707120 09:14
0707200914
Q70720 09:20
Q70720 10:00
Q707120 10:38

2028494
07/20/20

Receive Date
AFIGT20
Q707120
Q7720
Q767120
Q76720
Q70720
a7iutTi20
Q70720
O7eT20
070720
Q7iGT20
Q70720
Q707420
Q70720
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Senal_MNo:07202014:51

Project Name: PFAS STUDY Lab Humber: L202B8494
Project Number:  Not Specified Repart Date: 07/20/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were encauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesulis contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repor is organized by parameter
{i.e. YOO, SYOC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of thre target analyle list
for each individual sample, ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requestod, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, even if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to a required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlcremanca crilaria
for CAR and RCP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure 15 not narrated Bol nated in tha assooiatad G5 Oullier Summary Report, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afnerwse noted. Definitions of all data qualifiars and acronyms

uged in his report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to comlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen gt 800-624-92240 with any questions.
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Senal_Mo:07202014:51

ORGANICS
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Senal_Mo:07202014:51

SEMIVOLATILES
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Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Were project specific raporting limits specified?

Cooler informatian

Cooler Custody Seai
A Absent
Coniainer information

Confainer i Comtainer Type

L2D2E434-01A
LIH0ZEASA-020
L30ZE49d-034
L202E434-03E
L302E434-044
L2028424-04B
L2025434-054
L202643a-084
L202E434-06E
L202E434-07A
L2028d34-07H
L2QZEA9a-0848
L202E434-02E
LopoE49a-0%9A
L2f2fa9a-0%E
LeQhada-10a
La0zE484-114
La0z5a34-11E
L226434-124
L2028494- 128
LaZrada- 138
La02Eaga-148
Lag2gaga-14E

Page 43 of 66

2 Plaztic Plasticl H20 Plastic
2 Plastic’l Plastin’] H20 Plastic
2 Plactic Plastic't H20 Plactic
Flasfic 250ml unprezened
2 Plastic Plasticl H2D Plastic
Plasfic 250ml unpresenved
2 Plastic Plasticl H2D Plastic
2 Plastic Plastic’l H20 Plastic
Plastic 250ml unprezenved
Flasfic 250ml unpresened
Plastic 250ml unprezerved
Plasfic 250ml unprezaned
Plasfic 250ml unprezened
Flagfig 250ml unpresenved
Plastic 250ml ynpresenved
Plastic 250ml unpresened
Flaste 250ml unpresened
Plasne: 250ml unpresened
Flasne 250ml unpresened
Plashe 250ml unpresarved
Flasne 250ml unpresenved
PFlasng 250ml unpresened

Flaspe 250ml unpresenved

Sample Receipt and Conlainer Information

YES

initigl  Final
Caocler pH pH

MA
M
MA
MA
MA
MA
MA
MNA
MA
MA
MA
MA
MA
MA
MA
MA
MNA
MA
MA
MA
MA
MA

FoR R R R R OB R R R R R F R R B R R R R B R P

MA

“Walues in parentheses indicate holding time in days

Temp
deg C Pres Seal

B L A e T A B

Absent
Absent
Absent
Absent
Absent
Absent
Abzent
Absent
Abzent
Ab=ent
Abzent
Abaent
Abzent
Abmgnt
Abmgnt
Absent
Absent
Abgent
Abzent
Abgent
Abgent
Abgent
Absent

Serial_MNo:07202014:51
Lab Number: | 2028494
Report Date: 07120020

Analysis(*)

AZ-LAT-ISOTOPE(14)
A2-BIT-ISOTOPE(14]
AR-EAT-ISOTOPE(14)
A2-EIT-IZOTORE(14)
A3-EFTISOTOPE(14]
A2-SAT-ISOTOPE(14)
A2-5AT-ISOTOPE(14)
AZ-LAT-IZOTOPE(14)
AZ-5AT-ISOTOPE(14)
AZ-LATISOTOPE(14)
A2-EIT-ISOTOPE14]
AR-EIT-ISOTOPE(14)
AZ-E3T-IZOTORE(14)
A2-EATISQTOPEN 4]
A2-BATISOTOPE( )
AZEAT-ISOTOPE 4)
AZ-EAT-ISQTOPE 4]
AZ-EITISOTORE 4)
AZ-SAFAISITOPE(14)
A2-LAT-ISOTOPEY)
ALEYTISATOPE(14]
AZEYTISATORE(14)
AZ-EATISOTORE 14
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Serial_MNo:07202014:51
Lab Mumber: | 2028494
Report Date: 07/20/20

Project Name:  PFAS STUDY
Praject Number: Nat Specified

Container Information initial  Fimal Temp Fraren
Container 1D Contalner Type Cooter pH pH  degC Pres Seal Date/Time Analysis(*)
Page 44 of 66

“Walues in parentheses indicate holding time in days
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Serial_No:07202014:51
Project NHame:  PFAS 5TUDY Lab Mumber: L2028494

Project Number: Repor Date: 0720020

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parlugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-18-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2G-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA A33-76-2
Perluaronananae Aod PFHA 375-95-1
Perluaroocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHpw I75-85-9
Perluarshexanscic Acid PFHzA IV-24-4
Perluarcpoentano Acd PFPeA 2FOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-30-5
Perluorodecancsulfonic Acid FFD& 335-F7-3
Perluoronanancaulfienics Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid PFRes 2FOE-91-4
Perluorcbutanesulfenic Acid FFBS I75-7A-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Pefluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluoreoctanesulfonic Adid 62FTS 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic fcid 4:2FTS Toi124-72-4
PEAFLUCROALKAMNE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-39-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 2180053-14-4
CHLORO-PERFLUCROALKYL SULFCONIC ACIDS

11-Chlorogicosalluore-3-Oxaundecane-1-Sulfenic Acid 11CI-PF3IQUDS TEANS1-92-3
B-Chleraheradecaflucro-3-Crancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1

Page 45 of 66
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Senal_MNo:07202014:51

Preject Hame: FFAS STUDY Lab Humbser: L2028494
Project Number:  Nat Specified Report Date:  p7/20/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Senal_MNo:07202014:51

Prejact Hame: PFAS STUDY Lab Humber: L2028494
Project Number:  Nat Specified Report Date:  p7/20/20
1 Ther eelerence Tur as iyl shauld be consadered musdiled sinee U analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lical Method: Both e documend Treum = 3o olee methsd nciganates and e analviwal nelerewse methed, (Example; EEA 82600 35
shnaen s |G Thae endes Jae e ceberenee mettwn] decumens wne prowwded aothe Belerences secnen nd the Addendum

Cuffeteno:. Wilh espoct e Tonad Oidazable Procursor (TR Assay analysis, the differene is defmcd as the Posl-Ticatmens valoe mins the
Pre-Tricaliwnt wuloe,

Fmal gl Avt peranns e Sample Beceigl & Contamer Tnformatien sectwa of the report. mal plDedlects pllof contaner detegnuned atier
acjustment al the Jsboralnry. o applicable O o adjustment reguired. alue redlects lutial Il

Freezen DraoeTine: Witk bespeet i Walalile Onaanies snosil, Frosen TraeTime reflecis the dareiine or which assneiaed Reagent Wace-
prescryed vials were il ly fenzen. Nese B ieoeen dacfome is bevnad I8 hoors Tom sample eollection, saloe sl heefleceed inhold
[oiteal pld: A L perains 0 Sample Bevet & Conlainer Lolnemation secuon of (e repeel Dol pEl nedleces pl§of cnnaones determioed wpin
receapl, b applivable

PAH Twal Wih [EXCERRE Ay Lol FAH .sn.Jl}.u_':\, the PAH Total cosult is el as e s midiatoen sof veaathis T all ne . subset ol e
Turllwn i caaimpratbils. Mapbilsdene, ©1-0d Maplihalenes. 2-%ehy lapdubal 2 e, -3 by hugphtalene. Biphengl, Acenapdubs e,
Avemyinhene, Flusoene. © 107 Flusienes, Plemothsese, ©1-0d Fhoeoambieoes Ao saes, Antrecie. Fhoeamibene, Fyoews ©1-04
Flwneam henesPyeemes, Boensashoeene, Cheyseme, C1-0d Chiysenze, Beneor apusianchene, Beosodj s i ambens, Beoasofe iy,
Buarvatpyrene, Peis booe, Indemnd 1.2 %-ed ipyrone, Dibenaabriac anch roccae, Bengnlgheipreeelene, T o "Tacal sesol is regquessed, the
vestile of i1 indiv ilmal compsetrs wall als e sepoled.

PUAS T edals Wilh respect W PEFAS wnilyses. che 'PEAS. Total 130 result s dedined ety summation o resulis doe: PITIpA PRHS. F1OE.
PR A and PLOE. (6 a Toeal’ resuls o neguested. the resulis ol i madvesdoal vompomaeets. weal] also e neported.

The tirger wamipraund Chliedsne 18 A5 B 370800 el B G FETE o, For ER& s compound elas mea onsioe ol
shloarsbive e, ncher chibanmaccd Frediaca hus o oo e auher cospoocots, cReforenes FISEPA Towcoedagcal Ry o of
Chlocikane, In Suppml wl Summ;ny TnaEsan ot il Hhe Lo e Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyvees, o Tocal reende oo debined a5 e sommacen 9F cesolls bor odmdual enoees o o loes. oo ol
result v reguested, the reaules ol os madvesdeal componens wall ol be reporied. Ths ooappecichle v Total eesalis L nwethods 52640 8|

amnd M

Data Quaiifwe

A - Specia idemificd s " Aldel Cotdensaies” we Tasprodocis of the cxbacimdeone s aiati groeccdioes whes acetone is ioneduced in
Ui il

] - 1T analybe was detectod aheve the reportime b i the assocnaied method blunk, Flag only apploes tassocaoed dield saoples tha

have delevtahle concentratume ob e wmwilyle sl les< than cen mes TR e coneentrabion sound e blaok, For RECP-releted
pomects Blig only wpplees b associded Jeld camples thid Bire debectable coneenioassns 0 e analvte ab Less than en bmes g
Lhe wonczatralusm ound o the blank. Fiae DCD-reliled projs g only applie s oo assecated beld samples thal bave detectable
coneentrins 0 eha wmalvee a8 Less thicn ten ames 1Lk the cencentraon doumd o the blash AMD the anadyvie soas detecied b
une-hal the reportane lim dur abswae Ue repureng Lo for cnomon Lah contanuoants) i the assaciaeed methed blank. Ene ST
Aar-related pregects, Hae noly apphes e assecaated Deld samples thal s detectable vonceniratino sl U ie ahus e Lhe
reporane [l Tur Ml-celated progects reocludiog ol e only apples g assovtated Beld samples that beve delectahle
vaneenlcimiens 0 the gnalvie, which wis detecied abose (e eepocing Lnmt n the asseonated method hlank or akemee e nmes the
reprrime [ lur commen Lok contanunint (Phiblaes. Aceine. Methelene Chlsmde. 2-Bulannne.

LS - Cueelubig: The aggel analyie ce-clufes wilh a kanen lab qandad (e corregade, innepal stamdards, cionfer co-exineal
unulynis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvsss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

E - Cunecntralion ol anulyle rrereds the tange of the calibodion corve anddor Tncar came of the insaomen.

¥ - [T citier ool guamb laer vom respote o gualilaer wee respense Ll ontsade of the laberatorys criena, Besults ane comsadened Lo be an
erlimitled minsimum cemeeniraon. [Ool and MYSDREL Par 375 FUAS ooly o

LY = The cooermaanisn meey b Busesd Begh die oe e e feenees e, cosclunismng wh mee-tsepen coakpeandds b Tl cesull sheadd
lie cvtimaleeed exturened.

H - T analvas ol pllwas perdoemed bevond Lthe regulatore-reguored balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tl Tiwwert 3o Eenn thie Paes cishunns has becepsanied dise oo ol migdeaengs

T = Fatimatod v alue. This reproscts an estvaied concentration 3o Tentatisely dentilied Compouds 1T

A -Repiriony Lol TRLE caveed s 1l SI0P Coasd Beportme Lannt B this analvte,

ND Mol dctected o the tegrattmg T GRI R the s,

Nl - Prosumpove cvidenve of compound. This vepresent woesinagdod concentirahon oo Tenlarely Wensdwd Compounds 1T s where
L e nlb e slon 35 Dawcd 0 Aades cpectral Dbracy search.

¥ Tl RTT Ttz the aesils G the e cshonoe cocevsds the me ol specifual coeria

O - Thae guality wontiel sample exvesds the agsecaned aeceposne e ceiteeis. For DOO-relabed prajeces, LOS andber Continones Calibration

Aepor Format:  Oata Usatidine Asport
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Data Qualifiers

Sramlard v oevdenee s aee alse gualiled snadl s awed swmple resuls, Motes Tas ag osonot applabile e ngnmes spike ceooesenes
wlhwn the souple comeemratmon oo greaten than 35 e spike alded an G batch duplicate RPCE @ hen the smmple comeennatnms ane bes
Unan 5+ thie RLL 08l ol 1

E - Aunlyieead resully are dron sample re-analvsis
RE = Ayl resuls e Treim siwnaple TE-exIm e
5 - Aumdyrical resadis ace Tiem mndifed soceng analy s

Aepor Format:  Oata Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2028494
Project Number:  Not Specified Report Date:  (7/20/20

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Yater by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphitting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Facility

EPA 6d4624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Lhphenylnydrezing; SEM- Dimethylnaphihalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW. Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 2.4 4-Trimethyl-2-pantene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-melhane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Nitrate-M, Mitrita-N, SHASOONOIF: MNittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, SM2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 312 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMATDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 824.1- Yolable Halocarkons & Aromatbes,

EPA 608.2: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endcsullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G0Nid-81-0d5: FEB-Cnl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. S8c. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Non-Porable Weter

EPA X0.7: A, 8h, As, Ba, O
EP& 200.4: Al, Sh, &A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lakr Nurmbser: L202455

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Mumbser: Mot Specified
Repart Qtate: 072020

The griginal projecd reporlidala package 15 held by Alpha Analyhcal, This reperlidata package is paginated and should be reproduced only in ts
entirety  Alpha Analylical holds no respensibilily for results and'or dala inat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQLIA]. MO 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA (68 020ES), RI (LAODOXES), TX [T1047044180, VT (¥T D5,
WA 14BEMG4}. WA (0854, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit #2Z05564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Project Name: PFAS STUDY Lab Humber: L202B495
Project Number:  Not Specified Repart Date: 07/20/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesuls contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repoer is organized by parameter
{i.e. YOO SY0OC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requested, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in this report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen) gt 800-624-92240 with any questions.

Page 3 of 41
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Project Name: PFAS STUDY Lab Humber: L2028495
Project Number:  Not Specified Repart Date: 07/20/20

Case Narrative (continued}

Perfluonnaled Alkyl Acids by |solope Dilutian

L2028455-01 and -02: The MaOH fractian of the extraclion is reported for the following compounds: N-Melhyl
Perflugranctans Sulfanamida {MMaFO3A) and N-Elhyl Parfluoraoctane Sulfonamide {NETFOSA) dus to better
extraction efficiensy of the Surrogates {Extractad Internal Standards),

L2028485-01 and -02{MEOH): Extracted Imarpal Standard recovarios ware oulside the acceptance crileria for
individual analytes, Please refer to the surrogate section of the report lor details.

L20284585-01 and -02:; Extracted Internal Standard recoveries were oulside lhe acceptance crileria for
individual analytes. Please refer to the surrogate section of the report for details.

WIGT391399-1 Lhrough -4{MECH): Extracted Inlernal Slandard recoveries were outside the acceptance
criteria for individual analytes, Flease refer 19 the surrogate section of the report for details.

WG 3913991 through -4 Extracted Internal Standard recoveries were outsice the acceptance critenia for
individual analytes. Please refer 10 the surrogate section of the report [or details.

WiG1291399-2/-3: The LCS/LCSD recovenies, associated with L2028495-01 and -02, are above the
acceplance criteria for perfluoroltidecancic acid (pftrda) (19694/159%), perflucrohexadacanoic acid (phxda)
(396%%/363%), D-chlorohexadecaliuorp-3-oxanane- 1-sulfonic acid (9cl-pidons) (302%4/207%). 11-
chlorgeicosaflugro-3-oraundecans-1 -sulfonic acid [(11cl-pflouds) [300%302%), n-methy!
perliucroactanasulivnamido ethanal {nmefose) (386%/273%) and n-ethyl perfluoraoctanesulfenamido ethanol
(netfose) (268%/208%); however, the asscciated samples are non-detect 10 the RL for this larget analyte. The
resLlts Of the original analysis are repored.

