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Before | start...

Thank you!

Mark Maitret, Alicia Neiner and Katie Kohoutek for generating
data at American Water — Central Lab, and the personnel at the

treatment plants for collecting the samples.

Brahm Prakash and Jerry Byrne for generating data at Shimadzu.
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Establlshed in March 1875
Consolidated Subsidiaries: 74

(23 in Japan, 51 overseas)

Aircraft Equipment Industrial Machinery
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What are PFAS?

Polyfluoro-
aylﬂkyls

Family Tree of
Perfluoroalkyl and
Polyfluoroalkyl

Substances

https://www.atsdr.cdc.gov/pfas/PFAS-health-effects.html

Per- and polyfluoroalkyl
substances (PFAS) are man-made
chemicals that have been used in
industry and consumer products
worldwide since the 1950s.

Previously, different organizations
used the acronym PFCs (from
perfluorinated chemicals) to refer
to a subset of PFAS, including PFOA
and PFOS.

PFCs also refers to perfluorocarbons,
the most potent and long lasting
anthropogenic green-house gases.

Shimadzu General Info Instrumentation Results Questions




G sSHIMADZU

PFAS... only PFOA and PFOS?

Sub-classes of PFASs Examples of Number of peer-reviewed
« . Individual compounds* articles since 2002**
Family Tree of
PFBA (n=4) 928
PFOA and PFOS are the most PFAS’
PFHxA (n=6) 1081
PFHpA (n=7) 1186
. from Wang et al. PFOA (1-8) prons
studied (and known) PFAS e
= 1407
[ (2017) (Cannn COOH) FUNA {r : 1} 1029
PFDOA {n=12) 1016
PF 13) 426
Pf =4 587
PFBS {n=4) 654
PFHXS (=€ 1081
(C.F PFSA;o H) . ol
- PF 1 340
perfluoroalkyl acids T PFBPA (n=4) 3
(PFAAS) PFHxPA (n=6) 3
PFPAs PFOPA {n=8) 31
(CnFm“—POBHZJ PFDPA (n=10) 35
C4/C4 PFPIA (n,m=4) 4
C6/CE PFPIA (n,m=6) 12
PFPiAs CBICE PFPIA (n.m-8) 12
(CaFanss—POH=C o Fomss) C6/CE PFPiA (n=6,m=8) 8
ADONA (CF,~0~C,F,~0~CHFCF,~COOH) 4
GenX (C,F,~CF(CF,)=COOH) 26
PFECAs & PFESAs EEA (C,F;—0—C,F,—0—CF,—COOH) s
(CoFans—O0=CrFomss—R) F-538 (CI—CgF ,~O—C,F,~SO,H) 19
MeFBSA (n=4,8=N(CH,}H) 25
MeFOSA (CH )k 134
based ’
PFASs PASF-base zgz
.F R) substances: 116
s (Cann-n_Soz‘R) 4
> over 3000 SAMPAP {[CF, SO PO H Ws,
PFASs may PFAA 1005 of others
have been precursors 4:2 FTOH (n=4 R=0H) 106
on the global 6:2 FTOH (n=6,R=0H) 375
i fluorotelomer-based 8:2 FTOH (n=8R=OH) 412
market 10 H (n=10R=0H 165
substances: hgpdckindy dbiongisly ©
(CoFann—CH,—R) 6:2 diPAP [(C4F,,C;H,0),~PO,H] 2
8:2 diPAP ((Cq H,0),—POH| 25
100s of others
polytetrafiuoroethylene (PTFE)
polyvinylidene fluoride (PVDF)
fluo'OPOIymers fluorinated ethylene propylene (FEP)
others perfluoroalkoxyl polymer (PFA)
perfluoropolyethers (PFPEs)
* PFASs in RED are those that have been restricted under national/regional/global regulatory or voluntary frameworks,
with or without specific exemptions (for details, see OECD (2015), Risk reduction approaches for PFASs. http://oe.cd/1AN).
** The numbers of articles (related to all aspects of research) were retrieved from SciFinder® on Nov. 1,2016.
Figure 1. "Family tree” of PFASs, including examples of individual PFASs and the number of peer-reviewed articles on them since 2002 (most of the
studies focused on long-chain PFCAs, PFSAs and their major precursors.).
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Replacement compounds for PFAS

