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TworMie RaciusSuey3nd C8 Sampling Report Introduction

1.0 INTRODUCTION

A multi-media consent order (Order No. GWR-2001-019) was entered into between the
West Virginia Department of Environmental Protection (WVDEP), the West Virginia
Departmentof Health and Human Resources—Bureau for Public Health (WVDHHR-
BPH) and DuPont on November 15, 2001 (Consent Order). The Consent Order
identified a seriesofrequirements and tasks to be performed by the parties (WVDEP,
'WVDHHR-BPH, and DuPont) in order to determine whether there has been an impact on
human health and the environment as a resultofreleases of ammonium
perfluorooctanoate (C-8), CAS Number 3825-26-1, to the environment from DuPont
operations at the Washington Works Facility and the associated landfills (Local, Letart,
and Dry Run).
‘The Consent Order established the C-§ Groundwater Investigation Steering Team (GIST)
to oversee investigations and activities that will be conducted to assess the presence and
extent of C-8 in drinking water, groundwater, and surface water at and around the

: ‘Washington Works Facility and the Local, Letart, and Dry Run Landfills.
Tn addition, the Consent Order required samplingofall surface or alluvial water intakes
for public water supplies along the Ohio River in the area extending ten river miles
downstream and one river mile upstreamof the Washington Works Facility. The areas of
investigation were to be expanded directionally, if needed, based on results obtained.
‘The Little Hocking Water Association well field (Little Hocking) is located in Ohio on
the north side of the Ohio River immediately across from Washington Works facility.
Little Hocking provides drinking water to residences and businesses in Washington
County, Ohio. Groundwater sampling at the Little Hocking was first conducted in
December 2001. In January 2002, upon receiving groundwater results which exhibited
C-8 concentrations up to 7.66 ug/L at Little Hocking, the Ohio Environmental Protection
Agency (Ohio EPA) was asked (0 join the GIST as a non-voting member on West
Virginia issues. In addition, a Memorandum of Understanding was negotiated between
the WVDEP, Ohio EPA and DuPont that outlined investigation activities that were to be
conducted in Ohio. Based on the initial C-8 results obtained for the Little Hocking
groundwater effort, re-sampling was required by the GIST. Additional groundwater
sampling was performed in January and February of 2002 to confirm that C-8 had
impacted the groundwater at Little Hocking. In February 2002, DuPont offered to
conduct a distance-phased groundwater well and water-use survey within a one-mile

1 radial distance from the Washington Works Facility, across the Ohio River in
‘Washington County, Ohio, to evaluate the extentofthe impact from C-8. The Ohio EPA
accepted the offer.
Between March 20 and June 6, 2002, DuPont, through Potesta Associates, Inc. (Potesta),
conducted the one-mile radius groundwater well and water-use survey in Ohio. The. findings from the one-mile radius survey were documented in the One-Mile Radius and
C-§ Sampling Report (DuPont, 2002a). Based on the results from the one-mile radius
survey, DuPont expanded the survey area to two-mile radius. The two-mile radius was
divided into three zones, “A”, “B", and “C" (Figure 1). All homes within the entire area

OZreporace Dee5.02 outros7Wirgion. 08



TiworMile Radios Survey and C-8 Samping Repart Introduction

‘within the two-mile radius, areas “A”, “B”, and “C”, were to be surveyed. In area “B" all
‘wells, springs, and cistems were to be sampled, regardlessofuse (drinking water, non-
drinking water, or unused). In addition, all drinking water, non-drinking water, and
unused wells, springs, and cisterns from residences located along Township Road 97
(located within area “C"), were to be sampled. However, in area “A” and “C” wells,
springs, and cistemswereto be sampled onlyifthey were used as drinking water sources;
non-drinking water and unused sources were not to be sampled. This approach was
approved by Ohio EPA.
‘The two-mile radius survey was conducted by DuPont, through Potesta, during June,
July, August, and September 2002. This document presents the resultsofthe two-mile
survey:

Q Section 2 provides information on C-8 analyses and analytical reporting.
Q Section 3 presents the resultsofthe two-mile radius survey and the C-8 results for

water samples collected and analyzed between June 24, 2002 and September 30,
2002.

