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This method provides collection, extrdm, and anal*& pmcdurai for the 
dekmhation OfPurfluomoctme~sulfbaate (PFOS), Pedhmooctane Sulfbnylamida 
(PFOSA), and Pd-ate POAA) in groundwata; sarface water, and drinking 
water samples. 
This method was prepared accding to the EPA document, ''Guidelines and Fonmat fbr 
Methods to be Proposed at 40 CFRPart 136 or Part 141" (see Rcfkrcncc 1 8 ~ ) ~  and is 
based in part on the report Wethod of Analysis fbr the Detmnhation of P a r f l u o m ~ ~ ~ ~ o  
sulfbnate (PFOS), PcrfluoroocEane sulfbnylamidc (PFOSA), ami Pcrfhmm-b 
(POM) in Water" (set Refcrcpcc; 18.2). 
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4.0 WARNWSAND CAUITONS 

4.1 Health and Safety Wvntnga 
4.1.1 The acute and chronic toxicity of the standards far this mcthod have not been 

precisely ddcrminad; howevm, each should be treated as apotcntial health 
hazad 

Sample umtainem &odd be opcncd in a hood and handled with glove8 to 

a safework eavironmcpt md a .  Tim labaratary is rcspondile fir mambmmg 

used in this method. A refhcwe 61e of material dety  data sheets (MSDS) 
shouldbe available to all personnel irrvohrodmthcsc analyses. 

4.13 Unknown samplea may coafaio high wncatmh 'om of volatile toxic cxmqounds. 

p r o v e n t g t p o ~ *  . . .  4.13 
CWTUlt 8- Of ~ ~ O I l S  regardiag t h t u  Of &8 C h d &  

5.0 ~ C E S  



No* Brand names, suppliers, and part numbas are for illustrative purposes only. Equivalent 
~ m m a n c c  m y  be achicvtdusing apparatus and matcfials other than thase specified hac, but 
dcmanstratiaat ofequivdcat pufommcetbgtmetts thertquiranmcs of tEdsmethzrd ia the 
lrsponsibility ofthe iabaaatory, 

6.1 SPmpUneEqafpment. 
. 6.1.1 Sample collectian botth-LDPE (e.&, Nalgene‘y) mmw-muth bottles with 

saww cap* 
Note: Do not use Tcflm bottles or Teflon lined capti. 
6.13 Coole~s fbr sample shipment. 
6.13 Icefbr~leshipment. . 
6.14 B o t h  must be lot-certified to be h e  of dfhetsbyrutming Metbad blanks 

accardingtothismcthd -. 

6.2 . Laborntoy Equipment (Extraction and Analybkrl) 
6.2.1 
6.23 Vacuum pump, BiIcbi. 
6.2.3 V i s i p r q p ~ m a n i f b l d ,  Supelm. 
6.2.4 Sep Pak Vac 6cc (lg) 
6.2.5 5onrLdisposablepolypmpylenecaatrifngetubes,vwR. 
63.6 15mL aispOsablcplyppylcne centrifhgc tubes, VWR. 
6.2.7 ~spo~lemicropipcttes (50-100crL, 1W200@), Dnumnond. 
6.2.8 Chss A pipctta and volumetric flasks, Various. 
6.29 Hypacarb drapin guard column (4mm) @art ## 844017-400), Keystone. 
62.10 Stand-alone dropin guard carhide holder, Keysta~. 
6.211 125mL LDPE n8rrow-mouth bottles, Nalgcnc. 

6.2.13 2mL clear HPW vial kit (cat # 5181-3400), HcwIett Packa;rd. 
62.14 Standard lab equipment ($raduated cylinders, disposable tubes, atc.), vaxiow. 
6.2.15 Lc(MsM[s and HpLc systems, as dcscrii in section 10.1. 

63.1 In order to maid GO- ’ ‘on, the usc of diqosable labware is him 
ncommended (tubes, PipcCtGs, &.). 

6.33 Teflon or Teflon-lined containem or equipment, including Teaan-liasd HPLC 
vials or caps fbr the HPLC auto sampier must not be used 

6.33 Type I water uwd drning the sample andstandad extmckm should be^ 
Wugh a Kypercarb guardcohmmtlfiinn a,HPLC pump. Thir, w a t e o h d d t o  
as “filtered type I w, hereafter in this q o r t  
It is ncccssaq to check fhe solvents (methanol) for the presence of umtambW 
(especially POAA) by Lc(Ms/Ms prior to use. Certain lot numbers have beapD 
f;Mtnd to be unsuitablt fix use. 
Use disposable micropipettes or pipettes to aliquot rtanrfanl  solution^ to maka 
Cah‘ibrationstannarAnandmatrixSpikes. 