WiG1391399-2/-3: The LCS/LCSD RPDs, associated with L2028485-01 and -02, are above the acceptance
criteria for n-ethyl perfluorooctanesulfonamidgacetic acid (hetfosaa) {51%) and n-methyl
petflucroactangsulfonamido ethanal {nmefase} {34%).

WiG1291398-2/-3(MEQH): The LCES/LCSED recaveries, associated with L20284935-01 and -02, are above the
acceptance ¢riteria for n-methyl perluoreoctanesyitonamidg ethansl inmefpse) (225%/392%) and n-ethyl
perflucrooctanesulionamido ethangl {netfpse) (214% LCS only);, however, the asgociated samples are non-
detect ta the RL for this target analyte. The results of the original analysis are reported.
WiG1391398-2/-3(MEQH): The LCS/LCSD RPD, associated with L2028495-01 and -02, are above the

Page 4 of 41
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ORGANICS
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SEMIVOLATILES

Page 7 of 41

166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Were project specific raporting limits specified?

Cooler informatian

Cooler Custody Seai
A Absent
Coniainer information

Confainer i Comtainer Type
L2D2EA85-01A Plastic 200ml unpracered
L202E435-018 Flasfic 250ml unprasenved
L202E45-02A Flazfic 250ml unpraserved
L202E435-03A Flazfic 250ml unprezenved

Page 31 of #1

Sample Receipt and Conlainer Information

YES

Initigl  Fingl Temp

Caocler pH pH  degC pres Seal
a HA 25 Y Absent
A A 25 i Absent
5 NA 35 ¥ Absent
A HA g ¥ Absent

“Walues in parentheses indicate holding time in days

Frazen
Date/Time

Serial_MNo:07202017:33
Lab Number: | 2028485
Report Date: 07/20/20

Analysis(*)

AZ-GATASOTOPE-3614!
AZ-LITISOTOPE-36:14}
AR-EIT-ISOTORE-6i14;

AZ-EIT-IZOTORE(14)

186



Serial_No:07202017:33
Project NHame:  PFAS 5TUDY Lab Mumber: L2028495

Project Number: Repor Date: 0720020

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1
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Preject Hame: FFAS STUDY Lab Humbser: L2028495
Project Number:  Nat Specified Report Date:  p7/20/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2028495
Project Number:  Nat Specified Report Date:  p7/20/20
1 Ther eelerencr Tur s iyl shauld be consadered musdiled sinee thes analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lcal Method: Both e documend Treum 2 3o oilee methsd ociganates and e analvical nelerewse methed, (Example; EEA 826005 35
shvaen s | R2ET 1 Thae endes Jae e ceberenee mettwn] decuments wne prowwded a0 the Belerences secnen nd the Aaddendum

Cuffeteno:. Wilh espect e Tonad Oidazable Procwraor (TR Assay analysis, the doifferene is defmcd as the Posl-Ticatmens valoe mins the
Pre-Ticaliwnt wuloe,

Fmal gl Ast peranns e Sample Beceigl & Contamer Informatien sectwa of te report. mal plDedlects: pllof contaner detegnuned atier
acdjustment al the Jsboralnry. o applicable O o adjustment reguired. alue redlects latial Il

Freezen DrareTine: Witk bespeet i Walalile Onanies snosoil, Frosen TraeTime reflecs the dareiine or whieh assneiaed Reagent Waee-
prescryed vials were il ly fenzen. Nese Hieoeen dacfome is bevnad 18 hoors Tam sample eollection, saloe sall heefleceed inhald
ol pld: A oL perains 0 Sample Bevet & Conlainer Lolnemation secuon of e repeel Dol pEL nedleces pl 0ol cnuaones determoed wpin
receapl, b applivable

PAH Twal Wih [EXCERRE Al Lol FAH .sn.Jl}.u_':\, 1he PAH Total cosult is e i as e s midiatet sof vesathis T all ne . subset ol e
Turllwn i caammpratbils. Mapbilsdene, ©1-04 Maplihalenes. 2-%ethy lapdubal 2ne, 1-5obghugphealene. Biphenygl, Acenapdubs e,
Aveimyinhene, Flusoene. © 107 Flusienes, Plemathsene, ©1-0d Fhoeoambicaes Ao saes, Antrecie. Fhoeamibene, Fyoews ©1-04
Flwneam henesPyeemes, Boensaseheeene, Cheyseme, C1-0d Chiysenze, Beneor apusianchene, Beosaodjsck i ambens, Beonsofe iy,
Buarvatpyrene, Peis booe, ndemnd 1.2 %-ed ipyrone, Dibenaahariac anch raceac, Bengalg.heipreeelene, T o "Tacal sesole is reguessed, the
vestile of i1 indiv ilmal compsers wall als e sepoled.

PUAS T edals Wilh respect W PEFAS wnilyses. che 'PEAS. Total 130 result s dedined ety summation o resulis doe: PITIpA PRHS. F1OE,
B A and PLOE. (6 a Toeal’ resule o neguested. the resulis ol i madvesdoal vompomaeets. weal] also e neported.

The trger wamipraund Chliedsane 18 A5 Be, 370800l B G FETE o, For ER& s compaound efas mea onsine ol
shlearsbive e, ncher chibanmaced Fredaoca hus o nume e auher cospoocots, cReforenes FISEPA Towcodagical Ry o of
Chlocikane, In Suppml wl Summ;ny Tk ol Hhe Lo alced Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyees, o Tacal eende oo debined a5 e sommacen 9F cesalls bor odmdual renoees o o loes. oo Tod
result v reguested, the reaules ol os madvesdeal componens wall ol be reported. Ths ooapplecichbe v Total eesalis L nwethods 52640 8|

amnd MR

Data Qualifwe

A - Specia idemificd s "Aldel Cotdensaies" we Tasprodocis of the cxbacimdeone s aiati groccdioes whes acetone is iueduced in
Ui prata,

] - 1T analybe was detected aheve the reporime himd i the associated method blunk, Flag only apploes 5 assocaoed dield saoples tha

have delevtahle concentratume ob e wmwilyle sl les< than cen mes THx) e coneentrabion sound mfhe blaok, For RECP-releted
pomects ilig only wpplees b associided Jeld camples thid Bare debectable coneenioaesns 0 e analvte ab Less than en bmes g
Lhe wonczatralusm ool o the blank. Uiae DCO-reliled projs g only applie s oo asseciated beld samples thal bave detectable
coneentrins 0 eha wnalvee a8 Less thicn ten ames 1Lk the cencentraton doumd o the Blash AMD the anadyie soas detecied b
une-halt the reportane lim dur abswae e repureng Lone for cnomon Lah contanuoants) i the assaciaged methed blank. Ene ST
Aar-related pregects. Hae noly apphies e assecaated Leld samples thal s detectable voncentratino sl U ie abus e Lhe
reporane Ll Tur Ml-celated progects rewcludiog ol e only apples o assoviated Beld samples that beve delectahle
vaneenlcimiens nd the nalvie, which wis detecied abose e eepocing Lnmt n the asseonaged method hlank or akemee e nmes the
reprrime [ [ur commen Lok contanunints (Phibalaes. Aceine. Methelene Chlsmde. 2-Bulanone.

LS - Cueelubig: The taggel analyie ce-clufes wilh a kanen lab dandad (e corregade, inne bl stamdards, confer co-cxinecal
anlyuis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

F - Cunecttralion ol anulyle rrereds the tange of the caliboion corve anddor Tncar camge of the insoromen.

¥ - 1T e ool guamb [ aer o respote o gualibaer wee respense Ll onsade of the laberatorys criena, Fesults ane comsadened Lo be an
erlimitled micsimum voreenirann. [Ool and MYSREL Par 375 FUAS ooly o

LY = The comcirmaanisn meey b B Begh ol oe e e feenees e, cosclunizmg woh mestsepen coakpendds b Tl cesull shoeadd
lie cvtimaleeed exturened.

H - e analvas of pllwss perdoemed bevond Lthe regulatore-reguored balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tler Tiwwert 3o Eenn e Peaes cishunns has becepsaied dise oo ol migdeaengs

T = Fatimatod value. This represcts an estvaied concentration 3o Tentatisely dentilied Compouds 1T

A -Repiriung Lol TRLE cavewd s 1l SI0P Coas] Bepotme Lannt B this analvte,

ND Mol dctected o the tegrattmg T GRI B the s,

N1 - Prosumpove cvidenve ot compound. This sepresent woesdimagdod concentirahon oo Tenlarely Wensded Compounds UTI s where
L e nltb e slon 35 Dascd 0 Aades cpectral Dbracy search.

¥ Tl RTT Tt the aesalis G the e cshonoe cocevsds the metlod specifual coeria

O - The guality wontial sample exvesds the agsecaned aeeeposne e ceiteeis. For DOO-relabed projeces, LOS andber Continones Calibration

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2028495
Project Number:  Nat Specified Report Date:  p7/20/20

Data Qualifiers

Samlard waoevdenee s aee alse gualiled snadl s awed swmple resuls, Motes Tlas lag oo not applcabibe e ngnme spike ceoesenes
wlhwn the souple comeemration o greaten than 35 e sprke alded an G bateh duplicate RPCE @ hen the snmple comeennatnms ane bess
Unan 5+ thie RLL 08t ol 1

E - Aunlyiead resully are drom sample re-analvsis
RE = Al yiee] resuls e Treim swnaple TE-exITs e
5 - Aumdyrical resadis aee Tiem mndifed soceng analy s

Aepor Format:  Oata Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2028495
Project Humber: Mot Specified Report Date: 07120020

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perorm the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphtting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Faciliby

EPA 624624.1: mip-xylene, o-xylene, Naphlhalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzana, SCM: lodaomathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BZdT0D: NPW: Dimethyinaphthalene, 1 4-Lhiphenylnydrezing, SEM- Dimethylnaphinalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW: Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD:; TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 24 4-Trimethyl-2-pentene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-methane organics

EPA 3G Fixcd gascs

Biolagical Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA 353.2: Mitrate-M, Mitrita-N, SHMASOONOIF: Nitrata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, 5M2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 112 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMASOF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 353.2 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 524.1- Yolable Halocarkons & Aromahes,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endceullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G00id-81-045: FCB-Chl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

orinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. Sc. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Norn-Porable Weter

EPA X0.7: A, 8h, As, Ba, &
EP& 200.4: Al, Sh, A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, Mn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lakr Nurmbser: L202a458

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Mumbser: Mot Specified
Repart Qtate: 0aQ7F 20

The griginal projecd reporlidala package 15 held by Alpha Analyhcal, This reperlidata package is paginated and should be reproduced only in s
entirety  Alpha Analylical holds no respensibilily for results and‘or dala tnat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQTIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA 168 020ES), RI(LADDOXES, TX [T1047044180, VT (¥T D5,
WA 14BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit #206564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2028498-01
L2028498-02
L=2028498-03
L20284%5-04
L2028485-05
L2028433-06
L2028498-07
L2028498-08
L2028498-09
L2028493-10
L2028498-11
L20z28498-12
L2028498-12
L2028488-14
L2028498-15

Page 2 of 80

PFAS STUDY
Mot Specified

Client ID
FB-1A

T1-W1
T1-wz2
T1-W2R
T1-W3
FB-34
T3-w4
T3-W4R
T3-W3
TBOO3
Ta-w2
T3-W1
FB-BA
WEDS- W4
WFEDS-W3

Matrix
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Not Specified
Mot Specified
Not Spacified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Not Specified
Mot Specified

Serial_Mo:0B072015.17

Lak Number:
Repori Date:

Collection
Date/Time

Q707120 09:02
Q70720 09:02
0740720 0917
0740720 08:21
07A07/20 09:27
Q70720 09:43
07/07/20 09:43
07/07/20 09:57
07/07/2010:02
070720 06:00
07/07/20 10:07
Q77201013
Q70720 10119
Q707120 10:19
Q70720 10:25

2028498
08/07/20

Receive Date
AFIGT20
Q707120
Q7720
Q767120
A7/67/20
Q70720
a7iutTi20
Q70720
O7IeT20
070720
Q7iGT20
Q70720
Q7107120
Q70720
Q70120
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Project Name: PFAS STUDY Lab Humber: L202B498
Project Number:  Not Specified Repart Date: 0807720

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesulis contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repor is organized by parameter
{i.e. YOO, SYOC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of thre target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requestod, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Caompound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R®

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 19 questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In hase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in his report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples. Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen! gt 800-624-92240 with any questions.

Page 3 of B0
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Project Name: PFAS STUDY Lab Humber: L202B8498
Project Number: Mot Specified Repart Date: 0807720

Case Narrative (continued}

Perfluonnaled Alkyl Acids by |solope Dilutian

L2028458-06 and -12; Extracted Intarnal Standard racoveries wera oulside lhe accaptance crileria for
individual analytes. Pleasa refer to the surrogate section of the report (or details.

L2028458-06; The MECH Iraclion was not reéparied dus to no improvemant in gxtraction efficiensy, howeaver
raport displays QC association.

L2028458-12; The MeOH fraction of the exlraction is reparted for the following compounds.;
Petfluataoctanesulfohamide {(FOSA), N-Methyl Perfluoronclane Sulfonamide (NMeFQSA), N-Ethyl
Perflugrooctane Sulfonamide {NEIFOSA). N-Methyl Perfluorooctanesulfonamido Ethanol (NMeFOSE), and N-
Ethyl Perfluorooclanesulionamide Etharol (NETFOSE) due ta better extraction efficiency of the Surragates
(Extracted Inlermal Slandards),

L2028498-12{MEDCH]. Extracted Internal Standard recoveries were gulside the acceptance crileria for
individual analytes. Please refer 10 the surrogate section of the report [or details.

WG 3012091, WG1381399-2, and WG1391399-3(MECGH}: Extracted Internal Standard recoveries were
outside the acceplance oriteria for ndividual analytes, Please reler 1o the surragate seclion of the report or
dedails.

WG1391309-1, WG1381308-2, and WG1391309-2: Extracted Inlernal Standard recovenies were outside the
acceplance eriteria for individual analytes. Please refer to Lhe surrogate section of the report lfor details.
WiG13291399-2-3: The LCS/LCSD recoveries, associated with L2028488-06 and -12, are above the
acceptance ariteria for perfluorottidecancic acid [pitrdal (196%/159%), perfluotohexadecanois acid (pthxda)
[386%/363%}, 3-chlorohexadecatiuoro-3-oxanans-1-sulfonic acid (9cl-pflans) (302%/297%). 11-
chlorgeicosaflugro-3-praundecans-1 -sulfonic acid [(11cl-pflouds) [300%302%), n-methy!
perflucroactanasulicnamido athanal {nmefase) (386%/273%) and n-ethyl perflusraoctanesulfenamida ethanol
(netfase) (266%/298); however, the associated samples are non-detect to the RL far this target analyte. The
results of the original analysis are repored.

WiG1391399-2/-3: The LCS/LCSD RPDs, associated with L2028488-06 and -12, are above the acceptance
criteria for n-ethyl perfluoronctanesultonamidgacetic acid (netfosaa) {51%) and n-methy!
perflucrooctanesulfonamido ethanal {nmefase} {34%).
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ORGANICS
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SEMIVOLATILES
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Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Were project specific reporting limits specified?