IO TR .. . o : Replacement for long-chain PFAS
ﬁ/\g/v\/\m /\/\ ”’l/ . (=C8) and their precursors.
Fp/é’\g/o\?/coo- i\/\/\’/ﬂ,\ _ Chemistries include shorter-chain
ST, N | . e homologues and other (non-)
m/za\o/zz\&/o\%/m- AN fluorinated chemicals.
42/ Hcr T Y In response to concerns about impact
f.ref.ght.ng Peo———— ’ of PFAS on the environment and
B R A S z/?\%/@\r human health and restrictions of

8o omow g m AM e production and use under the
= \/ :( \/ \/ \f/ \m [ Wi Stockholm Convention, the European

Union® and US Environmental

Replacement PFAS Protection Agency (EPA) @,

from Wang et al. (2013
g ( ) (1) REACH, @ PFOA Stewardship Program

Shimadzu General Info Instrumentation Results Questions
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The emergence of GenX

Outcomes from publication by Sun et
al. were reported in the news in Mid-
June 2017.

© " NEW TEFLON TOXIN FOUND IN NORTH
© CAROLINA DRINKING WATER

_ EIIVIR[]III]IEIITHL
oo s ss | Somnnglcmology| £TTERS

Legacy and Emerging Perfluoroalkyl Substances Are Important Drinking
Water Contaminants in the Cape Fear River Watershed of North Carolina

Letter

Mei Sun’t%, Elisa Arevalo®, Mark Strynar%, Andrew Lindstrom§, Michael Richardson?, Ben Kearns!, Adam
Pickettl, Chris Smith®, and Detlef R. U. Knappe?

Shimadzu General Info Instrumentation Results Questions
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What has been done for monitoring PFAS in water in US?

PFOS (ng/L)

40-70
. 71-200
I 201-1800

A

Below detection

o Data collection under Unregulated Chemical
SheCgbet Monitoring Rule 3 (UCMR3) completed in 2015
v i B with method EPA 537 (published in 2009).

’-) Localized hotspots for PFOA and PFOS,

according to UCMR3 guidelines.

PFOA (ng/L)

20-70
I 71-100
I 101-349

Below detection

Compound MRL, ng/L
+ 4§ PFBS 90
y . ' 4 | PFHpA 10
- A'f | PFHxS 30
Ry T PENA 20
Y e PFOS 40
o 1" PFOA 20

Unregulated Contaminant Monitoring Rule — EPA 537

Drinking water Health Advisory issued in 2016:
70 ng/L PFOA+PFOS.

Hu et al., Environ Sci Technol Lett. 2016 Oct 11; 3(10): 344-350.

Shimadzu

Questions

General Info Instrumentation Results
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What has happened since 20167

States With Numerical PFAS Limits 2 Individual States are establishing
angion erment specific limits in drinking water at ~10-
. ,‘.;%‘:;E:jg::" h f‘% L heakth advisory for 15 ng/L.
3
[ assachusers |
‘ =y | o AWWA — document updated on
| | 1 s, regular basis with new limits
e eney |
e 0 Laboratories are working on providing
R — . oo results based on standardized or in-
Do e ® s | e ontsor house developed methods, to answer
i TR —— L specific questions from stakeholders.

Map published in 2018; new limits were released by various States in 2019.