Q Section 4 provides references.
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Two-Mil Radius Suey and C-8 Samping Rept C-8 Analyses and Analytical Reporting

2.0 C-8 ANALYSES AND ANALYTICAL REPORTING
The Quality Assurance Project Plan (QAPP; DuPont, 2002b) discusses the proceduresand protocols developed to ensure that project information, data, and decisions derivedfrom or based on data acquired during the groundwater investigation at WashingtonWorks Facility and associated landfill are technically sound, usable, and properlydocumented. Specifically, Sections 5, 6, and 10 present sampling protocols, sample anddocument custody procedures, and intemal quality control checks that were followedduring the field sampling activitics associated with the groundwater well and water-usesurvey.
The QAPP also presents information on quality assurance, calibration procedures andfrequency, analytical procedures, data reduction, verification, and reporting. Informationon the analytical method and the precision criteria used for the C-8 reporting aresummarized below.
Exygen Research, Inc. (Exygen), located in State College, Pennsylvania, has developedand tested a new analytical method that utilizes Liquid Chromatography/ Tandem MassSpectrometry (LC/MS/MS). DuPont adopted this method (LC/MS/MS) for analyzing C-8 in water in November 2001. Currently, Exygen performs all C-8 water sample analysesfor DuPont.
Exygen reports C-8 results for the laboratory replicateofeach field sample. These resultsare evaluated for precision by comparing the field sample result to the correspondinglaboratory replicate result:

3 If both results are less than the practical quantitation limit (PQL), the replicatesample for that analyte is considered to have passed the precision criteria.
Q Ifone or both results are between one and five times the PQL, the replicate isconsidered to have met the precision criteria if the two results differ by less thanthe PQL.
Q [fone result is less than the PQL and the other is not and ifthe two resultsdiffered by a value less than the PQL, the replicate is said to have met theacceptance criteria.
Q Finally, ifboth results are a least five times the PQL, the replicate is consideredto have met the erieriaifthe relative percent difference (RPD) between the tworesults is less than or equal to 20%. The RPD is the absolute valueofthedifferenceoftwo measurements divided by their average.

‘When the precision criteria outlined above are met, Exygen reports the average of thefield sample and the laboratory replicate results reported. Ifcriteria for precision areexceeded, Exygen reports the higherof the sample and laboratory replicate results.Finally, when one result (from the sample/laboratory replicate pair) is above the PQL and.one below, the result that is above the PQL is reported. C-8 results are recorded in theCorporate Environmental Database (CED) and are reported as FC-143 for consistencywith historical results
cCezis
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Two-Mie Radius Survey and C8 Sampling Repart C-8 Analyses and Analytical Reporting

An aliquotofeach field sample is also analyzed as a matrix spike (MS). ResultsoftheMS analysis are used to assess accuracy. The MS recovery value must fall between 70 to130%, unless the sample concentration is at least four times the amount spiked. The
‘maximum amount used to spike field samples is 500 ug/L.
All data packages generated by Exygen are reviewed in-house for compliance with thelaboratory Standard Operating Procedures (SOP) and data usability, using the checklistprovided in the QAPP. Resultsofthe in-house review indicate that data reported byExygen have been generated in compliance with the laboratory SOP, with few exceptionsas noted in the individual review summaries and discussed below. All data reported byExygen have been judged usable for the purposes of the project.
Exygen reported that sevenof the two-mile radius samples (including 2 field blanks)from one data package were analyzed beyond the validated hold time of 14 days, butwithin two times the validated hold time. The laboratory also reported that non-projectfield spiked samples at 100 and 1000 ug/L, have exhibited stability for periods as long asone year (Exygen, 2002). The data package was examined in-house, using the review
protocol included in the QAPP, and the results were determined to be usable for projectpurposes. All data reported by Exygen have been judged usable for the purposes of theproject.
A subsetof the data packages generated by Exygen have been submitted to
Environmental Standards, Inc (ESI) in Valley Forge, Pennsylvania, for an independentquality assurance review. Six data packages (36 samples including eight field blanks)from the one-mile radius sampling and three data packages (18 samples including 4 fieldblanks) from the two-mile radius sampling were submitted for validation. The qualityassurance review was performed by ESI with guidance from the Region ITI Modificationsto National Functional Guidelines for Organic Data Review [United States.
Environmental Protection Agency (USEPA), 1994].
Data were examined by ESI to determine the usabilityofthe analytical results andcompliance relative to the QAPP and the laboratory SOP. Resultsof the quality
assurance review indicated that the qualityof the data is acceptable and qualification of: the data was not warranted.
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Two-Mi Radius Survey and C-8 Sampling Report Two-Mile Radius Survey Summary of
Results-_— Results