Cooler informatian

Cooler Custody Seai
A Absent
Conilainer Informatian

Confainer i Comtainer Type
L202E4338-01A 2 Plaztic Plasticl H20 Plastic
LIHI2EA33-024 2 Plastic’l Plastin’] H20 Plastic
L30ZE433-028 Flacfic 260ml unprazened
L20ZE438-038 Flasfic 250ml unprezened
L302E428-036 Plasfie 250ml unpresenved
L2026438-04A4 Plasfic 250ml unpresened
L2025428-048 Plasfic 250ml unpresened
L2026433-084 Plasfic 250ml unpresenved
L2025433-05E Plastic 250ml unpresenved
L202E438-084 2 Plastic1 Plashic’] H20 Plastic
L2028433-07A Plastic 250ml unprezered
L202E193-07H Plasfiz 260ml unprezaned
L20ZE428-0248 Plasfic 250ml unprezened
L202E428-DRE Plasfic 250ml unpresenved
L2f2fa9a-0un 2 Plastic Plastict H2G Plastic
L2{2a42a-09E Plasfic 250ml unpresened
L202E433-104 Plashe Z30ml unpresenved
La02Ea98- 106 Plasne: 250ml unpresened
L22E433-114 Plashe 250ml unpresenved
LN128498- 116 Plashe 250ml unpresarved
LaZRads- 124 2 Plastic’l Plastic'l H20 Plastc
LiN)2E496-12E 2 Plasticdl Plagtic'l H20 Plastie
La2Ea98- 134 2 Plastic| Plastic’| H20 Plastie

Page 56 of 80

FPoR R R R R B R R R R R F R R B R R R R B R P

“Walues in parentheses indicate holding time in days

YES

initig!  Final

Caocler pH pH

MA
M
A
MA
MA
MA
MA
MNA
MA
MA
MA
MA
MA
MA
MA
MA
MNA
MA
MA
MA
MA
MA

MA

Temp
deg C Pres Seal

B T T A e

Sample Receipt and Conlainer Information

Absent
Absent
Absent
Absent
Absent
Abzent
Abzent
Absent
Abzent
Ab=ent
Abzent
Abaent
Abazent
Abmgnt
Absgnt
Absent
Absent
Abgent
Abzent
Abgent
Absgent
Abgent
Absent

Serial_MNo:DB07201517
Lab Number: | 2028498
Report Date: 08/07/20

Analysis(*)

A2-EIT-ISOTOPE{14)
AZ-LIATIEOTOPE(14]
AREITISOTORE(T4)
AZ-EITISOTORE(14)
AZEIT-ISOTORE4]
A2-5I7-ISOTOPE{141
A2-5I7-ISOTOPE14)
A3-EIT-ISOTORE( 4]
A3-E37-ISOTOPE(1 4]
A2-537-ISOTORE-3614!
AZ-EITISOTOPE(14]
ABEITISOTORE( 4]
AZEITISOTORET 4]
AZEATASATORE(14]
AZEITASOTOPE 41
AZEITASOTOPE( 4
AZEATASATOPE(14]

A2-LAFAISITOPE(14)
A2-LAT-ISOTOPEY)
AL-LYTISQTORE-3641 4t
AR-LYTISOTORE-36{1 4}
AZ-EATISOTORE 14
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Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Contalner Information

Container 10
L202E488-14A
L202E483-148
L2D2E483- 154

L2028438-158

Page 57 of 80

Container Type

Flazbe 250ml unpeassrved
Flashs 250ml unpresenved
Plazle 250ml unpreserved

Plazbe 250ml unpreserved

initial  Fimal Temp
pH

Cooler pH
A MA
A MA
A A
A A

“Walues in parentheses indicate holding time in days

deg C Pres Seal

5.2
52
3.2

3.2

- =

Absent
Absent
Absent

Absent

Fraren
DateTime

Serial_MNo:DB07201517
Lab Number:
Report Date:

Analysis(*)

AZ-BIT-ISOTOFE(14)
AZ-BIT-ISOTORE(14)
A2-53T-ISOTOPE(14)
AZ-BIT-ISOTOPE(14])
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Serial_No:08072015:17
Project NHame:  PFAS 5TUDY Lab Mumber: L2028498

Project Number: Repor Date: OR/07i20

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1
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Senal_MNo:0B072015:17

Preject Hame: FFAS STUDY Lab Humbser: L2028498
Project Number:  Nat Specified Report Date:  pg/07/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |
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only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates
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Prejact Hame: PFAS STUDY Lab Humber: L2028493
Project Number:  Nat Specified Report Date:  pg/07/20
1 Ther eelerencr Tur s iyl shauld be consadered musdiled sinee thes analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lcal Method: Both e documend Treum 2 3o oilee methsd ociganates and e analvical nelerewse methed, (Example; EEA 826005 35
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Prejact Hame: PFAS STUDY Lab Humber: L2028493
Project Number:  Nat Specified Report Date:  0g/07/20

Data Qualifiers
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Project Hame: PFAS STUDY Lab Humber: L2028498
Project Humber: Mot Specified Report Date: 081720

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Yater by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphitting of samples i the field.
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Senal_MNo:0B072015:17

Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Facility

EPA 6d4624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Lhphenylnydrezing; SEM- Dimethylnaphihalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW. Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 2.4 4-Trimethyl-2-pantene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-melhane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Nitrate-M, Mitrita-N, SHASOONOIF: MNittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, SM2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 312 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMATDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 824.1- Yolable Halocarkons & Aromatbes,

EPA 608.2: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endcsullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G0Nid-81-0d5: FEB-Cnl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. S8c. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Non-Porable Weter

EPA X0.7: A, 8h, As, Ba, O
EP& 200.4: Al, Sh, &A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lakr Nurmbser: L202B456

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Mumbser: Mot Specified
Repart Qtate: 08620

The griginal projecd reporlidala package 15 held by Alpha Analyhcal, This reperlidata package is paginated and should be reproduced only in s
entirety  Alpha Analylical holds no respensibilily for results and‘or dala tnat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQTIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA 168 020ES), RI(LADDOXES, TX [T1047044180, VT (¥T D5,
WA 14BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit #206564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2028496-01
L2028496-02
L2028495-03
L20284%5-04
L20284%5-05
L2028435-06
L2028496-07
L2028496-08
L2028496-09
L2028496-10
L2028496-11
L2028495-12

Page 2 of 75

PFAS STUDY
Mot Specified

Client ID
FB-54

T5-W3
T5-W2
T5-W1
FB-2A
T2-W3
T2-W2
T2-wW1
FB-8B
WFDS-W2
WFDS-W1
TB-001

Matrix
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
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Project Name: PFAS STUDY Lab Humber: L202B496
Project Number:  Not Specified Repart Date: 08/06/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesuls contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repoer is organized by parameter
{i.e. YOO SY0OC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requested, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in this report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen) gt 800-624-92240 with any questions.
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Project Name: PFAS STUDY Lab Humber: L202B496
Project Number:  Not Specified Repart Date: 0&/06/20

Case Narrative (continued}

Perfluonnaled Alkyl Acids by |solope Dilutian

L2028456-01, -03, -04, -05, -07, -08. and -09: Extracted Intermal Standard recoverios ware outside Lthe
accaplance critaria for mndividual analytas. Pleasea reler to lha surregate section of the report lor delails.
L2028456-05; The MeDH fraction of the axlraction is raparted for the following compounds: N-Melhyl
Perflugraoctaneg Sulfanamida {(MMeFO3A) and M-Elhyl Parfluoraoctane Sulfonamids {NETFOSA) dus to better
extraction efficiency of lhe Surrogates {Extracted Internal Standards),

L2028456-07: The MeOH fractian of the extraction is reparted for the following compouncs:
Perfluaranctanesulfonamide {FOSA), N-Methyl Perflugronclang Sulfonamide (NMeFQSA), N-Ethyl
Petfluarooctane Sulfonamide {NEIFOSA). N-Methyl Perfluorooctanesulionamido Ethanol (NMeFOSE), and N-
Ethyl Perfluoronclanasullonamide Ethanal (NEIFOSE) due ta better exraction efficiency of the Surrogates
[Extracted Inlernal Slandards),

L20284596-05 and -07{MECOH): Extracied Internal Standard recoveries were aulside the acceptance crilgria for
individual analytes. Please refer 1o the surrogate section of the report for details.

WG1T391399-1, WG1391399-2, WG1391399-3, and WG1391399-5(MECH): Extracted Internal Standard
recoveries were quiside the acceptance criteria for individual analytes. Please reler 1o the surrogate section of
the repart for details.

WG1391399-1, WG1391398-2, and WG1391393-3: Extracted Inlernal Standard recoveties were outside the
acceplance griteria for individual analytes. Please refer to Lhe surrogate section of the report lor delails.
WG1391399-2/-3: The LCSILCSD recoveties, assotiated with L2028426-05 and -07, are above the
acceptance eriteria for perfluorotridecancic acid (pitrda) (196%:/159%), periluorchexadecanoie acid {pthxda)
1396%/363%}, 9-chlorghexadecalluoro-3-gxanane-1-sultonic acid (Scl-pidans} (302%/297%), 11-
chloroegicosafluero-3-oxaundeacansa-1-sulfonic acid [11cl-pi3ouds) (300%/302%), n-methyl
perflucroactangsulicnamido ethanal {nmefase) (386%/273%) and n-ethyl perfluoraoctanesulfenamida ethanol
{hetfase) (266%/288%); however, the assodiated samples are non-detect to the RL for thig target analyte. The
results of the original analysis are reported.

WiG1391399-2/-3: The LCS/LCED RPD, associated with L2028496-05 and -07, is above the acceptance
criteria for n-ethyl perluorcoctanesultonamidoacetic acid {hetfozaa) {519%) angd n-methy!
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ORGANICS
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SEMIVOLATILES
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Praject Name:

Were project specific reporting limits specified?

PFAS STUDY
Praject Number: Nat Specified

Cooler informatian

Cooler
A

Coniainer information

Container ID

L2D2E436-01A
LIZEASE-028
L3OFEASE-020
L20ZE436-038
L302E426-03E
L2026436-044
L2025426-04B
L202E436-05A
L2026436-06A
L2284 36-06E
L2ZRASE-078
L22E296-07H
L20ZE426-028
Lo0oE49E-02E
L2 d6-0un
L2f2a496-10A
La02E436-10E
La0zEa96-114
L22E496-11E

L2ZRADR- 128

Page 55 of 75

Custody Seai
Absent

Comainer Type

2 Plaztic
2 Plastic
2 Placrin’
2 Plactiz
2 Plastiz
2 Plastic
2 Plashic1
2 Plastic
2 Plastic
2 Plastic
2 Plachc:
2 Plactin
2 Plactic
2 Plastic
2 Plasti
2 Plastih
2 Plastip
2 Flagrie
2 Plastic

2 Plastic

Plazticd
Plastie’
Plaztin
Placticl
Plasticl
Plastic’l
Plastic1
Plasticl
Plasric

Plasticd

1 Plastic
1 Plactin'l

1 Placticl

Plastie1
Plastic1
Plastic1
Flasrip1
Flasrie
Plastic

Plastic

H20 Plastic
H20 Plastic
Haf Plactic
H20 Plactic
Had Plastic
H2d Plastic
H20 Plastic
H20 Plastic
H2{ Plastic
H20 Plastic
H20 Plastic
Haf Plactic
H2f Plactic
H29 Plastic
H2§ Plastic
H2§ Plastin
H2¢ Flashe
H2¢ Flasne
H2t Plash

H20 Plastic:

Sample Receipt and Conlainer Information

YES

initig!  Final

Caocler pH pH

MA
M
A
MA
MA
MA
MA
MNA
MA
MA
MA
MA
MA
MA
MA
MA
MNA
MA
MA

R OR OB R R R R R R R R OB R R R R OB R P

MA

“Walues in parentheses indicate holding time in days

Temp
deg C Pres Seal

4.5
X}
45
4.5
4.5
4.5
4.5
4.5
4.5
4.5
45
45
4.5
45
4.5
4.5
4.5
4.5
4.5
45

B T T T R A T

Absent
Absent
Absent
Absent
Absent
Abzent
Abzent
Absent
Abzent
Ab=ent
Abzent
Abaent
Abazent
Abmgnt
Absgnt
Absent
Absent
Abgent
Abzent

Abgent

Serial_MNo:DB062017.02
Lab Number: | 20284558
Report Date: 08/06/20

Analysis(*)
AZ-GIT-ISOTOPE(14]
AZ-EITISOTOPE(14)
AREITISOTORE(14)
A3-EIT-ISOTORE(14)

A EITISOTORE14]
AZEIT-ISOTOPE14]
AREITISOTOPE14)
AREIT-ISOTOPE-36114;
ABEITISOTOPE(14)
AZ-EITASOTOPE(14]
AZ2-E3T-ISOTOPE-3641d}
AR-EITISOTORE-3601 4
AZEITISOTORET4)
AZEITASOTOPE(14]
AZEATASOTORE(1 4]
AZEITASOTOPE(14]
AZEATASATORE( 4]
ALEATASOTORE 4
AZEITASOTOPE(T 41
AZ-EITASOTOPEL)
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Serial_No:08062017:02
Project NHame:  PFAS 5TUDY Lab Mumber: L2028496

Project Number: Repor Date: OB/06/20

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1
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Preject Hame: FFAS STUDY Lab Humbser: L2028495
Project Number:  Nat Specified Report Date:  0g/06/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L20284596
Project Number:  Nat Specified Report Date:  0g/06/20
1 Ther eelerence Tur as iyl shauld be consadered musdiled sinee U analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lical Method: Both e documend Treum = 3o olee methsd nciganates and e analviwal nelerewse methed, (Example; EEA 82600 35
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PR A and PLOE. (6 a Toeal’ resuls o neguested. the resulis ol i madvesdoal vompomaeets. weal] also e neported.
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Chlocikane, In Suppml wl Summ;ny TnaEsan ot il Hhe Lo e Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyvees, o Tocal reende oo debined a5 e sommacen 9F cesolls bor odmdual enoees o o loes. oo ol
result v reguested, the reaules ol os madvesdeal componens wall ol be reporied. Ths ooappecichle v Total eesalis L nwethods 52640 8|

amnd M

Data Quaiifwe
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Ui il
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coneentrins 0 eha wmalvee a8 Less thicn ten ames 1Lk the cencentraon doumd o the blash AMD the anadyvie soas detecied b
une-hal the reportane lim dur abswae Ue repureng Lo for cnomon Lah contanuoants) i the assaciaeed methed blank. Ene ST
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vaneenlcimiens 0 the gnalvie, which wis detecied abose (e eepocing Lnmt n the asseonated method hlank or akemee e nmes the
reprrime [ lur commen Lok contanunint (Phiblaes. Aceine. Methelene Chlsmde. 2-Bulannne.

LS - Cueelubig: The aggel analyie ce-clufes wilh a kanen lab qandad (e corregade, innepal stamdards, cionfer co-exineal
unulynis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvsss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

E - Cunecntralion ol anulyle rrereds the tange of the calibodion corve anddor Tncar came of the insaomen.

¥ - [T citier ool guamb laer vom respote o gualilaer wee respense Ll ontsade of the laberatorys criena, Besults ane comsadened Lo be an
erlimitled minsimum cemeeniraon. [Ool and MYSDREL Par 375 FUAS ooly o

LY = The cooermaanisn meey b Busesd Begh die oe e e feenees e, cosclunismng wh mee-tsepen coakpeandds b Tl cesull sheadd
lie cvtimaleeed exturened.

H - T analvas ol pllwas perdoemed bevond Lthe regulatore-reguored balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tl Tiwwert 3o Eenn thie Paes cishunns has becepsanied dise oo ol migdeaengs

T = Fatimatod v alue. This reproscts an estvaied concentration 3o Tentatisely dentilied Compouds 1T

A -Repiriony Lol TRLE caveed s 1l SI0P Coasd Beportme Lannt B this analvte,

ND Mol dctected o the tegrattmg T GRI R the s,

Nl - Prosumpove cvidenve of compound. This vepresent woesinagdod concentirahon oo Tenlarely Wensdwd Compounds 1T s where
L e nlb e slon 35 Dawcd 0 Aades cpectral Dbracy search.