Shimadzu General Info Instrumentation Results Questions
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What is going on in Maryland?

| Cose Doumeri, BE Purple — Military Sites; Blue — Drinking water; Pink - Other
. Camp Red Cloud, ROK

6
7
8 Camp Stanley, ROK
9.
I

o~ L2 d
Hanover - e
Oxford s ®
S VSV (I, G —— S (AN 172 Y e < S L B il A ,I,’V\ﬁlm'mgton e
i L]
! Cumperland  ~_ Berkeley™ - Hagerstown L
i p ST A Westesy Bel Al :
e % iy W r 3
Maryland does not have oot | : MARYLAND J
| f # M Marti.sbug - L4 Middletown i
Qakland ¢ 1N Frederick ) Millv
Y = . : # Romney 70\ Baltimore \
specific policies for PFAS in s o, s s, |
Ny : § windeser . f 7 Gamartonn | Doy
rsons v .. & ® !
. ~ entreville
drinking water supplies ¢ cawete | e
/ )¢ 3
George WasHigton {2k $me\ge Park  Annapolis |
NationalForest— ~ FrontRoyal ol Dentort Milford
a L7& District Washingt.on {
i N/ Easton : Lewes
( Warrenton MeSates D.C. Chesgpeake !
{ en ¥ ! Georgetown
o Luray ™ Waldorf Beach ! .
] { Broadway aldo !
Army Installations/Locations  In November 2017, the Army completed its PFOS/PFOA water sampling at 2,905 Army % / LaPlata i
Assessed locations including 380 Army drinking water systems. both inside and outside the United 4 5 ; cul . 3 i :
s States. The drinking water samples were analyzed at commercial environmental 3 “~._/  Harrisonburg Apenes e————er
o laboratories using EPA Method 537 and indicated 13 Army locations with FFOS/PFOA { 3 \ Lishy Salisbury
levels above the LHA Fredericksburg 2 9 o
Orange Colonial Beach  Lexingtdh Park
13 Army locations undergoing
mitigation due to PFOS/PFOA Lol Staon S
omoke
levels above the EPA LHA Charlottesville {oulsa SRS
6% ® Drinking Water at Chicote:
21' 13'.1;1-8 Active/Reserve Teppahannock i
30 4. 1 7-10 1. Joint Base Lewis/McChord, WA . . . .
N 13, 2. Siems Amty Depat, CA https://www.ewg.org/interactive-maps/2019 pfas_contamination/map/
3. Fort Hunter Liggett, CA
4. Forl Leavenworth, KS
54 5 5.

Camp Walker, ROK
0. Camp Carroll, ROK
11. Picatinny Arsenal, NJ
® Drinking Water at
Army National Guard
12. El Campo, TX
13. Belmont Armory, MI

® Groundwater locations

undergoing investigation where
Where PFOS/PFOA was sampled above EPA LHA level in drinking waters, mitigation has been levels of PFOS/PFOA are above

conducted. If PFOS/ PFOA concentrations exceed the LHA, the Army will continue to perform the EPA LHA N 0 arl I Iy faCI I Itl eS I I Ste d al I I O n g th e | O Catl O n S Wlth I I l \S
appropriate mitigation through a variety of methods such as providing: Devens — Reserve Forces Training Area, MA
Seneca Army Depot, NY

concentrations in the drinking water supply above EPA's HA.

Pl

5.
Y 6. Letterkenney Army Depot, PA
7. Fort McCoy, WI
Hottled Water Water Filiraticn System Municipal Water Blended Water 8. Vint Hill Farms Station, VA
Supply Hookusp 9

. Los Alamitos — Joint Forces Training Base, CA

Current as of April 2018

hitps://denix.osd.mil/ Army-PFAS



https://www.ewg.org/interactive-maps/2019_pfas_contamination/map/

EBlsHIMADZU

What’s next?

0 On 2/14/2019 EPA announced “the PFAS Method Scope
. Draft Method 533 Both Methods Method 537.1
mOSt ComprehenSIVe CrOSS'agenCy plan 1H, 1H, 2H, 2H-perfluorodecane sulfonic acd 11-chloroeicosafluor- 3-ceaundecane-1- M-ethyl perfluoreocanesulfonamidoacetic
. . B:2 FT5) sulfonic acid {11C-PF3cLds) acid |MEEFOSAA)
to address an emerging chemical of i e e s roteiaore somoe s remei
” [a:2 FTS) sulfonic acid {9C-PFI0NS)? perflucrooctznesulfonamidoacetic acid
concern ever undertaken by EPA”, - e
. . . ;H;:::'r;er IH-perfluorooctane sulfonic acid m3ﬂ-perﬁmmm Perflucrotetradecanoic acid [PFTA)
InCl Ud I ng - Nonafluoro-3,6-dicxaheptanoic acd [NFDHA) Hexafluoropropylena oxide dimer acid Perflucrotridecanoic acd (PFTrDA)
|HFPO-DA)*
‘ - . r::sg? {2-ethoxyethane) sulfonic acd Perflucrodecanaic acid (PFDA)