Balance, analytical (display at least O.OOOlg), Mettk. 

cartridges opsrt # WAT 036795),Waters, 

6212 Hpu: pump (LCIOAD), slimadm 

6.3 EquQmentNotes 

6.3.4 

63.5 



7.1 

7.2 

73 

7.4 

NO* Supplias pad crrtafognumbas arc fa i I l U s t r a t i v c 7  only. Equivalent pesfarmanoe 
m r y b  achieved using chemicals obtaiocd from other supplias. Do not use a lesser grade of 
Chemicelthrnthcwrtlistod. 
Chemkab 
7.1.1 
7.1% 
7.1.3 

Standud0 
7.2.1 
7.23 
7.2.3 
Reagent Preparation 
7.3.1 

73.2 

733 

Methanal (McOH), HPLC grade, JT Baker, catalog No. rrsK)93-2. 
Ammomum Aceta& mat grade, Sigma-AldriCh, Catalog No. A-7330. 
Wata, type I, prepared ia-housc. 

7.1.4 Sodimn 'Rkt~&@ Rerrgant g~&, JT Bakar. 

PotassiMl pdu-e salfanate (see A-t A, F@c 1). 
Pufluomoctane &mylami& (see A t t a c M  A, Figure 2). 
AmmoIliumparfluoraactanoate (sce Attachmmt A, Figure 3). 

250mghL sodium tbioslllbte solution (lve 25g of wdium 

40% methand @ x t r a c t i o n w m  4OOmL methanol and ad!!& the volume 
to 1.0L with reagent water. 
loomM ammonium aceta& solution (Andyds)---Weigh 7.71g of ammonium 
acetate and dissolve m 1.OL of reagent water. Dilute the lOOmM aohrtion by a 
factbr of 50 to mrrLe the- ammonhn acetate solation used fbr mobile phase 
A 

. thiofml.&3inloomLnagcat~. 

Nota: Altcmative ~olmes may be preparad as long as tht ratios of the solvent b solute ratios 
Bltmsmtpmdd 

7.4.1 

. .  
spudng stock standard (SSS) Preplurtfon 

l-g/mL each PFOS, PFOSA, and POAA SSb-WUgh out lolng of 
analytical standard (coxrected fix percent salt and @ty---i-a, IO mg c;F,#JC 
purity W! - 8.35mg C,F,,S03-) and dilute to loomt with methanol in a lOOmL 
volumelric aask. Traasfbr to a I25mL LDPE bottle. ]preparc a sep'St8 80lutian 
for each anal*. Store saluticmt~ in 8 refiigerafor at 4OeoC for a maximum 
period of 6 months from thc date ofpreparation. 

7.43 1pplmL mired SSS-Add 1.0mL eachofthe loO@mL SSSs (hm 7.4.1) to a 
lOOmLvolumctziuflsskandbringupto~l~witbme?hanol. 

7.43 O.ICce/mL mired SSS-Adti 1 0 . M  of the l . O p ~ m i x o d  dution (hm 
7.44 to a loomL volumetric flask and bring up to volume with methanol. 

7.4.4 O . O l j a g h ~ L  mfu?d sss-Add 10.omL of the O.lp@mL-mixcd solution (&om 
7.4.3) to a 10QmL volumetric flask and bring up to volume with matbanol. 

7.45 Storage Condtffollkstore all SSSs in a &gerabr in 125mL LDPE bottlm at 
4*&2OC for a moudmum period of 3 moILfhs fhm the date of prcpadOZL 
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7 5  Calibration Standrurds 
7.5.1 lOOpg/mL each PeOS, PFOSA, and POAA stock standard solutions-Wei@ 

oat lomg of analytical standard (corractad fmpercmt salt and purity) snd dilute 
to lOOmL with methlllpof in a loomC volumetric flask. Transfa to a 125mL 
LDPE bottle, Prepare a separate solution for each m e .  Stom solutions in a 
r&igerat0rat4~~~C for amaximumpcriod of 6 months from the date of 
P=P-iO= 
lpg/mL Working Standard-Add 1.M each of tbe 1 0 i ) p ~  SS solutiom 
(hm 7.5.1) to a 1- volumetric flask and bring up to volumo with mahanol. 
O.lpg/mL Working Standard -Add 1 O . W  of the 1 .OpS/mL mixed solution 
(from 7.5.2) to a 1OoniL volumetric flask and bring up to volume with methanol. 
O.Olpg/mL Working Standard -Add 10.- of the O.l&mL mixed solution 
(&om 7.53) to a 1- vohunetric flask and bring up to volume with msthaool. 
Storage Conditions-Store all WSI in a rcfkigcmtcx (ii 125mL LDPB bottles) 
at 4OaoC fir a mmimum period of 3 months from the date of Inaparation. 
Calibration Standard-Prepan a xin.hutn of five calibretion solutions in 