¥ Tl RTT Ttz the aesils G the e cshonoe cocevsds the me ol specifual coeria

O - Thae guality wontiel sample exvesds the agsecaned aeceposne e ceiteeis. For DOO-relabed prajeces, LOS andber Continones Calibration

Aepor Format:  Oata Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2028496
Project Number:  Nat Specified Report Date:  0g/06/20

Data Qualifiers

Samlard v oevdenee s aee alse qualilied snadl s aed swmple resuls, Motes Tas ag oo not applcabibe e ngnme spike ceoesenes
whwn the souple comeemratmon oo greaten than 35 e sprke alded an G bateh duplicate RPCE @ hen the smmple comeennatnms ane bes
Unan 5+ thie RLL 08t ol 1

E - Aunlyieead resulls are dron sample re-analvsis
RE = Ayl resulis e Treim swnaple TE-oxIme e
5 - Aumdyrical resadis aee Tiem mndifed soceng analy s

Aepor Format:  Data Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2028496
Project Humber: Mot Specified Report Date: 0810620

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Yater by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphitting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Faciliby

EPA 624624.1: mip-xylene, o-xylene, Naphlhalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzana, SCM: lodaomathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BZdT0D: NPW: Dimethyinaphthalene, 1 4-Lhiphenylnydrezing, SEM- Dimethylnaphinalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW: Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD:; TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 24 4-Trimethyl-2-pentene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-methane organics

EPA 3G Fixcd gascs

Biolagical Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA 353.2: Mitrate-M, Mitrita-N, SHMASOONOIF: Nitrata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, 5M2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 112 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMASOF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 353.2 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 524.1- Yolable Halocarkons & Aromahes,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endceullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G00id-81-045: FCB-Chl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

orinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. Sc. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Norn-Porable Weter

EPA X0.7: A, 8h, As, Ba, &
EP& 200.4: Al, Sh, A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, Mn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lab Numbser: L203233

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Mumbser: Mot Specified
Repart Qtate: 0824120

The griginal projecd reporlidala package 15 held by Alpha Analyhcal, This reperlidata package is paginated and should be reproduced only in s
entirety  Alpha Analylical holds no respensibilily for results and‘or dala tnat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQTIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA 168 020ES), RI(LADDOXES, TX [T1047044180, VT (¥T D5,
WA 14BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit #206564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2032321-01
L2p32321-02
L2032321-03
L2032321-04
L2032321-05
L2032321-06
L203z3z1-07
L2032321-08
L2032321-09
L2022321-10
L2032321-11
L2032321-12
L2032321-13
L2032321-14
L2032321-15
L2032321-16
L2032321-17
L2032321-18
L2032321-18
L2032321-20
L2032321-21
L2032321-22

Page 2 of 80

PFAS STUDY
Mot Specified

Client ID
TB101

T101FB
Ti-01
T1-01L
FB-01
FB-01L
FB-01FB
TB103
TB100
T5-01FB
T5-01L
T5-01
T2-01FB
T2-01
T2-01L
SC-01
SC.01L
WRWWTP-01
WRWWTP-01L
co-o1
co-pIL
SRM

Matrix
WATER

WATER
TISSUE
TISSUE
TISSUE
TISSUE
WATER
WATER
WATER
WATER
TISSUE
TISSUE
WATER
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE
TISSUE

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Mot Specified
Mot Spacified
Mot Spacified
Mot Specified
Mot Specified
Mot Specified
Hot Specified
Not Specified
Mot Specified
Not Specified
Mot Spatified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified

Serial_Mo0B242013.:24

Lak Number:
Repori Date:

Collection
Date/Time

OBA0/20 06:00
0BA10/20 09:00
0BA10/20 09:45
08/10/20 09:00
081020 10:20
Q81020 10:20
0810/20 10:20
08M10/20 10:20
OBA0/Z0 06:00
0B 0/20 08245
OB/ 10/20 09:05
081020 09:05
0810/20 09:23
08/10/20 £9:30
08/10/20 £9:30
08/10/20 09:00
08/10/20 69:00
0BM10/20 1015
0B/10/20 1015
OB/10/20 09:45
08s10/20 09:45
08/10/20 09:45

2032321
08/24/20

Receive Date
QBM0/20
08/10:/20
Q810:20
a8M10:20
0481020
481020
Q810/20
081020
DR10/220
QRA10/20
Q310:20
0310:20
081020
081020
08110/20
08M0/20
ORM10/20
DRM10:20
081020
081020
0810:20
081020
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Project Name: PFAS STUDY Lab Humber: L2032321
Praject Number:  Not Specified Hepaort Date: 08/24/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesuls contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repoer is organized by parameter
{i.e. YOO SY0OC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requested, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in this report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen) gt 800-624-92240 with any questions.
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ORGANICS
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SEMIVOLATILES
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Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Were project specific reporting limits specified?

Cooler informatian

Cooler Custody Seai
A Absent

B Absent

& Absent

a] Abgent
Conlalfner information

Conlainer ID  Container Type
L2032321-014 2 Plastiet Plastic’t H20 Plagte
Legazizd-nzh 2 Plasbie Plastict H20 Plazbe
L2R3EIE] 034 Plashi #0Z uaprosted
L20F2IET 044 Plazhe 80z uaproseived
L2032321 054 Plazhe 30z uaprosenved
L2032321 I6h Plazhi 802 LAprostved
L2032321 074 2 Plashe™ Plasher! 1420 Plashe
L2032321 034 2 Plaghie Plastct 120 Plasle
L2032321 D3h 2 Plasbied Plashie!t 1420 Plashe
L2032321 104 Plashe 250ml unpeoseris
L2p323z1 114 Plashs Soe utprossned
L2032321 124 Plashe Sos uprasanad
L2032321 134 Plasbe 2Z60ml unprasaryed
L2032321 14A Plasbe 8oL upresaned
L20323=21 15A Plasbs 8oL unpresanad
L2032321 16A Flashe Bos unpresanad
L2032321.17A Flazhe fos unpresuiad
La03z321-178 Flashe fos unprosarad
La03z3z21-12A Flashe fos unprasanad
L2032321-13A Plashe Sos upessanvad

Page 61 of 80

Sample Receipt and Conlainer Information

YES

initial  Final  Temp

Cooler pH

MNA&
MNA&
M2
Ma
Ma
Ma
M2
M2
M2
Ma
M2
M2
MA
MA
MA
MA
MA
MA
MA

=T~ I = T = R = Y - T T A - T e B P R T

MA

pH

deg ' Pras Seal

a ¥ Absent
ai ¥ Absent
a he Absent
a1 A Absent
24 A Abgent
24 Y Absent
24 Al Atgent
24 ¥ Atgent
36 X Abgent
a6 X Absent
36 Al Abgent
3.6 he Abgent
a6 A Abgent
36 A Abgent
36 A Absent
an As Atgent
20 ¥ Abgent
20 As Abgent
20 As Abgent
20 As Absent

Frozen
Date/Time

“¥alues in parentheses indicate holding time in days

Serial_MNo:DB242013:24
Lab Number: | 5032321
Report Date: 08/24/20

Analygis(”)
AZ-LEXT-537-ISOTOPE 4
AZ-LENT 537-ISOTOPE}1 3]
AZ-53T-ISOTOPEZR

AZ 537 ISOTOPEZRI

AZ 537 1ISOTOPL 3628

Az 537 ISOTOPL 3628

AZ L €34T 537 ISUTOPTH 4!
AZ L €XT 537 ISOTOPL1 4]
AZ L €XT 537 ISOTOPTH 4;
AZ L €XT 537 ISOTOPEN 4;
A2 537 ISOTOPE 36i28;

AZ 537 1ISOTOPE 3628

AZ LEXT 537 15010PE13;
AZ 83T 150 | QP EIZB)

AZ BIT 150 |OPEIZBI

A2 BIT IS0 | OPE(2E)
AZ2-837-150 | OPE(2E)
AZ-BIT-ISOTOPEZE)
AZ-EITISOTOPE(ZE)
AZ-5IT-ISOTOPE(ZE)
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Serial_No:08242013:24
Project NHame:  PFAS 5TUDY Lab Mumber: L20azz21

Project Number: Repor Date: OR/24i20

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1
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Preject Hame: FFAS STUDY Lab Humbser: L2032321
Project Humber: Mot Specified Report Date: 0Ri24,20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2032321
Project Humber: Mot Specified Report Date: 0Ri24,20
1 Ther eelerencr Tur s iyl shauld be consadered musdiled sinee thes analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lcal Method: Both e documend Treum 2 3o oilee methsd ociganates and e analvical nelerewse methed, (Example; EEA 826005 35
shvaen s | R2ET 1 Thae endes Jae e ceberenee mettwn] decuments wne prowwded a0 the Belerences secnen nd the Aaddendum

Cuffeteno:. Wilh espect e Tonad Oidazable Procwraor (TR Assay analysis, the doifferene is defmcd as the Posl-Ticatmens valoe mins the
Pre-Ticaliwnt wuloe,

Fmal gl Ast peranns e Sample Beceigl & Contamer Informatien sectwa of te report. mal plDedlects: pllof contaner detegnuned atier
acdjustment al the Jsboralnry. o applicable O o adjustment reguired. alue redlects latial Il

Freezen DrareTine: Witk bespeet i Walalile Onanies snosoil, Frosen TraeTime reflecs the dareiine or whieh assneiaed Reagent Waee-
prescryed vials were il ly fenzen. Nese Hieoeen dacfome is bevnad 18 hoors Tam sample eollection, saloe sall heefleceed inhald
ol pld: A oL perains 0 Sample Bevet & Conlainer Lolnemation secuon of e repeel Dol pEL nedleces pl 0ol cnuaones determoed wpin
receapl, b applivable

PAH Twal Wih [EXCERRE Al Lol FAH .sn.Jl}.u_':\, 1he PAH Total cosult is e i as e s midiatet sof vesathis T all ne . subset ol e
Turllwn i caammpratbils. Mapbilsdene, ©1-04 Maplihalenes. 2-%ethy lapdubal 2ne, 1-5obghugphealene. Biphenygl, Acenapdubs e,
Aveimyinhene, Flusoene. © 107 Flusienes, Plemathsene, ©1-0d Fhoeoambicaes Ao saes, Antrecie. Fhoeamibene, Fyoews ©1-04
Flwneam henesPyeemes, Boensaseheeene, Cheyseme, C1-0d Chiysenze, Beneor apusianchene, Beosaodjsck i ambens, Beonsofe iy,
Buarvatpyrene, Peis booe, ndemnd 1.2 %-ed ipyrone, Dibenaahariac anch raceac, Bengalg.heipreeelene, T o "Tacal sesole is reguessed, the
vestile of i1 indiv ilmal compsers wall als e sepoled.

PUAS T edals Wilh respect W PEFAS wnilyses. che 'PEAS. Total 130 result s dedined ety summation o resulis doe: PITIpA PRHS. F1OE,
B A and PLOE. (6 a Toeal’ resule o neguested. the resulis ol i madvesdoal vompomaeets. weal] also e neported.

The trger wamipraund Chliedsane 18 A5 Be, 370800l B G FETE o, For ER& s compaound efas mea onsine ol
shlearsbive e, ncher chibanmaced Fredaoca hus o nume e auher cospoocots, cReforenes FISEPA Towcodagical Ry o of
Chlocikane, In Suppml wl Summ;ny Tk ol Hhe Lo alced Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyees, o Tacal eende oo debined a5 e sommacen 9F cesalls bor odmdual renoees o o loes. oo Tod
result v reguested, the reaules ol os madvesdeal componens wall ol be reported. Ths ooapplecichbe v Total eesalis L nwethods 52640 8|

amnd MR

Data Qualifwe

A - Specia idemificd s "Aldel Cotdensaies" we Tasprodocis of the cxbacimdeone s aiati groccdioes whes acetone is iueduced in
Ui prata,

] - 1T analybe was detected aheve the reporime himd i the associated method blunk, Flag only apploes 5 assocaoed dield saoples tha

have delevtahle concentratume ob e wmwilyle sl les< than cen mes THx) e coneentrabion sound mfhe blaok, For RECP-releted
pomects ilig only wpplees b associided Jeld camples thid Bare debectable coneenioaesns 0 e analvte ab Less than en bmes g
Lhe wonczatralusm ool o the blank. Uiae DCO-reliled projs g only applie s oo asseciated beld samples thal bave detectable
coneentrins 0 eha wnalvee a8 Less thicn ten ames 1Lk the cencentraton doumd o the Blash AMD the anadyie soas detecied b
une-halt the reportane lim dur abswae e repureng Lone for cnomon Lah contanuoants) i the assaciaged methed blank. Ene ST
Aar-related pregects. Hae noly apphies e assecaated Leld samples thal s detectable voncentratino sl U ie abus e Lhe
reporane Ll Tur Ml-celated progects rewcludiog ol e only apples o assoviated Beld samples that beve delectahle
vaneenlcimiens nd the nalvie, which wis detecied abose e eepocing Lnmt n the asseonaged method hlank or akemee e nmes the
reprrime [ [ur commen Lok contanunints (Phibalaes. Aceine. Methelene Chlsmde. 2-Bulanone.

LS - Cueelubig: The taggel analyie ce-clufes wilh a kanen lab dandad (e corregade, inne bl stamdards, confer co-cxinecal
anlyuis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

F - Cunecttralion ol anulyle rrereds the tange of the caliboion corve anddor Tncar camge of the insoromen.

¥ - 1T e ool guamb [ aer o respote o gualibaer wee respense Ll onsade of the laberatorys criena, Fesults ane comsadened Lo be an
el ML MLC UL COT LT AL

LY = The comcirmaanisn meey b B Begh ol oe e e feenees e, cosclunizmg woh mestsepen coakpendds b Tl cesull shoeadd
lie cvtimaleeed exturened.

H - e analvas of pllwss perdoemed bevond Lthe regulatore-reguored balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tler Tiwwert 3o Eenn e Peaes cishunns has becepsaied dise oo ol migdeaengs

T = Fatimatod value. This represcts an estvaied concentration 3o Tentatisely dentilied Compouds 1T

A -Repiriung Lol TRLE cavewd s 1l SI0P Coas] Bepotme Lannt B this analvte,

ND Mol dctected o the tegrattmg T GRI B the s,

N1 - Prosumpove cvidenve ot compound. This sepresent woesdimagdod concentirahon oo Tenlarely Wensded Compounds UTI s where
L e nltb e slon 35 Dascd 0 Aades cpectral Dbracy search.

¥ Tl RTT Tt the aesalis G the e cshonoe cocevsds the metlod specifual coeria

O - The guality wontial sample exvesds the agsecaned aeeeposne e ceiteeis. For DOO-relabed projeces, LOS andber Continones Calibration

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2032321
Project Humber: Mot Specified Report Date: 0Ri24,20

Data Qualifiers

Sramlard v oevdenee s aee alse gualiled snadl s awed swmple resuls, Motes Tas ag osonot applabile e ngnmes spike ceooesenes
wlhwn the souple comeemratmon oo greaten than 35 e spike alded an G batch duplicate RPCE @ hen the smmple comeennatnms ane bes
Unan 5+ thie RLL 08l ol 1

E - Aunlyieead resully are dron sample re-analvsis
RE = Ayl resuls e Treim siwnaple TE-exIm e
5 - Aumdyrical resadis ace Tiem mndifed soceng analy s

Aepor Format:  Oata Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2032321
Project Humber: Mot Specified Report Date: 08/24/20

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perorm the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphtting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in aur Primary NELAP Szope of Acereditation:

Westborowgh Faciliby

EPA 624624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Chiphenylnydrezing, SEM- Dimethylnaphinalens, 1, 4-Diphenylhydrazine,

BMH 500 WEWY. Amenable Cyanide; SCM: Total Phosphems, TEN, HO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 24 4-Trimethyl-2-pentene, 2 4,4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipphene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-methane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Mitrate-M, Mitrita-N, SHMASOONO3F: Nittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, 5M2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 112 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMASDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450O0NOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 524.1- Yolable Halocarkons & Aromahes,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DOE. DOT, Endceullan I, Endosulfan |11,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Heptachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeniral Extraclables), EPA G0Nid-81-045: FEB-Chl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: A, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. Sc. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Norn-Porable Weter

EPA X0.7: A, 8h, As, Ba, &
EP& 200.4: Al Sh, &=, Be, O
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lakr Nurmbser: L2032501

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Humbser: Mot Specified
Repart Qtate: 0825120

The griginal projecd reporlidala package 15 held by Alpha Analybcal, This reperlidata package is paginated and should be reproduced only in ts
entirety  Alpha Analylical holds no respensibilily for results and'or dala inat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQQIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA (68 020ES), RI (LAODOXES), TX [T1047044180, VT (¥T D5,
WA L4BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit J205564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2032601-01
L2032501-02
L2032501-03
L2032501-04
L2032501-05
L2032501-06
L2032501-07
L2032501-08
L2032601-09
L2022501-10
L2032601-11
L2032501-12

Page 3 of 63

PFAS STUDY
Mot Specified

Client ID
FB-W1

FB-01
FB-01L
TB-201
FB-7A
TB-200¢
HP-01L
HF-01
FB-9A
HF-w1
FB-9B
DP-w1

Matrix
WATER

TISSUE
TISSUE
WATER
WATER
WATER
TISSUE
TISSUE
WATER
WATER
WATER
WATER

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Mot Specified
Mot Bpacified
Mot Bpacified
Mot Specified
Mot Specified
Mot Specified

Serial_Mo0B252013.49

Lak Number:
Repori Date:

Collection
Date/Time

0B11/20 09:38
0B11/20 09:36
OB/11/20 09:36
08/11/20 DE:30
0811720 09:36
0811720 06:00
08/11/20 10:00
0811720 10:00
0B/11/20 10:00
0B 1720 10:00
0B/ 11/20 09:00

08/11/20 09:00

12032501
08/25/20

Receive Date
OB 120
0871120
081120
Q81120
4811/20
48/11/20
QaM1/20
081120
DR11/20
QR 120
081120
081120
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Project Name: PFAS STUDY Lab Humber: L2032501
Project Number:  Not Specified Repart Date: 08/25/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesulis contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repor is organized by parameter
{i.e. YOO, SYOC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of thre target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requestod, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Caompound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R®

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 19 questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In hase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in his report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples. Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen! gt 800-624-92240 with any questions.
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Project Name: PFAS STUDY Lab Humber: L2032501
Project Number:  Not Specified Repart Date: 08/25/20

Case Narrative (continued}

Report Submissian
August 25, 2020: This is a preliminary report.