EstabIIShlng a MaXImum Perfluoro-3-methooypropanaic acid [PFLIPA) Perfluorododecancic acid | PFDoW)

Contaminant Level and o) Pt s prued

Proposing a regulatory -

determination by the end of 2019 rertuoropereanic i prees) Perusrohoranesuonicacd 7

. . . Perflucrononanoic acid [PENA)
Monitoring of selected PFAS in e p————
n eXt U C M R. 1 11Cl-PF30UCS is also available as potassium ﬁftperﬁ e Bold= monitored under UCME 3
* oCHPFIONS is also awailable as potassium salt * GenX chemical
* ADCMA is also availzble as sodium salt and ammaonium salt

Presented at the UCMRS5 Stakeholders Meeting on 7/16/2019

Shimadzu General Info Instrumentation Results Questions
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Shimadzu’s Solutions for PFAS quantitation

>

— — LCMS-8060

b
=
D
w
& S/N Ratio
— LCMS-8060 1 pg Reserpine S/N 750,000:1
g‘) LCMS-8050 1 pg Reserpine S/N 250,000:1 LCMS-8050
= LCMS-8045 | 1pa Reserpine S/ 100,000:1 QTOF LCMS-9030
9 [ LCMS-8040 1 pg Reserpine S/N 10,000:1 i
&
PR 250,000
L
o
= LCMS-8045
(=]
©
=)
o
100,000
LCMS-8040 Features:
15,000 u/sec Scanning Speed
15 msec Polarity Switching Speed
10,000

Shimadzu General Info Results Questions
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Standardized Analytical Methods

Safeguard Our Water from PFAS:

Analytical Methods at a Glance

- N
/"ﬂ‘“ - "@“‘
' '
EPA 537 & ASTM ASTM EPA 8327 EPA 8328 EPA “Short
537.1 D7979-17 D7968-17 Chain"
Meets DOD QSM
Ground/ Ground/
Drinking Surface/ soil Surface/ Soﬁr;;eadiment
Water Waste Water Sediment Waste Water S
Effluent Sludge Effluent g
Sample Solid phase - Solvent ; ; :
: axtisction Direct ; Direct Solid phase Solid phase
Preparation : injection extraction + injection extraction injection extraction
(polymeric sorbent) direct injection
External External
Interr:ia; st:)_ndard calibration calibration External Isotopic External Isotopic
czz1 er:nlllo)n (2 MRMs + ion (2 MRMs + ion calibration dilution calibration dilution
ratio) ratio)
25 25
EPA 537 - 14 24 24 5
X 21 21 (EPA 8327 + (Mostly outside
EPA 537.1-18 (EPA 537 + 10) GenX) (EPA 537 + 10) EPA 537.1)
Shimadzu's Triple Quad Triple Quad Triple Quad Triple Quad Triple Quad Triple Quad Triple Quad
Platform LCMS-8045 or LCMS-8050 or LCMS-8050 or LCMS-8050 or LCMS-8045 or LCMS-8050 or LCMS-8045 or
LCMS-8050 LCMS-8060 LCMS-8060 LCMS-8060 LCMS-8050 LCMS-8060 LCMS-8050

www.OneLabOneEarth.com

Scientific Instruments

ranei e | [0 SHIMADZU

www.ssi shimsadru.com

EPA 533

Method published
for public
comment

(until 8/22/2019)
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How to minimize background PFAS

(x

20

(a) Without Delay Column Co-elution of PFOA

e from various sources :

