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ENVIRONMENTAL MONITORING: SURFACE WATER
MULTL-CITY STUDY

August 2000

As fully described in the May 4, 2000 submittal to EPA, the multi-city study was
designed to obtain preliminary data about dispersion of fluorochemicals in the
environment, uptake into foods, and presence in drinking water to understand the
potential sources of human and environmental exposures that might result from this
type of dispersion. The multi-city study paired a city having manufacturing or
commercial useoffluorochemical products based on customer sales with a city that
does not. Initially six cities, (three pairs) are being examined. The study may be
expanded depending on further results.

Based on further review and analysis of information pertaining to manufacturing or
commercial use of fluorochemicals, it has been learned that five of the six city
locations fall into that categoryof supply locations. Thus, the six-ity study program
should be considered as a broad based environmental monitoring program only,
without the ability to differentiate supply chain from non-supply chain cities.

The multi-city study will yield environmental distribution data as well as data on
‘potential sources of human exposure. The cities were selected to represent urban
locations with various levels of fluorochemical releases and various types of
‘municipal water supplies. The samples to be obtained, where possible, include:
urban air, surface water column and surface microlayer, sediment, river fish,
drinking water intake, treated drinking water, tap water, the influent to and
effluent from publicly-owned waste treatment works, sludge, and municipal landfill
leachate. Additionally, a “market basket” of several food products will be sampled.
These include: beef, pork, chicken, hot dogs, catfish, eggs, milk, bread, green beans,
apples from grocery stores and, if possible, produce from local farmers markets.

‘The May 4, 2000 data provided detail on the design and structureof the study and
represents the first results from the multi-ity study. Included in that submittal
‘were reports on the quality assurance plan and field sampling procedures used and
the results of the drinking water samples taken from the six cities. The results
indicate that drinking water in four cities (Decatur, Alabama; Cleveland,
Tennessee; Mobile, Alabama; and Port St. Lucie, Florida) did not contain detectable
levels of fluorochemicals. Only two cities (Columbus, Georgia, and Pensacola,
Florida) contained detectable levels of sulfonated fluorochemicals in the drinking
water. See the May 4, 2000 submittal for more detail regarding these drinking
water results. Included again in this submittal are the field reports for use in
reviewing the surface water data.

‘Subsequent to the original submittalofinformation for the Multi-city study,
additional analytical data has been obtained for various water column samples from
the six cities. Samples were collected from surface water sources, both flowing
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streams and in areas of quiet water. Analyses were performed for PFOS, PFOA,
and PFOSA. Maps of the sample locations and the data are presented in the
attached data sheets.

In summary, the data indicates that in most samplesofthe water column in flowing
streams, the level of PFOS was cither below the detection limit of25 ppt or at levels
ranging from 25ppt to 83ppt. Analyses of samples collected from quiet waters in
three cities, Mobile, Al, Decatur, Al, and Port St. Lucie Fl, showed the presence of
PFOS in varying concentrations. There are two sets of data and reports for the
quiet water samples in the Port St. Lucie location. The first setof data, May 2000,
showed anomalous results. Thus, a second set of samples were collected and
analyzed, and summarized in the report dated August 2000.

The analysesof samples of the quiet water for Mobile, Decatur, and Port St. Lucie
showed levelsof approximately 30ppt, 110ppt, and 2900ppt, respectively. In
general, the levels found in all samples are well below the chronic No Observable
Effect Level for PFOS in both fathead minnows, and daphnia magna, bothof which
have been determined to be 0.30 ppm. This would yield a safety factors of 100 to
10,000. It is unclear the reason for the finding in the Port St. Lucie quiet water
samples, other than to note that the sample location indicated the presence of
considerable manmade debris.

‘The concentrations of the other analytes, PFOA and PFOSA, are very low, with
most results at or below the levels of quantificationof 25ppt. At three city locations,
PFOA was found in levels less than 100ppt. There are no environmental effects
expected at these levels.

The overall multi-city study is continuing. Samples of the leachate and publicly
owned treatment works (POTW) plant influent and effluent are being analyzed.
Validated analytical procedures have been developed recently for various food
stuffs, and the market basket sampling program will commence shortly.
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1 Introduction

Resulsaereported for the analysisofaseriesof surfocewater samples receivedby Centre
Analytica Laboratories, In. (Centre)fomthe 3MEnvironmentalLaboratory. Thesampleswere
olected from Cokimbs, GA. The Centr study number assigned toth projec fs 023.014.
Speci uorochemical characterization by quid chromalography/tandem mass spectomety
(LCIMSMS) was requesied for al samples. A otal of 8 samples were receivforanalysis
The samples were prepared and analyzed byLCIMSIMS fr the folowing lisof fucrochemicas:

+ Table 1: Target Analysis

Perfuorooctane Sufonals PFOS
PerfuorooctaneSufonyaride PFOSA
TE | TYS—

Theanalyical method used was validatedby Centre. The validation protocol and resus are on
fle wih Centre. Data presented here sth highestqualitydata avaible 1 is time.

2 Sample Receipt

The samples weresubmited inindidual plasticcontainers andWerenotpreserved. Eight
individual sample containerswerereceived. Samples were receivedon 050300. Thesample
collectiondateswere notsupplied. Chain-of-custodyinformation is resentedinAlischmentA.