Perflugrinated Alkyl Acids by |solope Dilution

L2032501-01, -01{MEQH). -05 and -05{MaCOH): Extracted Intarnal Standard recoveries ware outsice the
acceplance criteria for individual analytes. Please refer to lhe surrogate section of the report lor delails.
L2032501-02, -03, -07, -08, and -10: Extracted Imternal Standard recoveries were outside the acceptance
criteria for individual analytes. Please refer to the surrogate section of the report lor details.

L2032501-09, -0HMEOH) -10 and -10(MECH): Extracted Inlernal Slandard recoveties werg outside the
acceplance griteria for individual analytes. Please reler (o Lhe surrogate saction of the report for details.
L2032501-01{MEDQH]: The MeOH fraction of the extraclion is reported lor the following compounds,
Petfluctaoctanesulfohamide {FOSA), M-Methyl Perfluoronclang Sulfonamide (NMaFQOSA), N-Ethyl
Perflugraoctane Sulfanamide (MEIFOSA), N-Methyl Ferllucrooctanesulionamido Ethanol (NMeFOSE), ang N-
Ethyl Perfluorooclanesulionamide Ethanel (NETFOSE) due ta better extraction efticiency of the Surragates
{Extracted Inlermal Slandards).

L2032501-05{MEQOH|: The MeOH fractian of the extraclion i3 reported for the follgwing compounds: N-Methyl
Perflugraoctane Sulfonamide (MMeFDSA), N-Ethyl Perllugracctans Sulfonamide (NEIFOSA) due 10 better
extraction efficiency of the Surrogates (Extracted Internal Standards).

L2032501-09{MEQH|: The MaOH fractian of the extraction is reported for the fallowing compolinds: | N-Meathyl
Perflugraoctane Sulfonamide (MMeFQSA), M-Ethyl Perflugrooctane Sulfanamide (NEIFOS Aldue to better
extraction efficiency of the Surrogates {Extracted Internal Standards).

L2032501-10{MEOH]: The MaOH fractian of the extraction is reported for the fallowing compolunds: N-Methyl
Perflugraoctane Sulfonamide {(MMeFOSA), N-Ethyl Perfluarcactans Sulfanamide (NEIFQSA), N-Methyl
Perflugraoctanesulfonamida Ethangl (MMeFOSE), and M-Ethyl Perfluorogctanesulignamido Ethanol
INEtFOSE] due to betier extraction efficiency of the Surrogates {Exiracted Infernal Standards).

WG1399517- 1{MEQH)], WG1399517-2{MeQH) ang WiGE1399517-3{MEQH): Extracted Internal Standard
recoveries were autside the acceptance criteria tor individual analytes. Please refer to the surrogate section of
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ORGANICS
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SEMIVOLATILES

Page 8 of 63

373



374



375



376



377



378



379



380



381



382



383



384



385



386



387



388



389



390



391



392



393



394



395



396



397



398



399



400



401



402



403



404



405



406



407



408



409



410



411



412



413



414



415



Praject Name:  PFAS STUDY
Praject Number: Nat Specified

Were project specific raporting limits specified?

Sample Receipt and Conlainer Information

YES

Cooler informatian

Cooler Custody Seai
A Absent

B Absent
Conlainer Information

Conlainer i Container Type
L2032501-014 2 Plasbie Plashict H20 Plazbe
L2035 - 116 2 Plastiet Plastict H20 Plasbe
Lea3zsat -n2h Plaste @0z uapeostnied
L2g32501-024 Plaghc 30z uapresenved
L2032501- 04k 2 Plastici Plasticrt H20 Plashie
L2032501-054 2 Plaghied Plashct H20 Plaste
L2032501 058 2 Plashiet! Plashet H20 Plashe
L2032501 DEA 2 Plaghed Plashiert 1420 Plazbe
L2032501 074 Plazhi 802 uapeostved
L2p32sa1 070 Plazbe 302 Lpwostved
L2032501 034 Plazbe #02 Lagecutved
L2032501 D3A 2 Plasbict Plashic!t 1420 Plasle
L2032501 104 2 Plastict Plasticit H20 Plazlc
L2032541 108 2 Plastien Plasicn H20 Plasie
L2032501 114 2 Plastie Plagien H20 Plasie
L2032501 128 2 Plashied Plashed! H30 Plasic
L2032601 128 Z Plaslied Plashien!t H20 Plasle
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initiaf  Final Temp
Covier pH  pH

A MNA& an
A Ma an
A NA an
A M& an
A M& an
A Ma an
A ME an
B Ma an
B Ma an
B Ma an
B Ma an
B M2 an
B Ma an
B Ma an
B Ma an
B MA an
B MA an

ki
Ay
M
ks
ki

-

e e e

deg C Pres Seal

Absent
Absent
Absent
Absent
Ahsent
Absent
Ansent
Abgent
Absent
Abgent
Abgent
Abgent
Abment
Abgent
Absant
Abwent

Abwant

Frozen
Date/Time

“Walues in parentheses indicate holding time in days

Serial_No:DB252013:49
Lab Number: | 2032501
Report Date: 08/25/20

Analygis(”)
AZ-537T-ISOTOPE-26{1 4
AZ-53T-ISOTOPE-36{1 4
AZ-537-IS0TOPE-36(28f
AZ-53T-ISOTOPE-36(23)
A-LEAT 537 ISOTOPE a;
AZ-53T-ISOTOPE-36414)

AZ 53T ISOTOPE 36{14;

AZ L €4T 537 ISOTOPTH4;
A2 537 1ISOTOPL 36{28;

A2 537 ISOTOPL 3628

A2 537 ISOTOPL 3628

AZ 537 ISOTOPL 3611 3;

AZ 537 ISOTOPE 36014

AZ 537 ISOTOPE 364144

AZ 53T 1SOTOPE(14)

A2 BIT ISOIOPE4)

AZ BIT IS0 IOPE4

416



Serial_No:08252013:49
Project Name:  PFAS 5TUDY Lab Mumber: L203z5m

Project Number: Repor Date: OR/25120

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2G-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid FPFDA A35-76-2
Perluarononanae Aod PFHA I75-95-1
Perluaroocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-85-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentano Acd PFPe& 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFD& 335-F7-3
Perluoronanancaulfenic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferfluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFRes 2FOE-91-4
Perluorcbutanesulfenic Acid FFBES I75-72-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FT3 120228-60-0
1H.1H.2H.2H-Perluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2PE19-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCROALKAMNE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFG3A 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA MN506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

M-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeF2SE 24448-00-7
M-Ethyl Perlucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFOS5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 2180053-14-4
CHLORO-PERFLUCROALKYL SULFCONIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3QUDS TEANS1-92-3
8-Chileraheradecaflucro-3-Crxancne-1-3ulfonic Acid GCI-PFICNS FHE426-60-1
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Preject Hame: FFAS STUDY Lab Humbser: L2032501
Project Number:  Nat Specified Report Date:  pg/25/20
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Prejact Hame: PFAS STUDY Lab Humber: L2032501
Project Number:  Nat Specified Report Date:  pg/25/20
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Prejact Hame: PFAS STUDY Lab Humber: L2032501
Project Number:  Nat Specified Report Date:  pg/25/20

Data Qualifiers
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Project Hame: PFAS STUDY Lab Humber: L20az601
Project Humber: Mot Specified Report Date: 08/25/20

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Yater by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphitting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Facility

EPA 6d4624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Lhphenylnydrezing; SEM- Dimethylnaphihalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW. Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 2.4 4-Trimethyl-2-pantene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-melhane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Nitrate-M, Mitrita-N, SHASOONOIF: MNittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, SM2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 312 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMATDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 824.1- Yolable Halocarkons & Aromatbes,

EPA 608.2: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endcsullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G0Nid-81-0d5: FEB-Cnl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. S8c. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Non-Porable Weter

EPA X0.7: A, 8h, As, Ba, O
EP& 200.4: Al, Sh, &A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
Page 61 of 63

422



Senal_Mo:0B312016:38

ANALYTICAL REPORT

Lakr Nurmbser: L2032501

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Humbser: Mot Specified
Repart Qtate: 08317120

The griginal projecd reporlidala package 15 held by Alpha Analybcal, This reperlidata package is paginated and should be reproduced only in ts
entirety  Alpha Analylical holds no respensibilily for results and'or dala inat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQQIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA (68 020ES), RI (LAODOXES), TX [T1047044180, VT (¥T D5,
WA L4BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit J205564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2032601-01
L2032501-02
L2032501-03
L2032501-04
L2032501-05
L2032501-06
L2032501-07
L2032501-08
L2032601-09
L2022501-10
L2032601-11
L2032501-12
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PFAS STUDY
Mot Specified

Client ID
FB-W1

FB-01
FB-01L
TB-201
FB-7A
TB-200¢
HP-01L
HF-01
FB-9A
HF-w1
FB-9B
DP-w1

Matrix
WATER

TISSUE
TISSUE
WATER
WATER
WATER
TISSUE
TISSUE
WATER
WATER
WATER
WATER

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified
Not Specified
Not Specified
Mot Specified
Mot Bpacified
Mot Bpacified
Mot Specified
Mot Specified
Mot Specified

Serial_Mo:0B312016.:38

Lak Number:
Repori Date:

Collection
Date/Time

0B11/20 09:38
0B11/20 09:36
OB/11/20 09:36
08/11/20 DE:30
0811720 09:36
0811720 06:00
08/11/20 10:00
0811720 10:00
0B/11/20 10:00
0B 1720 10:00
0B/11/20 09:00

08/11/20 09:00

12032501
08/31/20

Receive Date
QB 120
0871120
Q81120
Q81120
481120
481120
QaM1:20
081120
DR11/20
QB 120
081120
081120

424



Senal_Mo:0B312016:38

Project Name: PFAS STUDY Lab Humber: L2032501
Project Number:  Not Specified Repart Date: 08/31/20

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesuls contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repoer is organized by parameter
{i.e. YOO SY0OC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requested, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in this report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen) gt 800-624-92240 with any questions.
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Senal_No:0B312016:38

Project Name: PFAS STUDY Lab Humber: L2032501
Project Number:  Not Specified Repart Date: 08/31/20

Case Narrative (continued}

Report Submissian
August 31, 2020: Final report.
August 25, 2020: This is & praliminary report.

Perflugrinaled Alkyl Acids by solope Dilutian

L2032501-01, -D1(MEQH). -0% and -05{MeCH): Extracted Internal Standard recoveries were outsice the
acceplance oritetia for individual analytes. Please refer 1o Lhe surtogate section of the report for delails.
L2032501-02, -03, -07, -08, and -10: Extracled Internal Standard recoveries were outside the acceptance
critgtia for individual analytes. Please refer 1o the surropate section of the report for details.

L2032501-09, -0HMEOH) -10 and -10(MECH): Extracted Inlernal Slandard recoveries were outside the
acceplance criteria for individual analytes. Please refer (o Lhe surrogate section of the report lor delails.
L2032501-01{MECH): The MeOH fractian of the extraction is reported for the fallowing compounds.
Perflugraoctanesulfanamide {FOSA), N-Meathyl Perfluorooclans Sullonamide (NMeFQSA), N-Ethyl
Petflugraoctane Sulfonamide (NEIFQSAY, N-Methyl Perllyorooctanesulfonamido Ethanol (MMeFOSE), anc M-
Ethyl Perflupropclangsullonamide Ethanol (NETFOSE) due to better extraction gfficiency of the Surragates
(Extracted Inlernal Slandards).

L2032501-05{MEDQH): The MeOH fraction of the axtraclion is reported lor the following compounas: N-Methyl
Perflugraoctane Sulfonamide (NMeFOSA), MN-Ethyl Perllugrocctane Sulfonamide {NEIFQSA) due 1o better
extraction efficiengy of the Surrogates {Extracted Intgrnal Standards).

L2032501-09{MEQH): The MeOH fraction of the extraction is reported for the following compounds: | N-Methyl
Perflugraoctane Sulfonamide (NMeFOSA), N-Ethyl Perflugrooctans Sulfanamide (NEIFOSA)due to better
extraction efficiency of the Surrogates {Extracted Internal Standards).

L2032501-10{MEQH|: The MaOH fractian of the extraction is reported for the fallowing compolunds: M-Methyl
Perflugraoctane Sulfgnamide (NMeFDQSA), MN-Ethyl Perflugroastans Sulfanamide (NEIFOQSA), N-Methyl
Perflugraoctanesulfonamida Ethanol {(NMeFOSE), and N-Ethyl Perfluorpoctanesulianamido Ethangl
(NEtFOSE] due to better extraction efficiency of the Surragates {Exiracted Internal Standards).
WG1399517-1{MEOH), WG1 39951 7-2{MeOH} and Wi31399517-3{MEOH): Extracted Internal Standard
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Senal_Mo:0B312016:38

Project Name: PFAS STUDY Lab Humber: L2032501
Project Number:  Not Specified Repart Date: 08/31/20

Case Narrative (continued}

recovaries ware aulside the acceptance criteria for individual analytes. Plaase refer lo the surrogate section of
the rapart for datails.

WiG1399517-1, WGE1390517-2, WGE1209517-3, WE 14010951, WG 1401085-2 and WG1401095-3:

Exlracted Internal Standard recoveries were gutside Lhe acceptancs criteria for individual analytes, Plaase refer
ta the surrogate section of the raport for details.

The WGE1339085-1 Melhod Blank, associated with L2032501-11, and -12. has a concentration above Lhe
reporting limit for PFOS. Sincs the samplels) were non-detsct Lo the RL fof this targel ahalyte, na further
actians were laken. The results of the original analysis are reported.

The WGE1399517-2 LCS recovery, associaled with L2032501-05, -09, and -10, is above the acceplance
critetia for 1h, 1h.2h 2h-perfluorododecansesulfanic acid (10:20s) (188%); however, the associated samples are
non-gdelect to the BL for this targel analyte, The results of the original analysis are reported.

The WGE1399517-3 LCS recoveries, associated with L2032501-05, -09, and -10, are above the acceplance
critetia for 1h,1h,2h 2h-perfluorodedecanasulfanic acid (10:20ts) {188%} and n-elhyl
pertlucroacianesulfonamido ethanol {netiose) 1172%); hawever, the associaled samples are non-detecl 10 the
AL for this larget analyte. The results of the original analysis are reported.

The WE1396517-2/-3IMEQH) LCS/LCSD RPD, associated with L2032501-05, -08. and -10, is above lhe
acceplance critetia for n-ethyl perfluorooctanesullonamido ethanol (nelfose} {40%;).

The WG1401095-2 LCS recovery, associaled with L2032501-02, -03, -07, and -08, is above lhe acceptance
critetia for 1h,1h,2h 2h-perfluorodedecanssulfonic acid [10:2/s) {201%) however, the associated samples are
non-gdetect 1o the BL for this targel analyte. The results of the original analysis are repored.

The WG1401095-3 LCSD recoveries, associated with L2032501-02, -03, -07, and -08, are above the
acceptance critaria for 1h 1h 2h, 2h-perluoredodacanesulfanic acid (10:2fs} {173%), n-methyl
perflucroactangsulionamido ethanal {nmefase) {183%) and n-ethyl perfluorocdtanesulfonamida ethanel
(netfase) (189%), however, the associated samples are non-detect to the RL far these target analytes. The
results of the original analysis are reported.

The WG1401085-2/-3 LCS/ALCSD RPD{s), associated with L2032501-02, -03, -07, and -08, are above the
acceptance criteria for n-methyl perluoraoctane sulfonamide {nmefasa) {42%) and n-ethyl perfluarpoctane
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Senal_Mo:0B312016:38

ORGANICS
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Senal_Mo:0B312016:38

SEMIVOLATILES
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Praject Name:  PFAS STUDY
Praject Number: Nat Specified

Were project specific raporting limits specified?