1.0

05

0.0

T T T T — T T T
1.0 20 30 4.0 5.0 6.0 min

0 (b) With Delay Column £ PFOAfrom ™ ;" PFOA from System
15 : Sample : i (contamination)

PFAS and cyanotoxins Delay column for PFAS
methods background minimization
(i.e. EPA 544 and EPA
545) can be run \ Optional switching valve
In the same instrument for alternating methods

Shimadzu General Info Results Questions
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EPA 537 and EPA 537.1 — Sample preparation

PFBS PFBS
o
PFHXA PFHIA EPA M537.1 Approach
PFHpA HFPO-DA
PFHxS PFHpA
PEOA PEHXS Preservative
trizma Surrogates & 250 mL
PFNA ADONA trizma \’::> D < :]] Sample
PFOS PFOA
Surrogates — j’ Rinse cartridge
PFDA PENA 13C__PFHxA Styrene divinylbenzene i and bottle with
27 X sl [ reagent water
N-MeFOSAA PFOS 13C,-PFDA
N-EtFOSAA 9CI-PF30NS d.-NEtFOSAA 10 T Ii Elution with
Methanol: Bottl
PFUNA PFDA *C;-HFPO-DA injection ﬁTﬂ dryness + 15 l musi:n:e elute;
PFDoA N-MeFOSAA )
— EFOSAA Interlr:al Standards E"w e ‘ - m
PFTreA PEURA C,-PFOA — > -etector
re. n 13
C,-PFOS LC/MS/MS - Selected Reaction Monitoring
11CI-PF30UdS d,-NMeFOSAA
PFDoA
PFTriA T — ,
PFTreA :I:th:ds an:(:uic:an.ceffor o Info from Dr. Shoemaker S
mpling and Analyzing for y el .
i st .« | presentation on 11/28/2018
Shimadzu General Info Results Questions




G sSHIMADZU

Draft EPA 8327: Targets and Sample preparation

oS — Similar to ASTM D7979-17

PFOS 13C8-PFOS
4:2 FTS 13C2-4:2 FTS Acetic

6.2 FTS 13C2-6:2 FTS Surrogate Acid
8:2 FTS 13C2-8:2 FTS
L-PEPeS ]

5 ml
L-PFHpS :
L-PENS : Methanol 4| Analyze

L-PFDS -

PFBA 13C4-PFBA
PFPeA 13C5-PFPeA
PFHxA 13C5-PFHXA
PFHpA 13C4-PFHpA

PFOA 13C8-PFOA

PFNA 13C9-PFNA

PFDA 13C6-PFDA
PFUNA 13C7-PFUNA
PFDoA 13C2-PFDoA
PFTriA -
PFTreA 13C2-PFTreA

N-EtFOSAA D3-N-EtFOSAA
N-MeFOSAA D3-N-MeFOSAA
FOSA 13C8-PFOSA
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Addressing monitoring requirements

2 High throughput running an 8.5 min gradient presrereereseees '
for method EPA 537 with LCMS 8050. Acronym ! Reporting Limit ! Method Detection Limit
PFOS | 5 ng/L : 0.88 ng/L
1 Reporting limits suitable for current limits for ] ::iﬁ : ffznngg’h
PFAS in potable water. Injection volume: 3 pL. PFHPA | 5 ng/L : 1.16 ng/L
PFNA | 5ng/L I 1.15 ng/L
E— — T PFBS | 5 ng/L ! 1.67 ng/L
" PFHxA | 5 ng/L | 1.25ng/L
= PFDA | 5 ng/L | 1.14 ng/L
- : NMeFOSAA | 5 ng/L | 1.08 ng/L
=~ PFURA | 5 ng/L | 1.24 ng/L
" NEtFOSAA | 5 ng/L I 1.14 ng/L
— PFDoA | 5 ng/L ' 1.31ng/L
= PFTrDA | 5 ng/L | 1.1ng/L
Z PFTA | 5 ng/L - 1.08 ng/L
- . . " ——— I
- i K y . A {/\ A £
e

Shimadzu General Info Results Questions
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EPA 537.1. same performance with new compounds