3.0 TWO-MILE RADIUS SURVEY SUMMARY OF RESULTS
‘Table | summarizes resultsofthe groundwater well and water-use survey conducted
‘within the Ohio two-mile radius. This table provides the summarized results of the
survey and presents the total numberofwater samples collected from wells, springs, andcisterns. Italso indicates how many of these samples are from sources used for drinkingwater.
‘Table 2 presents the analytical results for water samples collected from wells, cisterns,and springs located within the Ohio two-mile radius. For each sample listed, the sampleidentification, the sampling date, the C-8 concentration in ug/L, sample type, and
Water-use comments are provided.
Figure 2 shows the location ofall samples included in Table 2. At each sampling point
shown in Figure 2, the sample identification and C-8 concentration are noted. Sample
identifications for water samples from cisterns or springs are indicated by (C) or (5),
respectively. All other sample identifications (without notation) indicate water samples
from wells. Sample identifications and C-§ concentrations colored blue indicate drinking
water sources. Sample identifications and C-8 concentrations colored black indicatewater samples that come from non-drinking water sources. Non-drinking water usesinclude livestock watering, gardening and any other non-human consumption water uses.
Figure 3 presents the C-8 results for the one- and two-mile radius sampling in a different
format than in Figure 2ofthis report and in Figure 1of the one-mile summary report
(DuPont 2002a). For cach sampling location, a colored circle is posted. The color and
sizeofthe dot correspond to specific ranges of C-8 in ug/L, regardless of water uses.

: Q large orange circles= 10+ ug/L
i Q small orange circles = 1.0 ~ 10 ug/L

Q small green circles = 0.05 - 1.0 uglL
: Q small blue circles = <0.05 ug/L
: Using this format allows for clear evaluation the aerial distributionof C-§ concentrations

within the one- and two-mile radius sampling areas.
Appendix A provides the groundwater well and water-use survey results and includes
details such as the following:

Q Name
Q Address or physical description
Q Phone number
Q Date and timeofwater sample collection, if collected

i Q Typeofsample
i Q Water use ocez1z

Q Sample identification

Or2repetocDoc 8.02 5Wimingon, 08
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Table 1Summary of Off-site Sampling Program (C-8 Sampling)Ohio Two-mile Radius Residential Sampling
DuPont Washington Works

i RESIDENTIAL'SAMPLINGFOR OHIO 2-MILE RADIUSSi 1.
Number of homes we tried to contact for survey 1131

| Number of homes surveyed
Numberofwells found through surve ET

Numberof wells in survey sampled|58 |Number of wells sampled that are used for drinking] 1
water 49 |