Sample Receipt and Conlainer Information

YES

Cooler informatian

Cooler Custody Seai
A Absent

B Absent
Conlainer Information

Conlainer I Container Type
L2032501-014 2 Plastie Plasticrt H20 Plazbe
L2035 11B 2 Plastiet Plastict H20 Plasbe
Lea3zsat-n2h Plaste &0z uaprostnied
L2g32501-024 Plaghc 30z uaprosenved
L2032501- 04k 2 Plastici Prasticrt H20 Plashie
L2032501-054 2 Plaghied Plashct H20 Plaste
L2032501 058 2 Plashiei! Plashet H20 Plashe
L2032501 DEA 2 Plaghed Plashiert 1420 Plazbe
L2032601 074 Plazhi 802 uapeostived
L2p32sa1 070 Plazbe #02 Lpwosted
L2032501 034 Plazbs #02 Laproutved
L2032501 D3A 2 Plasbic Plashic!t 1420 Plaslc
L2032501 104 2 Plastict Plashic!t H20 Plazlc
L2032541 108 2 Plastiei Plaslicn H20 Plasie
L2032501 114 2 Plastie Plagien H20 Plasie
L2032601 128 2 Plashied Plashed! H30 Plasic
L2032601 128 Z Plaslied Plashien!t H20 Plasle
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initiaf  Final Temp
Covier pH  pH

A MNA& an
A Ma an
A NA an
A M& an
A N& an
A Ma an
A ME an
B M2 an
B Ma an
B Ma an
B Ma an
B M2 an
B Ma an
B Ma an
] Ma an
B MA an
B MA an

ki
As
¥
ki
ki

-

I R

deg C Pres Seal

Absent
Absent
Absent
Absent
Ahgent
Absent
Ansent
Abgent
Absent
Abgent
Abgent
Absent
Abment
Abgent
Absant
Absent

Abwant

Frozen
Date/Time

“Walues in parentheses indicate holding time in days

Serial_MNo:DB312016:38
Lab Number: | 2032501
Report Date: 08/31/20

Analygis(”)
AZ-537T-ISOTOPE-26{1 4
AZ-53T-ISOTOPE-26{1 4]
AZ-537-IS0TOPE-3628f
AZ-53T-ISOTOPE-26(23)
A-LEAT 537 ISOTOPE a;
AZ-53T-ISOTOPE-36414)

AZ 53T ISOTOPE 36{14;

AZ L €4T 537 ISOTOPT 4;
A2 537 ISOTOPL 26{28;

A2 537 ISOTOPL 3628

A2 537 ISOTOPL 36{28)

AZ 537 ISOTOPL 3641 4

AZ 537 ISOTOPE 36014

AZ 537 ISOTOPE 364144

AZ 53T 1SOTOPE14)

A2 BIT ISOIOPE14)

AZ BIT IS0 IOPE4
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Serial_No:08312016:38
Project NHame:  PFAS 5TUDY Lab Mumber: L203z5m

Project Number: Repor Date: OB/31i20

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1

Page 56 of 63

475



Senal_Mo:0B312016:38

Preject Hame: FFAS STUDY Lab Humbser: L2032501
Project Number:  Nat Specified Report Date:  0g/31/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2032501
Project Number:  Nat Specified Report Date:  0g/31/20
1 Ther eelerencr Tur s iyl shauld be consadered musdiled sinee thes analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lcal Method: Both e documend Treum = 3o oilee methsd ciganates and e analvical nelerewse methed, (Example; EEA 826005 35
shvaen s | R2ET 1 Thae endes Jae e ceberenee mettwn] decuments wne prowwded a0 the Belerences secnen nd the Addendum

Cuffeteno:. Wilh espoct e Tonad Oidazable Procuesor (TR Assay analysis, the doifferene is defmcd as the Posl-Ticatmens valoe mins the
Pre-Trcaliwnt wuloe,

Fmal gl At peranns e Sample Beceigl & Contamer Tnformatien sectwa of the report. Fmal plDedlects pllof contaner detegnuned atier
acdjustment al the Jsboralnry. o applicable O o adjustment reguired. «alue redlects lutial gl

Freezen DraoeTinte: Witk bespeet i Walalile Onaanies snosoil, Frosen TraeTime reflecis the dareiine or whieh assneiaed Reagent Waee-
prescryed vials were il ly fenzen. Nese Hieoeen dacfime is bevnad I8 hoors Tam sample eollection, saloe sall heefleced inhold
[oiteal pld: A L perains 0 Sample Bevewt & Conlainer Lolnemation secuon of the repeel Dol pEL nedleces pl§of cnnaones determaoed wpin
receapl, Lt applivable

PAH Twal Wih [ENCERRE Ay Lol FAH .sn.Jl}.u_':\, 1he PAH Total cosnlt is el as e smicdiataen sof vesathis T all ne o subset ol e
Turllwn i caaimpratbils. Mapbilsdene, ©1-0d Maplihalenes. 2-%ethy lapdubal 2ne, -5 by hugphealene. Biphengl, Acenapdubs e,
Aveimyinhene, Flusoene. © 107 Flusienes, Plemoathsese, ©1-0d Fhoeoambicoes Ao saes, Antrecie. Fhoeamibene, Fyoews ©1-04
Flwneam henesPyeemes, Boensasnhoene, Cheyseme, C1-0d Chiysenze, Beneorbapusianchene, Beosod s i ambens, Beonsofe iy,
Buarvatpyrene, Peis booe, ndemnd 1.2 %-ed ipyrone, Dibenaabariac anch roceac, Bengalgheipreeelene, T o "Tacal sesole is regquessed, the
vestile of i indivilmal compsers wall also e seporled.

PUAS T edals Wilh respect W PEFAS wnilyses. che 'PEAS. Total 130 result s dedined e iy summation o resulis doe: PITIpA PRHS. F1Os,
B A and PLOE. (6 a Toeal’ resuls o neguested. the resulis ol i madvesdoal vompomaets. weal] wlso e neported.

The tirger wamipraund Chliedsane 18 A5 B 370800 el B G FETE o, For ER& s compound efas mea onsine ol
shloarsbive e, ncher chibanmaced Frediaca huas o nume e auhe cospoocots, cReforenes FISEPA Towcodagcal Ry o of
Chlocikane, In Suppml wl Summ;ny Tk ol Hhe Lo e Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyees, 3 Tocal eende oo debined a5 e sommacesn 9F cesalls bor odmdual enoees o e loes. oo Tod
result v reguested, the reaales ol os madvesdeal componens wall ol be reported. Ths ooappeichle v Total eesalis L nwethods 52640 8|

and MR

Data Qualifwe

A - Specia idemificd s " Aldel Comdensaies" we T prodiocis of the cxbactmdeone s aiatim groccdioes whes acetone is ioneduced in
U pratiea,

] - 1T analybe was detectod aheve the reporime himd i the assocnated method blunk, Flag only apploes 5 assocaoed deld saoples thae

have dulevtahle concentratume ob e wwilyle sl les< than cen mes THIx) e coneentrabion sound mfhe blaok, For RECP-releted
pomects, Blig only wpples basscided Jeld camples thid Bare debectable coneenioaesns 0 e analvte ab Less than en bmes g
Lhe wonczatralusm ool o the blank. Fiae DCO-reliled projs g only applie s oo associated beld samples thal bave detectable
coneentrins 0 eha walvee a8 Less thien ten ames 1Lk the cencentratoon doumd o the Blash AMD e anadyvie soas detecied sboes
une-halt the reportane lim dur abswae e repureng Lone for cnomon Lah contanuoants) i the ssaciaged methed blank. Ene ST
Aar-related pregects. Hae noly apphies e assecaated Leld samples thal laos detectable voncentratino sl U ie abus e Lhe
reporane [l Tur Ml-celabed progects reocludiog ol e only apples o assoviated Beld samples that beve delectahle
vaneenlcimiens nd the gnalvie, which wis detecied abosve (e eepocing Lnmt i the asseoaged method hlank or gkemee e nmes the
reprrime [ lur commen Lok contanunint (Phiblaes. Aceine. Methylene Chlsmde. 2-Butanone.

LS - Cueelubig: The taggel analyie ce-clufes wilh a kanen lab qandad G cormegade, inne bl stamdards, confer co-cxinecal
anulynis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvsss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

E - Cunecttralion ol anulyle rrereds the tange of the calibodion corve addor Tncar camge of the insaeomen.

¥ - [T citie ol guamb [ aer o respote o gualibaer wee respense Ll onesade of the laboratorys criena, Besults ane comsadened Lo be an
el MLl MLC UL COT LT AL

LY = The cooermaanisn meey b B Begh ol oe e e feenees e, cosclunizng woh mee-tsepen coakpeandds b Tl cesull sheadd
lie cvtimaleeed extursned.

H - I analvas of pllwas perdoemed bevond Lthe regulatore-reguoed balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tl Tiwwrt 3 adyes Eenn e Peaes cishunns has becepsaied die oo ol migdeaengs

T = Fatimatod v alue. This represctts an estvaied concentration 3o Tentatisely dentilied Compoods 1T

A -Repiriony Lol TRLE caveed s 1l SI0P Cas] Beportme Lannt B thi analvte,

ND Mol dctected o the tegrattag T GRI B the sl

N1 - Prosumpove cvidenve 9f compound. This sepresent woestinagdod concentirahon oo Tenlarely Wensdwd Compounds UTI s where
L e nlb e slon 35 Damcd 0 g Aades cpectral DBracy search.

¥ Tl RTT Tt the aesilis G the e cshonoe cocevsds the me ol specifual voerip

O - The guality wontiel sample exvesds the agsecaned aeceposne e ceiteeis. For DOO-relabed projeces, LOS andber Continones Calibration

Aepor Format:  Oata Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2032501
Project Number:  Nat Specified Report Date:  0g/31/20

Data Qualifiers

Samlard v oevdence s aee alse gualiled snadl s aed swmple resuls, Motes Tlas g osonot applcabbe e ngnnes spike ceoesenes
wlhwn the souple comeemratmon o greaten than 35 e sprke alded an fon batcl duplicate RPCE @ hen the snmplbe comeennatms ane bes
Unan 5+ thie RLL 08l ol 1

E = Aunlyieead resully are drom sample re-analvsis
RE = Al yiee] resuls e Treim swnaple TE-oxIme e
5 - Aumdyrical resadis aee Tiem mndifed soceng analy s

Aepor Format:  Data Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2na2601
Project Humber: Mot Specified Report Date: 0831720

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perorm the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphtting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Facility

EPA 6d4624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Lhphenylnydrezing; SEM- Dimethylnaphihalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW. Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 2.4 4-Trimethyl-2-pantene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-melhane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Nitrate-M, Mitrita-N, SHASOONOIF: MNittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, SM2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 312 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMATDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 824.1- Yolable Halocarkons & Aromatbes,

EPA 608.2: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endcsullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G0Nid-81-0d5: FEB-Cnl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. S8c. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Non-Porable Weter

EPA X0.7: A, 8h, As, Ba, O
EP& 200.4: Al, Sh, &A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lab Numbsr; L2033550

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte
Fhone: [410) 537-3514
Praject Mamea: FFAS STUDY
Project Humbser: Mot Specified
Repart Qtate: 0901720

The griginal projecd reporlidala package 15 held by Alpha Analybcal, This reperlidata package is paginated and should be reproduced only in ts
entirety  Alpha Analylical holds no respensibilily for results and'or dala inat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQQIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA (68 020ES), RI (LAODOXES), TX [T1047044180, VT (¥T D5,
WA L4BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit J205564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2033650-01
L2033550-02
L2033550-03

L2033550-04

Page 2 of 30

PFAS STUDY
Mot Specified

Client ID
TB-203

FB-9B
DP-g1L
DP-01

Matrix
WATER

WATER
TISSUE
TISSUE

Sample
Location

Mot Specified
Mot Specified
Mot Specified
Mot Specified

Serial_Mo:09012013.:53

Lak Number:
Repori Date:

Collection
Date/Time

OB 820 07:00
0BA8/20 10:40
081 8/20 10:40
081 8/20 10:40

12033550
09/01/20

Receive Date
QBME20
08/18/20
Q818:20
081820
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Project Name: PFAS STUDY Lab Humber: L20323550
Project Number:  Not Specified Repart Date: 04129

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were encauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesulis contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repor is organized by parameter
{i.e. YOO, SYOC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of thre target analyle list
for each individual sample, ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requestod, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Compound List, even if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to a required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R°

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 1o questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlcremanca crilaria
for CAR and RCP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In ihase instancas, tha
spacitic falure 15 not narrated Bol nated in tha assooiatad G5 Oullier Summary Report, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger 1aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afnerwse noted. Definitions of all data qualifiars and acronyms

uged in his report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to comlinue 1o hold the samples, Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen gt 800-624-92240 with any questions.

Page 3 of 30
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ORGANICS
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SEMIVOLATILES
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Praject Name:

PFAS STUDY

Praject Number: Nat Specified

Were project specific reporting limits specified?

Cooler informatian

Cooler Custody Seai
A Absent
Coniainer information

Confainer i Comtainer Type
L2033500-01A Plastic 200ml unprazered
L2033550-024 Flasfic 250ml unprasenved
L2033550-034 Flazfic 802 unpresened
L2033550-04A Flazfic #02 unpresened

Page 18 of 30

Sample Receipt and Conlainer Information

initial

YES
Caocler pH
A A
A A
A A
A A

“Walues in parentheses indicate holding time in days

Fing! Temp

PH  degC pres

3.8
38
34
2.8

= o =

Seal

Absent
Absent
Absent

Absent

Frazen
Date/Time

Serial_MNo:09012013:53
Lab Number: | 2033550
Report Date: 08/01/20

Analysis(*)
HOLD-537{14}
HOLD-537{14}
AR-EITISOTORE2E)

A2-E3T-IZOTOPE(2E)
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Serial_No:03012013:53
Project NHame:  PFAS 5TUDY Lab Mumber: 2033550

Project Number: Repor Date: 08/01i240

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parlugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2G-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-85-9
Perluarshexanscic Acid PFHzA IV-24-4
Perluarcpoentanoc Acd PFPeA FEOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferfluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2F0E-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FT3 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 6EFTS 2PE19-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCROALKAMNE SULFONAMIDES (FASASR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA MN506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROALKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 2180053-14-4
CHLORO-PERFLUCROALKYL SULFCONIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3QUDS TEINS1-92-3
B-Chieraheradecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNS 7FHE426-60-1

Page 20 of 30
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Preject Hame: FFAS STUDY Lab Humbser: L2033550
Project Number:  Nat Specified Report Date:  0g/01,/20
GLOSSARY

AcrOhymE

I = Peecciinn Limin Thas value repaeseists the Tevel T hich 1argen analyie concenoratiens wre reprwed - caimated valoes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

FDI. - Estmgited Detectom Linnt This value cepresents the level e swhich et analyle concentzalanns s repsre] i sstmaed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

[EIS1 - Fstimated dasimum Possible Concentracie The concenorannsns that resolls fron the sianad present of the relention ome of an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

EPA - Bwsaranmnen | Protctam Agency,

L5 - Loalwaranery Conlrel Samiprhe. & sample maria. Sce o Uhe aalvles of ineresn spibed wilh verdicd koo g of’
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

180D - Laborasry Contnel Sample Truphe: Befor o 105,

LIl - Labratatery Furtifaed Blark: A somple mueie, Mo feoe e s ytes of Derest, spobad with verified ke i st of
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

1.0 = Lneut ol Cretecion: s valwe sepiesents the level toowhich o targel analyie can eehably be detecsd oz a specibne analyie
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Ly - Limit ol Chuantitativon, The walte ol whach an iRsromen con ocedrarely measoee @namlyle ot o speeific comeeneeaen, The
[OG includes uny adjosomients T diloeom, concanl ralion. or modme connen. & here applicalrhe dDale nepoTt foroae,
only.1
Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l

w00, - Muthed Dretes s Daaen s This salue iepeesents e fevel 0w bich Gargel analyte soncegtats aze cepoeied s estinmated
wilues, whoen theve targen anaiyie cancenreowess g guiniciesd beloss the wepratoge ToadedRE D The M0 ielides wang
b s T alumissms . gangenizaiunars o mezstuns voeen sdee apphicabd:

L34 bedutrrs Spike Sample: A cumple prepared by ikddime o knivaas miees b tarped wnalybe #6000 speatied amount wf masex sample ber
whicham mdependent estimale of Lagen andlyle concemizelion v availible, For Molbud 33240 che spike roceveny 6 cidvalaned
waimyr Lhe Rt conventeat i, meludinge esomeed values

o5 R - Manis Spike Sample Doplicae. Tefen b8

Ma Panl pplicable.

N - Mol Citleulated  Treme s uelized el onne o oesee af the resuli- wuliced i the saleulann are nen-deiect at the paraomeners
reptIne ant

NOPATIEA - M-MNiosodipheny o e Daphenylambe.

M - Wl [zuahle.

MHE - Man-Blietic Teemis wilized S che asalysas ol Accibesg Lok il

El. Reporing Lomt: The vilwe o whivck an wsitument van aocuralely me A il a specte vomoentration. The B2
i budes gny adpastmaents on dilulivos, concenlreen:s or siune omlenl, where appliable.

EFIY - Relate Pricent Dafteoeiee . The testdis Traln mians ahfor abatcis spake duplic e sy desagibed taassess the
[rewcasao 1 itk il wesiles i givem e e sl e s re bt peteent daffereoce IRPTY . Vilues selich e Tess
s £ tenes the sepoioenge Tt Toe arse iadiodmd poameres ae esaduaoed by oiliznge te shaelune diffoenee bees cen the
witlws, altugh e BT il @l B prevoaded ao che: epan

SEM - dlundard Bederence Muteenal: A reterence sample of o knosen o cerhibied value thal ok the samee of somalar matns a5 the
wesnyialed Teld sanoples.