7.5.2 

7.53 

73.4 

7.55 

75.6 
filtaed type1 water accord@* thc fbllowing table: 

_ _ _  
Concenhtb Volume of Fhul Calibration Staadard ppnol Concentration of 
ofWS,CrgEmC WSsIrL volamc, mL CrrltbrotionstUdud,Pg;lmL 

0.0 0 40 0 
0.010 100 40 25 
0.010 200 40 50 
0.010 400 
0.10 100 

40 
40 

100 
250 

Nota: The absolutcvolurncs of the rtandrwlsmybe varied by the analyst as long as the unmt 
plaportiaas of solute to solvent am maimina 
7.5.7 Tha stmdmis am processed through the extracton proced.laa (Section 9.0), 

identical to the laborstory samples. The extrpcted conax&& 'on ofthe c a l i i o n  
standard is -to 8 ~ t h e i n . i ~  conccntrition, dueto the co- *on of tb 
staadard during thecxlmctionprocess. 
Storage Conditiom-Ston all extracted calibratcm standards m 15mL 
potypropylme tubes at 4OaoC, fix a maximum period of two we& fiam the 

73.8 

date of preparatioa 
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8.1 

8.2 

8 3  

8.4 

8 5  

8.6 

8.7 

Note: Sampling equipment, including autosutic samplas, must be firee of Teflon tubing, 
w, 
8 a m ~ h  that composite gamPIts over time shoulduse refrigerated p o l ~ l e n e  sample 

Tap Wltm-OpuI the tap and allow the system to flushuntil the water tunpemtm 
(15°*100C) bas stabilized (uually about two minutes). Adjust the flow to abaut 
5- ' aad collect samples &om the flowing strcam. 
Ground WabP-hrge the well of standing water usbg a pmap or a bailer. Collect the 
sample directly from tbc pump of ibm the baikr. 
S a r f r c e W ~ ~ ~ ~ l i n n f i r o m a n o p c n b o d y o f w a t e r , 6 1 1 t h e ~ l e ~ ~ ~  
with watez from arcprescatativc area 

sample Dechlorination-AU samples should be iced or rcfrigcrated-at 4Oe0C and kept 
h tha dark from the time of collcctim until axtractiOn. Residual chlorine should be 
nducad by adding 200pL of a 25om;BknL d m  thiosulfate solution to each water . 
vie, FB, and FSCS (which may be pIaccd in each bottle before leaving ibr the 

Holdhg Time (HT)--Results ofthe timdstorage study of all tax-@ aaelytcs showad 
that the tbra compounds are stable far 14 days in wafer samples when the samples am 
ddorinatbd and stored as described in section 8.4 (see also rdimnce 18.3). Theref- 
laboratory samples must be cxtracttdwithin 14 days and the atracta aualyzcd witbin 30 
days of sample collection. Ifthe HT exceeds 14 days, great care is u86d when evaluating 
field spikes to avoid misrepresentation of the sample concentration. 
Field Blanks 
8.6.1 * Process a Field Blank Control Sample (FB) dcmg with tach sample set (smplcs 

othap8rts that snay leach intcdkrkg Pnasytes into the water sample. Automatic 

~ ~ i f p 4 8 8 1 ~ ~ . ~ l e ~ ~ a h w l d n o t ~ t i n s a d b c f . b r e s r r m p l c c o ~ o c t i ~  

sampling sib). 

collected fiam the same g e n d  sample site at appmximatdy the Sam0 time). At 
the labowtory, prior to sample callaction, fEll a sample container with filtered 
type I water, seal, end ship tha FB to the sampling site dong with the empty 
mnpb containem. Return the FB to the 
When sodium thiorrulfate is added to sampb, wc the 
them. 