Information provided by Brahm Prakash and Jerry Byrne (Shimadzu)

EPA 537.1
Source conditions modified for Compound _SPiked  Calculated =~ %RSD MDL
. . Conc (ppt) Conc (ppt) (n=8) (ppt)
EPA 537.1 to achieve required PFBS 4 3.84 96.0 44 0.48
TR PFHXA 4 3.70 92 7.3 0.79
sensitivity for GenX. HFPO-DA 4 3.55 89 8.6 0.88
PFHpA 4 3.87 97 6.2 0.69
—_ - - PFHXS 4 3.74 93 5.7 0.61
Similar results obtained with ADONA . 272 o3 = 058
QTOF LCMS-9030. PFOA 4 3.71 93 5.5 0.59
PFNA 4 3.79 95 5.2 0.57
PFOS 4 3.76 94 11.1 1.21
9CI-PF30NS 4 3.63 91 7.9 0.82
PFDA 4 3.67 92 5.7 0.60
N-MeFOSAA 4 3.55 89 15.9 1.64
N-EtFOSAA 4 3.81 95 7.3 0.81
PFUNA 4 3.56 89 10.2 1.05
11CI-PF30UdS 4 3.41 85 12.7 1.25
PFDOA 4 3.73 93 5.4 0.58
PFTriA 4 3.74 93 5.7 0.62
PFTreA 4 3.67 92 5.7 0.60

Figure 1: MRM (Pink and Blue) and TIC (black) chromatograms of all PFAS in EPA 537.1 at 80 ppt sample concentration

Data acquired with LCMS-8045 with 5 L injection

Shimadzu General Info Results Questions
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Draft EPA 8327 — direct injection for non-potable waters

Information provided by Brahm Prakash and Jerry Byrne (Shimadzu)

7979-8060 Measured
pres Compounds | Concentration, %Recovery

Apparent higher MDLs Prie

because there is not PFTHiA \PFHPA PFBA 5.19 103.71 7.90
- | - PFPeA 5 99.94 5.01
sample preconcentration oo/ e = 517 103 43 s

by SPE. Fast turn-around- PEHXA 5 100.07 6.53

: . PFUA pron PFBS 4.17 83.38 (INF)
time because of “dilute

| PFBA |

| PFPeA |

| 4-2FTS |

| PFHxA |

| _PFBS |
5.02 100.44 (INF)
and shoot” approach. 4.58 91.67 (INF)
N-MeFOSAA ... .. PFOS 5.38 107.6 7.87
PFDA 6.37 127.46 12.20
T 4.98 99.5 1.43
25000 5.34 106.89 (INF)
22500 4.98 99.56 (INF)
_ 3.85 77.03 (INF)
] 5.41 108.22 (INF)
5 100.05 4.59
1900 4.98 99.66 (INF)
12500 5.12 102.42 4.29
10000 5.15 103.07 3.84
2500 ] 4.81 96.2 7.75
. 4.87 97.34 (INF)
4.19 83.84 (INF)
s 4.75 94.98 (INF)
it O Semance — 4.79 95.76 11.78
T 35 40 45 50 55 60 es 70 75 80 &5 90 mn 5.73 114.63 6.16
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Method Detection Limits

—o—537-8045 —e—537.1-8045 —e—537-8060 7979-8060

MDLs between <1 to <6 ng/L;
most compounds: <2 ng/L

PFTriA:_,.‘.s-"’f
Method Detection Limit, ng/L
ORI (537.1-8045)
HFPO-DA 0.88
T ADONA 0.58
N-EtFoSAX""“~~~.... 9CI-PF30NS 0.82
11CI-PF30UdS 1.25
N-MEFOSAA™ ™
537.1 ~ 9030 (QTOF):
537-8045 250 1 Lowest fs,tar_ldard analyzed: 2 ng/L
537.1-8045 250 5 Injection volume: 5 uL
537-8060 250 1

7979-8060 na 10
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Some results from the field