STLF - Semi-dynamic Tank Teaching Proccdue per ERYRLethod TVE

TFF Tome Equisalensy Factors: The waloes azeimned b cach dign and docan oo evaluabe ther lomicy relaliee o 200 T 8-TOT0.

TEG = Tewsny Byprwirlents The mavamvie o sample's ity dereaed by muliplving cweh diosm s Turan by is comespoanhing TEF
| ther susuning the resaling ol

T Teotabwvely Mdentiiod Compound: A compound i has been identudiod o ke presenl and ool par of the terest compound
Lunl 4TCLy Far the meshod wodfor peogram. Al T, ane goabiigvely adenbiled and veponod o osfimsdded canoeairaions.

Faoinates

Aepor Format:  Data Usatidine Asport
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Prejact Hame: PFAS STUDY Lab Humber: L2033550
Project Number:  Nat Specified Report Date:  0g/01,/20
1 Ther eelerence Tur as iyl shauld be consadered musdiled sinee U analyie 1 ahsent crom the et amadsoe sl e

el el
Tarms

Al lical Method: Both e documend Treum = 3o olee methsd nciganates and e analviwal nelerewse methed, (Example; EEA 82600 35
shnaen s |G Thae endes Jae e ceberenee mettwn] decumens wne prowwded aothe Belerences secnen nd the Addendum

Cuffeteno:. Wilh espoct e Tonad Oidazable Procursor (TR Assay analysis, the differene is defmcd as the Posl-Ticatmens valoe mins the
Pre-Tricaliwnt wuloe,

Fmal gl Avt peranns e Sample Beceigl & Contamer Tnformatien sectwa of the report. mal plDedlects pllof contaner detegnuned atier
acjustment al the Jsboralnry. o applicable O o adjustment reguired. alue redlects lutial Il

Freezen DraoeTine: Witk bespeet i Walalile Onaanies snosil, Frosen TraeTime reflecis the dareiine or which assneiaed Reagent Wace-
prescryed vials were il ly fenzen. Nese B ieoeen dacfome is bevnad I8 hoors Tom sample eollection, saloe sl heefleceed inhold
[oiteal pld: A L perains 0 Sample Bevet & Conlainer Lolnemation secuon of (e repeel Dol pEl nedleces pl§of cnnaones determioed wpin
receapl, b applivable

PAH Twal Wih [EXCERRE Ay Lol FAH .sn.Jl}.u_':\, the PAH Total cosult is el as e s midiatoen sof veaathis T all ne . subset ol e
Turllwn i caaimpratbils. Mapbilsdene, ©1-0d Maplihalenes. 2-%ehy lapdubal 2 e, -3 by hugphtalene. Biphengl, Acenapdubs e,
Avemyinhene, Flusoene. © 107 Flusienes, Plemothsese, ©1-0d Fhoeoambieoes Ao saes, Antrecie. Fhoeamibene, Fyoews ©1-04
Flwneam henesPyeemes, Boensashoeene, Cheyseme, C1-0d Chiysenze, Beneor apusianchene, Beosodj s i ambens, Beoasofe iy,
Buarvatpyrene, Peis booe, Indemnd 1.2 %-ed ipyrone, Dibenaabriac anch roccae, Bengnlgheipreeelene, T o "Tacal sesol is regquessed, the
vestile of i1 indiv ilmal compsetrs wall als e sepoled.

PUAS T edals Wilh respect W PEFAS wnilyses. che 'PEAS. Total 130 result s dedined ety summation o resulis doe: PITIpA PRHS. F1OE.
PR A and PLOE. (6 a Toeal’ resuls o neguested. the resulis ol i madvesdoal vompomaeets. weal] also e neported.

The tirger wamipraund Chliedsne 18 A5 B 370800 el B G FETE o, For ER& s compound elas mea onsioe ol
shloarsbive e, ncher chibanmaccd Frediaca hus o oo e auher cospoocots, cReforenes FISEPA Towcoedagcal Ry o of
Chlocikane, In Suppml wl Summ;ny TnaEsan ot il Hhe Lo e Risk It Sysicns {TRIS ) Deectibes 19370

THalz Wilh respecl o Oeeae analyvees, o Tocal reende oo debined a5 e sommacen 9F cesolls bor odmdual enoees o o loes. oo ol
result v reguested, the reaules ol os madvesdeal componens wall ol be reporied. Ths ooappecichle v Total eesalis L nwethods 52640 8|

amnd M

Data Quaiifwe

A - Specia idemificd s " Aldel Cotdensaies” we Tasprodocis of the cxbacimdeone s aiati groeccdioes whes acetone is ioneduced in
Ui il

] - 1T analybe was detectod aheve the reportime b i the assocnaied method blunk, Flag only apploes tassocaoed dield saoples tha

have delevtahle concentratume ob e wmwilyle sl les< than cen mes TR e coneentrabion sound e blaok, For RECP-releted
pomects Blig only wpplees b associded Jeld camples thid Bire debectable coneenioassns 0 e analvte ab Less than en bmes g
Lhe wonczatralusm ound o the blank. Fiae DCD-reliled projs g only applie s oo assecated beld samples thal bave detectable
coneentrins 0 eha wmalvee a8 Less thicn ten ames 1Lk the cencentraon doumd o the blash AMD the anadyvie soas detecied b
une-hal the reportane lim dur abswae Ue repureng Lo for cnomon Lah contanuoants) i the assaciaeed methed blank. Ene ST
Aar-related pregects, Hae noly apphes e assecaated Deld samples thal s detectable vonceniratino sl U ie ahus e Lhe
reporane [l Tur Ml-celated progects reocludiog ol e only apples g assovtated Beld samples that beve delectahle
vaneenlcimiens 0 the gnalvie, which wis detecied abose (e eepocing Lnmt n the asseonated method hlank or akemee e nmes the
reprrime [ lur commen Lok contanunint (Phiblaes. Aceine. Methelene Chlsmde. 2-Bulannne.

LS - Cueelubig: The aggel analyie ce-clufes wilh a kanen lab qandad (e corregade, innepal stamdards, cionfer co-exineal
unulynis.

i - Cuneenitation ol analyle wis quantbied Trem duduted analvsss Flag enly applies b eld samples that have detectahle concentrations
ud 1l analvie

E - Cunecntralion ol anulyle rrereds the tange of the calibodion corve anddor Tncar came of the insaomen.

¥ - [T citier ool guamb laer vom respote o gualilaer wee respense Ll ontsade of the laberatorys criena, Besults ane comsadened Lo be an
el ML ML TUTL COT LT AL

LY = The cooermaanisn meey b Busesd Begh die oe e e feenees e, cosclunismng wh mee-tsepen coakpeandds b Tl cesull sheadd
lie cvtimaleeed exturened.

H - T analvas ol pllwas perdoemed bevond Lthe regulatore-reguored balding tme o 13 noaukes drom the fmee o] sample celleckon.

1 Tl Tiwwert 3o Eenn thie Paes cishunns has becepsanied dise oo ol migdeaengs

T = Fatimatod v alue. This reproscts an estvaied concentration 3o Tentatisely dentilied Compouds 1T

A -Repiriony Lol TRLE caveed s 1l SI0P Coasd Beportme Lannt B this analvte,

ND Mol dctected o the tegrattmg T GRI R the s,

Nl - Prosumpove cvidenve of compound. This vepresent woesinagdod concentirahon oo Tenlarely Wensdwd Compounds 1T s where
L e nlb e slon 35 Dawcd 0 Aades cpectral Dbracy search.

¥ Tl RTT Ttz the aesils G the e cshonoe cocevsds the me ol specifual coeria

O - Thae guality wontiel sample exvesds the agsecaned aeceposne e ceiteeis. For DOO-relabed prajeces, LOS andber Continones Calibration

Aepor Format:  Oata Usatidine Asport
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Project Hame: PFAS STUDY Lab Humber: L2033550
Project Humber: Mot Specified Report Date: 09:01/20

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Water by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perorm the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphtting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Faciliby

EPA 624624.1: mip-xylene, o-xylene, Naphlhalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzana, SCM: lodaomathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BZdT0D: NPW: Dimethyinaphthalene, 1 4-Lhiphenylnydrezing, SEM- Dimethylnaphinalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW: Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD:; TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 24 4-Trimethyl-2-pentene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-methane organics

EPA 3G Fixcd gascs

Biolagical Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA 353.2: Mitrate-M, Mitrita-N, SHMASOONOIF: Nitrata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, 5M2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 112 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMASOF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 353.2 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 524.1- Yolable Halocarkons & Aromahes,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endceullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G00id-81-045: FCB-Chl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

orinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. Sc. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Norn-Porable Weter

EPA X0.7: A, 8h, As, Ba, &
EP& 200.4: Al, Sh, A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, Mn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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ANALYTICAL REPORT

Lakr Nurmbser: L2023415

Cligrn: Maryland Depariment of the Enviroriment
1800 Washinglan Boulevard
Ballimete, MD 21230

ATTH; Amy Laliberte

Fhone: [410) 537-3514
Praject Mamea: FFAS PILOT STUDY
Project Mumbser: 322652

Repart Qtate: 061820

The griginal projecd reporlidala package 15 held by Alpha Analyhcal, This reperlidata package is paginated and should be reproduced only in s
entirety  Alpha Analylical holds no respensibilily for results and‘or dala tnat are nal consistent wiln 1he oniginal,

Cemifiations & Approvals: MA (W MAD20), WH NELAP (2062), GT (PH 0141, DaD (L2474), FL (EBTA14}. IL (200081), LA {85084}
ME [MAAQTIA]. MD 1350), M (MAT1EL NY (11627), NC (685), OH (GL10E), PA 168 020ES), RI(LADDOXES, TX [T1047044180, VT (¥T D5,
WA 14BG4]. WA (08541, US Army Coms af Engineers, USDA (Parmil #P330 17 0015600, USEWS [Parmit #206564).

320 Forbes Boulevard, Mansfield, MA 02048-1808
508-822-9300 {Fax} 508-822-3288 B0O0-624-9220 - www alphalab.com

Page 1 of 29
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Preject Hame:
Preject Humber:

Alpha
Sample ID

L2023416-01
L2023415-02
L2023415-03

L2023415-04

Page 2 of 29

PFAS PILOT STUDY
322652

Client ID
Td

T-5
Ta
FISHING BAY

Matrix
WATER

WATER
WATER
WATER

Sample
Location

ST. MARY'S RIVER
ST. MARY'S RIVER
ST. MARY'S RIVER
ST. MARY'S RIVER

Serial_Mo:06192015:40

Lak Number:
Repori Date:

Collection
Date/Time

06/04/20 09:02
06/04/20 09:10
060420 09:00
080420 1010

L2023415
061920

Receive Date
QR/G5/20
08/05/20
QB/G520
06/G5:20
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Project Name: PFAS PILOT 5TUDY Lab Humber: L2023415
Praject Number: 322652 Repart Date: 0619720

Case Marrative

The samples wene received in accordance with the Chain ol Custady and ne significant dewations were eneauniercd during the preparation
o analysis unless othemwise noted. Sample Receipt. Container Inlormaticn. and the Chain of Custody are located at the back of the reper.

Aesulis contained within this repon relate only to the samples submitied under this Alpha Lab Number and meei MELAF requirements far all
MELAP aceredited paramelers unless othemwise noled in 1he following narrafive The data presented in this repor is organized by parameter
{i.e. YOO, SYOC. elc ). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of thre target analyle list
for each individual sample, 1ollcwed by the Laboratory Baich Quality Conirol at the end of each parameter Temtatively [dentificd
Compaunds (TICs). if requestod, are reparted for compounds identfied to be present and are not part of 1he melhod:program Target
Caompound List, #ven if only & subset of the TCL are being reported If 2 sample was re-analyzed or re-extracted oue to & required quality
contral corrective aclion and f odth sels of dala are reported, the Laboratory 10 of the re-analysis or re-exrachcn is designated with an "R®

or "RE", respeciively

When multiple Bateh Qually Contrel slements are reparied (2.9, mors than pre LGS (he sssacialed samples 1ar gach plement are noted in
the grey shaded header line of each data lable. Any Laboratary Balch, Sample Spesilic % regovery ar BPD value that s oulside the hsted
Aceeplance Critaria i bolded i the rapant. In referance 19 questigns H (CAM) ar 4 [RCP) when "NO™ 15 chacked, the parlgremanca crilaria
for CAR and RGP mathods allow for sorme qually contral lailures o eecur and shil be within methed comphance. In hase instancas, tha
spacitic falure s not narrated Bol nated in tha assooiatad G5 Oullier Summary Aeport, lacated diractly atter tha Cases Narraliva, OO
infarmation 15 alsn incarporatad in e Dala Lsabibly Assessrnant tatls (Format 110 of sur Dala Merger aol, where il g e ravigwed in

canjunelion wth the sample result, associated regulatary citeria and any asscciated data usability implications.

Znil'sediments, solids and fissues are reported on a dry weighl basis unless afherwse noted. Definitions of all data qualifiars and acronyms

uged in his report are pravided in the Gloesary located a1 the back of 1he ropait.

HOLD POLICY - For samples submitted on held. Alpha's policy is to hold samples ¢with the exception of Air canisters) free of charge for 21
calendar oays from the date the project is completed. After 21 calendar days, we will dispose of &/l samples submited incluging these p
on hold unless you have contacied your Alpha Project Manager and made arangemenis for Alpha to conlinue 1o hold the samples. Air

canisters will be disposed after 3 business days from the date the project is compleied

Flease cemact Project Managemen! gt 800-624-92240 with any questions.

Page 3 of 29
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ORGANICS
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SEMIVOLATILES

Page & of 29
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Serial_MNo:06192015.40
Praoject Name:  PFAS PILOT STUDY Lab Number: | 2023415
Praject Number: 322652 Report Date: 0B/19/20

Sample Receipt and Conlainer Information

Were project specific reporting limits specified? YES

Cooler informatian

Cooler Custody Seai

A Absent

B Absent

4] Absent

a] Absgent

Conlainer information initial  Final Temp Frazen

Conlainer ID  Container Type Covier pH pH  deg C Pras Seal Date/Time Analysis(*)

L2025415-014 2 Plastict Plastictt H20 Plaste A MNA& az ¥ Absent AZ-537-1SOTOPEN 41

Leozas 5024 2 Plashicit Plastictt H20 Plashe B MNA& a6 ¥ Abscnk AZ-537IS0TOPEN 4

L2024 5-034 2 Plastict Flastict H2O Plashc [+ M2 a1 Y Absent AZ-53T-ISOTOREN 41

L2023415 D44 2 Plastictt Flashict H2O Flashic v} Ma ] ¥ Absent AZ 537 1IBITORE(I4)
Page 18 of 29 “¥alues in parentheses indicate holding time in days

520



Serial_No:06192015:40
Project NHame:  PFAS PILOT STUDY Lab Mumber: L2023415

Project Number: 322652 Reporl Date: 081920

PFAS PARAMETER SUMMARY

Parameder Acronym CAS Mummber

PERFLUCROALKYL CARBOXYLIC ACIDS (FFCAS)

Parflugrooctadecanaic Acid PFODA 16517-11-6
Parluarchexadecanaic Acid PFHzDA F7905-158-5
Parluaretotradecanoic Acid PFTA ArE-06-7
Parluarctndocancic Acid PFTIDA TRE2g-04-8
Perluarcdodecancic Acid PFDoA 307-55-1
Perluorcundecanoic Acid PFUnA 2058-34-8
Perluaredecanscic Acid PFDA 35762
Perluaronananae Aod PFHA 375-95-1
Perluarcocctansic Acid PFOA& 35-67-1
Perluorcheptanac Acd PFHiw I75-35-9
Perluarshexanscic Acid PFHzA I0V-24-4
Perluarcpoentanoc Acd PFPeA 2EOE-50-3
Perluorcbutanac Acid FFE& I75-22-4
PERFLUCROALKYL SULFONIC ACIDS (FFSAs)

Ferluorcdmlecanceulanic Acid FFDalbs TOTE0-39-5
Perluorodecancsulfonic Acid FFDS 335-F7-3
Perluoronanancsulienic Acid FFNE fl259-12-1
Parluorocctancsulfonic Acid FFOS 17653-23-1
Perfluorcheptanesulicnic Acid FFHpS I75-52-4
Ferluorchexanesulfonic Acid FFHxZ A55-45-4
Ferluorcpentanesulfonic Acid FFPes 2FOE-91-4
Perluorcbutanesulfonic Acid FFBS I75-7L-5
FLUOROTELCMERS

{H. IH.2H.2H-Perfluorcododecan esulionic Acid 10:2FTS 120228-60-0
{H.1H.2H.2H-Perfluorcdecanesulfonic Acid 82FT3 I9108-34-4
1H.1H.2H.2H-Pefluorsoctanesulfonic Adid 62FT3 2P619-97-2
1H.1H.2H.2H-Pefluoreh exanesulfonic Acid 4:2FTS Toi124-72-4
PEAFLUCQROALKANE SULFONAMIDES (FASAR)

Ferfluorccctanesulfonamide FOSA 754-31-5
M-Ethyl Perluorcoctane Sulfonamide MEIFGEA 4151-50-2
M-Methyl Perflucrooctane Sulfonamide MMeFOEA N506-12-8
PEAFLUOROALKANE SULFONYL SUBSTANCES

N-Ethyl Perfluorcoctanesulfonamida Ethanal MEIFOSE 1691-33-2
M-Methyl Perflucrooctanesulfonamide Ethanal MhdeFO5E 24445-00-7
M-Ethyl Perflucrcoctanesulfonamidoacetic Acid MEIFGEAA 2991-50-6
M-Methyl Perflucrooctanesulfonamidoacetic Acid MM eFO5AA 2355-31-9
PER- ard POLYFLUOROBLKYL ETHER CARBOXYLIC ACIDS

2.3,3,3-Tetraflucro-2-1,1,2.2.3,3, 3-Heptaflucropropouy]-Propancic Acid HFPC-Dif 13252-13-6
4 8-CHoxa-3h-Perflusrononansic Acid ADOMNA 180053-14-4
CHLORO-PERFLUCROALKYL SULFCNIC ACIDS

11-Chlorogicesalluore-3-Oxaundecane-1-Sulfenic Acid 11C-PF3IQUDS TEANS1-92-3
B-Chlerahexadecaflucro-3-Crxancne-1-Sulfonic Acid GCI-PFICNSG 7FHE426-60-1

Page 20 of 29
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Preject Hame: PFAS PILOT STUDY Lab Humber: L2023415
Project Number: 322652 Report Date: 0511920

AcrOhymE

1.