Collect a Field Duplicate (FD) for every ten (10) 8funpL~s CoIlScted 
sampling set, ifless than 10 stamplcs are collected. 
separate FDs must be oo~ectcd for each typa of water sample (groud, tap, etc.) 
collect4d. 
Collect the FD knmaaiatcly after the sample. 
Preserve, store and ship FD usingthe samepmcdums as used fbrthe -1- 

with the fillad SUU$~ bottle. 
pFocadure to ~ ~ O S W  8.63 

FieldDuplicrrks 
87.1 

8.7.2 

8.7.3 

per each 

8.7.4 



8.8 Field Spke Control Smpk (FSCS) 
8.8.1 A Field Spike coatrol Sample (FSCS) must be prepared fbr each sample 

shipment Ifmultiple coolm amusedto ship a set of samples, each cooler must 
contain aFSCS. 

8.8.2 At the labom, fiIl a sample cmntsinCr with loOmt of t y p  I water. Seal and 
shiptotbe~ling~~alaagwitbtheemptysamplecon~aadFBs. 

8.83 When sodium thiodfbte is added to samples, use the m e  proctdure to add the 
same a I n O w 8  to the FSCS. 

a&4 Sed andpffy invat the b m k  Store and the F S a  wing the same 
proceduns 88 uscd farthe samples. 
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9.13.1 

9.1392 

9.1.93 

933A 

9.1.93 

h 4 S W d 9 7  

PgtmL, Follow the extractioa scheme as outlincd fbrn steps 9.1.1 to 9.1.6, 
except, collect the eluate W o n  separately (qprox..SmL), as well as the 
tar- elution 6iaction. 
After step 9.1.6, collect a post-elutiOn fiactcm by, eluting sf;th an 
additional 5mL of lW? methanol. 
Analyze all thrcc M o n s  by HpLc/Ms/Ms. Ifthe target hetion 
contains aminimum of 85% of the respactive aualytcs, it may bo 
CoDSidcntd acceptable. 
Iftzw:washcontanns . significaut standad (>IS%), either the m h  volume 
or pcrcdap of MdlH ahorrld be dccmscd. 
I f b  post-dution &action conbins si@- standard (XS%), the 
elution volume should be increasad 
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HPLC Gradtent Program: 
Time, . Percent Mobile Perant Mobile Flow Rate, 
mfn Phue A Phue B mumtn 

- - 

0.0 60 40 0.3 
0.4 60 40 0.3 
1 .o 10 90 0.3 
7.0 10 90 0.3 

75 ' 0 100 0.3 
9.0 0 100 .. 0.4 . 

9 5  60 40 0.4 

13.5 60 40 0.4 

14.0 60 40 0.3 
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Ions Monitored: 

POAA ' 
PFOS 

P N S A  

413.0 169.0 5.0 

499.0 99.0 5 2  

498.0 78.0 5.8 

Other prodact ions may be chosen at the discretion of the analvsf although m/z 99 is suggested 
for PFOS. Use of the suggested primary ion is rax&muniul. Retention t&s mayvsry slightly, 
on a day-today basis, depending on the batch of mobile phase etc. Drift m mention tima is 
acccptablcwithinanana2yticalnm, as long as the drift continues through the cntbmalysis and 
the standads am intwspasedthrou~ut the analytical xun. ' . 
10.2 TmeFfleParameters 

10.2.1 The following values are provided as an axample. Act& values may vary from 
instrumat to ixxmmmt Also, theseduesmaybe changed &om time to timem 
order to optimize ftx gmtcst sensitivity. 

POM 
PFOS 

PFOSA 

Collision I Dwd&rrec Energy, eV Cone, V 
~ 

0.2-0.4 10-25 20-30 
0.244 3060 50-80 

0.2-0.4 20-50 3 0 4 0  

capillrny 
Hcacapola 1 

-1 
Haxapole 2 

SouxceBloclc Tanp. 
Desolvation Temp. 

2.56-3.5kV 
0 . N  

0.2v 
0.8V 

100-15OOc 

250-400"C 



LhdRcs1 12.0-15.OV 
HMRSSI 12.0-15.OV 

IEakagy1 0.m 
Entrance -2v 

Exit 1v . 