______________________________ ->
Unregulated Contaminant Monitoring Rule - EPA 537 Compound e PQL, nglL

Compound MRL, ng/L PFBS 5.0
PFBS 90 PFHxS 5.0
PFHxA 5.0
PFHpA 10 PFHpA 5.0
PFHxS 30 PFOS 5.0
PFOA 5.0
PFNA 20 PFNA 5.0
PFOS 40 PFDA 5.0
PFDoA 5.0
PFTrDA 5.0
PFTA 5.0

12,581 data reported, from 6 States and commercial customers

Shimadzu General Info Methods Questions
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Some results —= UCMRS3

35
30
Total # of detects
25 >MRL: 48
(7))
*8' 20 from 6 States and commercial customers
815
* Unregulated Contaminant Monitoring Rule — EPA 537
10 Co:FpBoSund MRl;.;gfL
PFHpA 10
5 I I PFHxS 30
PFNA 20
- PFOS 40
O PFOA 20

PFBS PFHpA PFHXS PFNA PFOS PFOA

Shimadzu General Info Methods Questions
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Some results - UCMR3

400
350

Total # of detects
300 >MRL: 48

gl
o

“>5 ng/L”. 727

from 6 States and commercial customers

# detects
= N N
o
o

o)
o

Unregulated Contaminant Monitoring Rule — EPA 537

100 Compound MRL, ng/L
PFBS 90
50 PFHpA 10
PFHxS 30
0 - — — . PFNA 20
PFOS 40
PFBS PFHpA PFHXS PFNA PFOS PFOA PFOA 20

Shimadzu General Info Methods Questions
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Some results — after UCMRS3

500
450

P P DN W Ww b
o U1 © U1 O U1 O
O O O O O o o

# detects > MRL (5 ng/L)

gl
o

PFBS PFHpA PFHxA PFHXS PFNA PFOA PFOS

PFUNA, PFDoA, PFTrDA, PFTA not detected
# detects (1,445) represents 13% of total data

Shimadzu General Info Methods Questions

o
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Some results — after UCMRS3

m2016 =m2017 =2018 = Overall

200
180
=
9160 PFBS PFHpA PFHxA PFHxS PFNA PFOA PFOS
8'140 Min 311 64 5.1 121 55
Z 2016
£ 120 Max 336 54 1304 66 584
[
(D)
o 100 Min 5.1 5 5 51 51 51 5
c
S g0 2017
@) Max 359 216 604 608 571 571 1185
()]
(@)
© 60 Min 5 5.5 5 5 5 53 52
o 2018
z 40 Max 161 362 672 601 529 641 902
20 II
o Hm [ O 0 i i

PFBS PFHpA PFHxA PFHXS PFNA PFOA  PFOS

Shimadzu General Info Methods Questions
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Some results: what do the numbers mean?

PFOA PFOS

== |nfluent ==@==Effluent === nfluent ==@=Effluent

~J

o
~J
o

= 60 = 60
[=T1] [=T1]
€ 50 € 50
= c
9 40 9 40
B =)
[1:] [i+]
S 30 & 30
o @
§ 20 §
O 10 o

(=]
= N
o o O
/4
A
(]
o
%,
Il
'~

Location in violation of potential regulatory limit for PFOA and
PFOS before implementing treatment via adsorption onto Granular
Activated Carbon

Shimadzu General Info Methods Questions
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Take home messages

2 Scientific community has been working on PFAS for
more than 10 years. And there is information and
robust solutions for monitoring available.

2 It is important to understand the specific needs and
guestions from your laboratory and stakeholders.

-1 To succeed in monitoring PFAS In your waters,
engage early in conversations with teams outside
your lab!

Shimadzu General Info Methods Questions
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Shimadzu

G sSHIMADZ

Solutions for your

weew o environmental analysis
.

i

www.OneLabOneEarth.com
Excellence in Science

AV

\
Ruth Marfil-Vega, PhD

Environmental Marketing Manager

rmmarfilvega@shimadzu.com

)
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) SHIMADZU

Excellence in Science

For Research Use Only. Not for use in diagnostic procedures.
This presentation may contain references to products that are not available in your country.
All rights reserved. Information subject to change without notice.