FII.

EhPC
EPA
1LC5

1050
LIl

105

DI,

RiR

KIED
MA
M

MNOFATIEA
Ll

MHE

RIl.

EFIY

SEM

S1LF

TEQ

T

Faotnotes

GLOSSARY

Prerccrian Limin Thas valuc epreseins the Tevel oo hich argen anady e conceniiatiens wne nepneed a- csimated vloes, when
hiuese: Ll @€ alal Yoo colsEoflRating - are quanifcd helawe the Tunin o gastitama OG0 The D incluces any adjusiments
Ero ilwiinna, coreeneamioms oF aoisine conlenl, swhene applcable, Dol repr femmacs ualy.

Fiatmeited Detecion Lanul This value cepresents the lesel ueschch larget analyle concenmziinns s reporte] as estmmed
values. when those acgel analyie conventritess e gusnided below the neportog hoen cBL The ET3L il any
adjusbacieals. Trom dalufions. canoenlrain s or mseslors cortent, @ Jene applicable: The use of BOLs o el 010 analwsas
ul Pl Ts wanp Sebhd-Plise Bliconesicicion c3EME)

Stintatcd Aagirum Possible Concenoeatien: The concenoranen that resolls tron the sganal present oo Lhe retention oo o an
anlyle when the ions mect ool the dentilicaton cotena scept the oo alwsdanee Talio cntens, An BRIPO i g fuorsd-cas
eslirnule of the cumecniralion.

Fusuraucen il Probectang Agency.

Lalwarary Coalrel Sampehe, A sample maoric. e rnm Lhe aalyles of inenesn spikcd wilh verdicd kesn g ol
alalyles o o fbatceial cobloating kowsw nand veraficd st o atdyles.

[aboraiury Contnel Samphe Thup buie: Befor e 14075,

Labratareay Fortifaed Blank: A sample sueeiz, Gee feam the s yles af Disenea, spabal wilhoverified ki athannns ol
amalyles o wptoctia ] comlaaning ki noand senfied amount ol analyles.

Lot ol Dretecuon: Thus walwe pepresents the lesel e which o targel analee can eslably be detecied ler g specfne analyie noa
specile matng by speciDe method, The LOT mcludes any sdustments Toom dilalsns, concenlmio e sr mssluce coofend,
w e applicable TD0D repert formuats vy |

Limit ol Chuantitativn, The walte ol whcl an iRaroment con ocedrorely measoee @namlyle ot o speeific comeeneeaon, The
[OG includes any adjosomients Tram dilusons, Concan ralion o moddmne congenc. & here applicale J 20T repoTl froaes
only.1

Lomut oo Choantibationn The valoe a1 whicl i imslConene ol oace prately medsuve S0 amlvie al o spectiic oo enreasnen, The
LAY mefudes oy weljosomicnts T diloeoie. comeer rating s or modswie congens. ahere spplicalthe Dl report Dirmiat,
unly.l
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Project Name: PFAS PILOT STUDY Lab Mumber:  L2023415
Project Mumber: 322559 Report Date: 06M19/20

REFERENCES

134 Getermination of Selected Perfluorinated Alkyl Acids in Drinking Yater by Solid Phase
Extraction and Liquid Chromatography/Tandem Mass Spectrometry {LC/MS/MS) using
Isotope Dilution. Alpha SOP 23528.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perorm the waork at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental. conseguential or special damages, including but net limited to, damages in any way
connecied with the use of, nterpretation of, mformation or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocal regarding sample volume, preservation, coaling,
containers, sampling procedures, halding time and sphtting of samples i the field.
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Alpha Analytical, Ine, ID Mo 17873
Facility: Company-wide Revision 17
Department: Quality Assurance Published Date: 4/28/2020 9:42:21 AM
Title: CartificatelApproval Program Summary Fage 10of 1

Certification Information

The follawing analytes are not intluded in our Primary NELAP Seope of Acereditation:

Westborowgh Facility

EPA 6d4624.1: mip-xylene, o-xylene, Naphihalene

EPA B260C: NPW: 1.2 4 5-Tatramathylbenzens: 4-Elhylcluene, Azobonzane, SCM: lodaormathans imathy indida), 1,2 4 5-Tetramethylbanzana, 4-
Elhylaluene.

EPA BdT0D: NPW: Dimethyinaphthalene, 1 4-Lhphenylnydrezing; SEM- Dimethylnaphihalens, 1, 4-Diphenylhydrazine,

BMH 500 WEW. Amenable Cyanide; SCM: Total Phosphems, TEN, MO2, NO3.

Mansfield Fagility

SM 23HD: TSS

EPA BOB2A: NPW: PCE: 1.5 31, 87101, 1100 141, 151, 153, 130, 183, 187,

EPA TO-15: Halathans. 2.4 4-Trimethyl-2-pantene, 2.4, 4-Trimathyl-1-pentana, Thiophens, 2-Methylihephena,

FMethylipophene, 2-Ethyllhiophene, 1.2.2-Trimethylbenzens, Indan Indene, 1,2 .4 5-Tetramethylbenzene, Benzothiophens, 1-Methyinaphihalene,
EPA TO-12 Non-melhane organics

EPA 3G Fixcd gascs

Biological Tissue Matric: EPA 30508

The follawing analytes are included in our Massachusetis DEF Scope of Accrediation
Westborough Facility:

Drinking Water

EPA 300.0. Chlore, Nitrata-N, Fluaride. Sulfats, EPA& 353.2: Nitrate-M, Mitrita-N, SHASOONOIF: MNittata-N, Nilrits-N; SM4500F-C, SMASMEEN-CE,
EP#& 180.1, SM2130B, SM4500C1-D, SM2320B, SM2540C, 5M4500H-B, SMIS00NG2-B

EPA 312 Perchlorate; EPA 524.2: THMs and VO(Cs; ERA S04.1: EDE, DBCP.

Microblology. SM32158; SMI223-P7A, SMA2238-Colllert-OT, SM32220.

Mar-Foiable Water

SNHME00H,B, EPA 120.1, SM2510B, SM2H0C, SM23208, SMA5S00CL-E, SMATDF-BC, SMASMNHI-BH: Ammonia-N and Kjeldahl-M, EPA 350.1:
Ammana-N. LAGHAT 18-107-06-1-8. Ammonia-N, EPA 3511, SM450ONOXF, EPA 3532 Mirate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410 4, SM521068, SM5310C, SMASODCL-D, EPA 1664, EPA 4201, SMas00-CN-CE, $M25400, EPA 30} Chigride, Sulfate, Nitrate.
EPA& 824.1- Yolable Halocarkons & Aromatbes,

EPA 608.2: Chlordane, Toxaphene, Aldrin, alpha-BHC. beta-BHC, gamma-BHG, delta-BHC, Dieldrin, DO, DCE. DOT, Endcsullan |, Endosulfan |1,
Endoeullan sulfata, Endrln, Endrin Aldahyde, Haptachlar. Hepiachlor Epaxides. PCBs

EP& 8251 SV {Acid/BeseiMeuiral Extraclables), EPA G0Nid-81-0d5: FEB-Cnl

Micrabiolegy: SM9223B-Colilert-QT; Enterclert-QT, SMI221E, EPA 1600, EPA 1603,

Mansfiald Faciliby:

Drinking Waker
EPA 200.7: Al Ba, Cd, Cr. Cu, Fe. M, Ni, Ma, Aq. Ca, Zn. EPA 200.8: Al, 5k, As. Ba Be. Cd, Cr, Cu, Pb, Mn. Ni. S8c. Ag. TL, Zn. EPA 245.1 Hy.
EPA 522

Non-Porable Weter

EPA X0.7: A, 8h, As, Ba, O
EP& 200.4: Al, Sh, &A=, Be,
EPA 2451 Hg,

SMIMIB

d, Ca, Cr, Ca, Cu. Fa, Po, Mo, Mn, Mo, Ni, K, Sa, Ag, Ma, Sr, TL, Ti. ¥. 2n.
o Cr, Cu, Fe, P, tn. M K. Se. Ag. Na, TL, 2.

For a complele listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document |D: 08-113
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APPENDIX 3: CHAIN OF CUSTODIES (COC’S)
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APPENDIX 4: TARGET ANALYTE LIST, ANALYTICAL
METHODOLOGY, AND SUPPORTING DOCUMENTATION
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APPERDIX |: Target Analyte List, Analytical Mcthodology, and Supperting Documentation

Per- and Poly[luoroalkyl Substances (PFAS) Substance Surface YWater and Oyster Analysis
Target Analyte List (TAL) and Mcthodology

The TAL of PFAS compounds utilized n this study will comprise 2 suites of PFAS compounds.
The 2 TAL suites consist of 14 PFAS and 36 PFAS analytes (See the 4 attached tables
identilying the PEAS TALs and approximate method detecition limits for watcr and oysiers). The
36 PFAS suite containg all the 14 PFAS compounds in the abbreviated list as well as 22
additicnal PFAS compounds. Exact locations identifving which samples will be analyzed
ulilizig each TAL swite are detailed i Table | of the Si Mary's River Pilot Per- and
Poly(luorcalkyl Substances (PEAS) Study, Additionally, a brief narrative of the sample
prepatation and analytical methodolopy is preseoted 1o the supporing attachment,
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Alpha SPE-LC/MS/Mb 1sotope Dilution Method

EPA Methods 537.1 and 533 are limited to clean water applications pdmarily. For all other cascs, wherne
non-polable water, soils or tissues need to be analyzed, another analytical method will need to be utilized.
This is also the case when there are additional, speeific PFAS compounds that necd te be included that arc
ot en either method’s target compound list. EPA did release SW-846 Method 8327 in 2019, While s
method was intended for non-potable water, it dees not address solid matrices. Anecdotally, this method was
not well eecived in the environmiental labomtory cotmmunity. It specifies dircet aqueous injection rather than
solid phase extraction (5PE), and the analyte quantification procedure is based on an external rather internal
calibration approach that does not incorparate isotopic dilution. The DoD considers Method 8327 a
“sereeming method"” (Alyssa (5 Wingard, Semior Chemist, NAVSEA (M X6 Laboratory Quality and
Accreditation Office {LOQAOY; July 2019, cinail conespondence, DENIX )L

Given the lack of standardized, published analytical methods for non-drinking water samplc media, and the
Fact that EPA 500 series methods are not allowed 10 be modified in this way, Alpha Analyiical has developed
its own procedure, This Alpha method is alse a liquid chromatography tandeni mass spectrometry method
{LC/MS/MS) with solid phasce cxtraction and it is most similar to Mcthod 533 in that it utilizes the weak
anion exchange (WAX) 5TE cartridge and the method calibration employs the isotope dilution technique.
This method incorporates the maximum number of commerncially available extracted internal standards,
consisting of (18} FC —enriched and (2} “H-enriched compounds. As more of (hese relerence standards
become available, they will be incorporated into our incthod as well. We can analyze for up to 36 PFAS
componnds, or any subsct, using this approach. We analyze a wide range of sample matrices in addition to
aqueous samples including soils/sediments, biosolids, and tissues. (iven our laboratory s extensive
background supporing ccological risk asscssments in general, we have considerable expericnce working
wilh fish, shellfish, soils and sediments.

It practice, aqueous reporting Limits are 2 ng/L and we have demoenstrated reporting limits in the range of 1
ng/G for oyster samples from a past project. Some of the more difficult target analytes have poorer
performance and higher reporting limits. Please see the attached compound lists and the assoeciated standard
RL/MDL information that is included with our quotation.

Summary of Method

A 250-mL water sample is forified with extracted internal standards (1318} and passed through a solid phase
extraction (WAX]) cartridge containing a mixed mode, Weak Amon Exchange, reversed phase, water-
wettable polymer to extract the method analytes and isotapically-labeled compounds. The compounds are
cluted from the solid phase in two fmetions. An injection is made into an LT cquipped with a CI8 column
that is mterfaged to an MS/MS. The analytes are separated and identified by companng the acquired mass
spectra and retention times to retorence spectra and retention times for calibration standards acquired under
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wentical LU MBIV conditions, | he concetitration ol cach analyle s determined by usiing 1he sotope
dilution technique. Fxtracted Intemal Standards (FIS) analyvtes are used to monitor the extraction efficiency
of the method analytes.

Initial Calibration Verilication {1C¥)

Ay part of the [DC and afller each ICAL, analyze a QCS sample from a source dilferent from the source of
the CAL standards. If a second vendor is not available, then a different lot of the standard should be used.
The QCS should be prepared and analyeed just like a CCV. Aceeplance eriteria for the QCS are identical to
the CCVs; the caleulated amount for cach analyte must be 1 30% of the expected value, If measured anahyte
concentrations are not of acceptable accuracy, check the entire analytical procedurc to locate and correct the
problem

Continuing Calibration YVerification (CCV)

CCVY Standards are analyzed at the bepinning of cach analysis batch, atter every 10 Ficld Samples, and at the
end ol the analysis bateh. See Section 1007 for concentration requirements and acceplance critena.

Initial Calibrarion - Demoenstration and docurmentation of acceptable initial calibration is required betore
any samples are analyzed. After the inital calibraton is successful, a CCV 1 required at the begimning and
end of cach period in which analvses are performed, and atler every tenth Field Sample.

Establish LC operating parameters that optinlize resolution and peak shape. Modifying the standard or
cxtract composition to mere aqueous content to prevent poor shape is not permitied.

Inject a mid-level CAL standard under LC/MS conditions to obtain the retention times of each method
analyte.

Inject a mid-level CAL standard under optimized LC/MS/MS conditions to ensure that cach method analyte
15 observed in its MS/MS window and that there are al leasi 10 scans across the peak for optimum precision.

CAL standards arc prepared according to SOP. The lowest concentration CAL standard must be at or below
the RL {2 ng/L.), which may depend on systemn sensitivity,

The LCAMSEMS system is calibrated using the IS wehnigue, Use the LE/MS/MS data system sofiware 1o
generate a lingar regression ot quadratic calibration curve for each of the analytes. This curve must always be
forced thoough zero and may be concentration weighted, if necessary. Forcing zero allows tor a botter
estimate of the background levels of method analytes. A minimum of 5 levels are requived for a linear
calibration model and a minimum of 6 levels are required for a quadratic calibration model.
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APPENDIX §: RISK CALCULATION SPREADSHEETS
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78 Day Recreator
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26 Day yr. Recreator

557



6214 mg/day Oyster
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4658 mg/day Oyster
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1244 mg/day Oyster
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932 mg/day Oyster
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6214 mg/day youth Oyster

563



APPENDIX 6: EXPOSURE EQUATIONS AND VARIABLES
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St Mary's PFAS Appendix 6 Exposure Equations and Variables
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