11.ov 

ll.0V 

prwmrec set 

Gas cell 3.ob3mbar 

11.0 ANALYTICAL QUALITY CONTROL 
11.1 Analytical results of the FB, EMS, FD, i d  FSCS should be evaiuated at the conclusion 

of the study to help interpret the data quality of samples data Aaalytical rermlta for these 
amt~~Vd~~~icatesamplesmustberaportcdwiththesdilnpledata 



-- 

12.1 SampleAnalyris 
12.1.1 
12.13 &jmt tha m c  aliquot (between 5-25pL) of each staadard, analytical sample, 

=very, control etc. into the tciIMsNs system. 
12.13 All mmples showing aregponse fix one ormom analytm b v o  the reqcmsa of 

the highest, active calr'bration cufv~ level must be diluted end read- . 

sct up amlysis sample queue. 

123 CaUbratfonCurve 

13.0 DATA ANALYSIS AND CAL€ULA"IONS 

133 calcntate the percent recovery of the MSs using the following equation: 



14.0 METHOD PERFORMANCE PARAMI&TERS 

1481 

14.2 

143 

I484 

1445 

14.6 

Id7 

14.8 

1 4 3  

14.10 

14.11 

Note Aaymethodperfh~~~~parametersthatrrre not achicvcdmustbe umsidaed m&e 
Ml~andthcdataN~~toanyspecifiedparametasrrmstbcdcscn”lwd9nd 
discus& in trry rcpadng of the dah 
Und+Lbearstmdard curvesfbrqUantitatiOngcncrat4 for tach analyto by linear 
regression with l/x weighting of peak area VCGPUS calibratioc standard concentration. Tho 
cornlation d u c a t  (r) fin the c a l i i n  curves must be 20.990 (?20.980), 

Calibration Curvc’Stnndrudr--The measured value for fach CUTVC point must be Within 
f 30?! of t h d c a l  values when curve is evaluated over a mge approPriate to thc data. 
High or low points may be deactivated to achieve thest criteria, but ‘an acccisfablc curve 
must contain at least five active curvepoints. 

injections. The analyte level m d  in the CCVS ShOuM be within f 30% of themetical 
values. If CCVs f&ll butside of this range, data collected mbscquent to the bt passing 
CCV should not be used. only data coaected between acceptable CCVs can be used. 
Limit of Detectfon (LOD)=Tb lowest calibration standad with a peak area at le& 2X 
the peak area of the exhetion bfank tbat can be measurad at aconccntration greatar than 
ZCTO. - 
LtmlQ of Quanthtion @,01Q)--Tha lower LOQ 0 is the lowast non-zero active 
s t d a d  in the calibration curve; the peak a f c ~  ofthe UOQ must be at i d  2X that of 
the Gxtractian blarrk. By definition, the mearmred vatat of the LLOQ must be within 30?A 
of the &coretical value. 

M a ~ S ~ ~ ~ ~ s p i k t p e r c m t T e c o v a i t s m u s t b c w i t h i n f 3 ~ o f ~ s p i k e d  
C0nc-m. 

Solvrnt Blanks, Method Blanks, and MItrix BInnlrp-Vdues must be below the 
lowest non-m active ~taadard m the calibration m e .  Matrix blaqke arc considered 
compbnt ifm test substance is detected above the LOD for that anafyte. 
Ilnprodadbillty-Reprod ucibjlity ofae method is defined by the results of the matrix 
spikes and matrix spike duplicatas. Tbt MS/MSD ahould be mw%Ie to Within 20?A 
Use of Confirmatmy Methocls--None 
Demonstration of Spedficity-SpuScity is demonstrated by chromatographic 
retcntkm time (within 3% of stadad)  and thenvss s p a c t r a l n % p ~ ~  of 
imgencrattdhmach;practcnst! *cprhnaryian. . 

Documeutation 
14.11.1 Sfcritcdia listed in tbis method parfmmancc section are not met, mainfcnwrcs 

maybepcrfbmed on the system and samplc~mdyzed, or other actions taken 
as determu& * by the analyst Document all actions in the appropriate logbook. 

14.133 If data arc to be reported when @ m w  critfrk have not been met, the data 
mitst be fbotnoted on tsblw and discussed in the text of the repork 

ccv PerforInmce-Mid and low level Caliim checks to be analyzed ritary 5-10 

produd 
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0 
PFOS 

Note: Stamids me made &om the salt, potassium perflrorooctrne putfonata [CgF17SO3q, mhv 538. 

. Figure2 PFOSA . 

ChemidName * PcdwmesulfonyIamidc 
Molecular ion' = 498(c;FnS02Mt) 

PFOSA 

Figure 3: POAA 
ChCmicalNamc = P~rooctanoat€! 
Molecular ion 413(GF1sC003 

C7F&O- 

POAA 
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