Numberof cisterns found trough sure
| Number of cisterns in survey sampled]3 || & [Number of cisterns sampled that are sed for drinking]| water

| Nomberofsprings found through SureI
Numberofsprings in survey sampled]1 |

Number of springs sampled that are used fordrinking] |=
Total number of collected samples usedfordrinking]

wate]49|
Note: Field duplicates not considered in sample count
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; Tavie2Summary of G-0 Analyical Results Zones A,B and GOric TwoMie Radius C-8 Sampling Program
[fore1Sample][SampleDate] C8ug/l] SampleType] WaterUse'][OSAnkomCAI™ 77/2002 0.058] Well] DrinkingWater][OSBedlonwi|77720081710]Well bringWai][osGomgAEezozo0al1.150 Wel Dikngwiaie][osCanteyWal—7rio2008]1-40 Wel brnWater[OSColine 7790080261]wel Drinking ated][—_OSTlranaelG2um00804s] Well bikingWald][oSHoomes]7500s] WG(z0.05] Well bikingWale][OSKnowClwrtomocel7550] Well bruinswae__OSteol  7wao0sl 2130] Wel rrking aie][OSWeLaughindl 7724520080064] Wel Drinking iat]EO — 17I )— 1[oSTWarond 6200080473]Well briningWael]

[—__oSBesorEl7wmo0s0260] wel briningwate][OSBuchanenaF|72530080755]wiel —brikinawel][oSFlemngWv|—ar2a0080 Wa(x005] wel brikinswater][osframeRdl  7pwz00el 5020] WellRemakingWater_oSGrmAAl 7m0z008 oor Well Divingwate][OsKasertM[ 172008] 4.150] WellNorainking ated]|oSekowFi72w0080575 well“Non-arnkingWate][OSWercerVE 7rawa008l 0704] well bringWael][OSemanl|maonalois] well brikins wel[oSSams/l swaoosl osu WellNemgiving viata][OSSminOb 75va00a rio] wer bringwater[—ossmwwlwrmaeotel S000] Well Gnused][0SSorend]orio00]om well bringWe]

[OSTure si52002] 0.378] viel Nen-arinsWate][OSWeknibl o/102002] 6.850 Well“Non-grnkingWater]=) 77 2) — ] _—[OSWilamH|om0e0085600] Well Unused][OSWika!7372008 oa0] well brigWater]
v Cc [———_OSAdamsGL™&ar002 0.205] Well] DrinkingWater][OSBowersockv|wrrarocal008] well brinyaed][—OSCastorE]sooo] oso Wel rikingwate][oSCooklsrrarote] NDTz00n] Well DrrkinsWate]' [——__OSDavissHl—orva008]ND(<000] Well brnkingWater: [—_OSFesterTvrepotal0812] Weil brinking ated
: [OSJacobsOK|erteraocelNb(<0.00)| wel bringwale]i [oSKawaCAw22r008ND(000 Well bringwale][—__OSKemeNIwrim00al0081 Wel Dinkinsviated][OSKetesonD]srri/a002]0062 Viel Drikins ated]

[—_OSKingD2(UP) errerz002] Nb(<007)] Well Drinking Wate][ OSkmWe srérone] ND(oon Well Driwinswas][_OSKnoxGTIwroa002]ND(<000] Well brink water]OSWilvonWF| 8212002] ND(<0.07)| Well bikingWate]
12112002 Page 1012 000216 T0t60h 21s



Tavie2
Summaryof C6 Anayical Results Zones A, 8 and COrio TwoMie Radius C8 Sampling Program

Cleon) | OSHooayDN 8205008] Nb 007] Well bringWate][OSSwenJH @20008 va(<0.05)] Well Driving ter[0SSouraiSAmaro0s008s Well During te[0SSpadeuib]srteia002lNDTx007 Well Dring ler][Ossi ciarl ore00el Na(005) Weil viking Water][_OS-SimpertEl5212008 ND(x0.01] Well DringWater][ostemwil—wweotel —ssi0l Well Drngwated][0Transpon|tera005]RB(<007)| Wel Dring iar[—_OSwethD|sms0osl0128] well Dining vial|OSTmestonCAl@2z008WG(x0.05) Well Diikingier

* Drinking Water (ighighted in bold blu) indicates human consumplion. Non-drinkingWater uses include estock Walon. Gardening andanyain nonhumanconsumption water usesND = Not Detected at or above the Imi of detection (LOD). The lied LODis approximate and varies by mirumentandover me.NQ = Not Guanifabl, Detected at a concantaton above the LOD and blow the
limitof quantification (LOQ).
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