3 Holding Times

The analytical method used was validated against a maximum holding time of 14 days. The
stabilityoftheanalytesofinterestforlonger periodshasnotbeendetermined.
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4 Methods - Analytical and Preparatory

41 LCIMSIMS
41.1 Sample Preparation for LCIMSIMS Analysis

‘Samples were ily rested with 200 UL of 250 mg. sodium thiosulfate solution to remove
residual chorne. Soid phase extraction (SPE) was used 10 prepare the samples for
LCIMSIMS analysis. A forty-militer portion ofsample was transferred 0a Cys SPE cartridge.
Thecartridgewesfirst autedwith 5 mLof40% methanol in watersolution. The eluatewas.
discarded and the SPE column was then uted with 100% methanol. A 5 mi porion of
methanol wes collected for analysis by LCIMSIMS. Thi treatment resuled in an eightfold
concentration of the samples por to analysis.

412 Sample Analysis by LOMSIMS

In HPLC, an aliquotofextracts njocted and passed through a liquid-phase chromatographic
column, Basedon the affniyof the anate forthe stationary phaseithecolumn relative fo
theiquid moble phase, the analyte is etsned for a characteristic amountoftime. Following
HPLC separation, ESIMS provides a rapid and accurate means for analyzinga widerangeof
organic compounds, including uorochemical. Electospray is general operated at relatively
mid temperatures; molecules are ionized, fragmented, and defected. lon characteristic of
Known fluorochemicals are observed and quantiated against standards.

AHewiettPackard HP1100 HPLC system coupled to:a Micromass Utima MSMS was used fo
analyze the sample exacts. Analysis was. performed using selected reacion monitoring
(SRM). Samples were extracted on 5/18/00 and analyzedby MSIMS between 5/20/00 and
5721/00. The HPLC and MSIMS methods used foranalysis and instrumentparameterscan be
found in attachment D.

5 Analysis

51 Calibration
AT-point calbrationcurvewas analyzedat the beginingandend ofthe analyticalsequence
for the compounds of intrest. The calbration points were prepared at 0, 25, 50, 100, 250,
500, and 1000nolL(ppt) Theresponse ofthe quantiation onversus the conceniratonwas
plotiedforeachpoint. Using near regressionwih 1x weighting, the siope,yintercept and
Gomlation coeficent (r) and coeficent of detemnination (7) were determined. A calbation
curve is scceplabe ifr 20.985(+20.970).

 Calbration standardsarepreparedusingthesame SPEprocedureused forsamples.
Galbration check standards were analyzed periodical (every tree to five sample injections)
throughout the analysis. sequence. Compliance is obtained f the standard. anate
concentrations are within +-20% of the actual value.

Forthe resuls reportedhere, calbrationcriteriaweremet.
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52 Blanks
Extracion blanks were prepared and analyzed wilh every extraction balch of samples. The.
extraction blanks shouldnot have any target analytes present ato abave the concentration of
helowdevel calbraton standard. For hess samples,theexraction blanks were compliant.
Instrumentblanks i thefonofclean methanolsolventwerealsoanalyzedaftrevery high-
level caibraton standard, and after known high-evel samples. Again, the blanks should not
have any target anaes present al or above the low-level cafbraton standard. For the
Samples presented herethe instrument blanks are compliant.

5.3 Surrogates
Surrogatespikesare not a component of the LC/MS/MS analytical method.

54 Matrix Spikes
Matrix spikes were prepared for every field sample (excluding blanks) at a concentration of
100nolLusing alcompoundsofinterest. Matixspkerecoveriesare GiveninAttachmentC.
All compounds showed mali spike recoveries between 70-130% in all samples.
Fied spies werepreparedon sample MC-50TH at a concentaton of 100 ng using al
compoundsof interest. Field spke recoveries are also giveninAtizchment C. The field spike
resus showed low recoveryfor PFOSA. Al other compounds showed malixspke recoveries
between 70-130%.

55 Duplicates
All samples (excuding blanks) were analyzed in duplicate. Results are ven along wit the
Sampleresusin Atiachment B.

5.6 Laboratory Control Samples
Migwaterwasspikedwith oll compound of intresta 25and250ngL. Alrecoveriesforall

compoundswere between 70-130% in each LCS. Results are given long wih the raw cata
in AtiachmentD.

5.7 Sample Related Comments
Fied blank samples consisted of emply containers. Forty miles of type | water fitered

trough a hypercarbcartridge wasadded othe emplycontainer and analyzedinthesame
mannerasthe onersamples.

6 Data Summary

PleaseseeAtiachment Bforadetaled lting of the analyal resuls.

7 Data/Sample Retention

‘Samplesaredisposedofone monihafte th report sissuedunless otherwisespecified. Al
electionic data is archivedon retrievable mediaandhardcopyreports are storedindata
folders maintained by Centre.
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8 Attachments

81 AtachmentA:Chan Custody

82 Atachment:Rests.

83 AtiachmentC:MatixSphkeRecoveries (FieldandLaboratory Spikes)

84 AttachmentD: LC/MS/MSRawAnalyticalData

9 Signatures

” - hile
hn. Operations Manager Dale

Kevin J Loyd,VicsPresident Date

OtherLabMembers Contbuting to Data

Enaksha Wickremesinhe
KarenSmith
DavidBell
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