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1.0 INTRODUCTION

A multi-media Consent Order was entered into between the West Virginia Department of
Environmental Protection (WVDEP), the West Virginia Department of Health and
Human Resources-Bureau for Public Health (WVDHHR-BPH) and DuPont on
November 14,2001. A copyofthe Consent Order (Order No. GWR-2001-019) is
contained in Appendix 1.
‘The Consent Order identified a scriesofrequirements to be performed by the Parties
(WVDEP, WVDHHR-BPH, and DuPont) inorderto determine whether there has been
any impact on human health and the environment as aresult ofreleasesofammonium
perfluorooctanote (C-8), CAS Number 3825-26-1, to the environment from DuPont
‘operations a the Washington Works main plant and the associated landfills (Local, Letart
‘and Dry Run). The C-8 Groundwater Investigation Steering Team (GIST) was
established in the Consent Order to oversee investigations and activites that will be:
conducted to assess the presence and cxtentof C-8 in drinking water, groundwater, and
surface water at and around the main plant, and the Loca, Letart and Dry Run Landfills.
Pursuant to tachment Aofthe Consent Order, three tasks will be performed by DuPont
and evaluated by the GIST, Tasks A, B, and C. This report addressed Task B. The
primary objective of Task B s to develop and implement a monitoring plan that
determines the presence and extent of C-8 in drinking water, groundwater and surface

o water in and around the main plant, and the Local, Letart and Dry Run Landfills, and to
provide a compilationofavailable groundwater/surface waler monitoring results and
hydrogeologic characterization data for each location. Thisdocument was prepared to.
meet the data compiltion objective

14 Document Organization
Sections 2.0,3.0, 4.0, and 5.0 present the historical data available for the main plant and
the Local, the Letart and the Dry Run Landiills, respectively. Each section includes text,
tables, and figures specific to th site being discussed in that section. At the endof each
section, data gaps are identified. The same outlin is used for each section. Data
prescated in each section includes information (to the extent that information was
available) a requested in Table AIof the Consent Order. Ineddition, supplemental
information is provided as needed io develop and presenta site conceptual model for the
four locations discussed.

1.2 C-8 Historical Laboratory Analysis of C-8
The analytical method, method detection limit,and laboratory utilized for C-8 analysis
has changed over ime. Prior 0 1991, DuPont performed C- analysis at the DuPont
Experimental Station in Wilmington, Delaware. In 1991, when the RCRA Verification
Investigation was conducted, he analysis was contracted to the CHyMHill Laboratory in° Montgomery, Alabama. Both abs used a Gas Chromatography/Mass Spectrometry
based analytical method with detection limitsfor C-8 that ranged from 0.1 to 1.0 ug/l
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o ‘CH:MEill conducted C-8 analysis for DuPont nto the fall of 1998 when the laboratory.ceased operation. At tha ime, DuPont had completed one roundofanalysis for theRCRA Facility Investigation (RFI). Theanalytical work was transferred to LancasterLaboratories, Lancaster, PA, fo the RFT second round analysis in February 1999Lancaster Laboratories continued to conduét C-8 analysis using GC/MS for DuPont untilOctober 2001, when development and testing was initiated on a new analytical methoddeveloped by Exygen Research, Inc. (located in State College, PA) that utilizes Liquid‘Chromatography Tandem Mass Spectrometry (LC/MS/MS). DuPont adopted the use ofLCIMSIMS for C-8 analysis in November 2001.
DuPont intends to submit to WVDEP/EPAalldocumentation relating to C-8 analysisusing the LC/MS/MS. The analytical methodology, sampling methodology, andapplicable quality controlquality assurance program will be documented in a QualityAssurance Project Plan (QAP) 0be submitted to the Groundwater InvestigationSteering Team (GIST) i carly 2002.

1.3 Physicochemical Data for Ammonium Perfluorooctanoate (G-8)
C8, so identifi as FC-143,i a fluorinated surfactant used in the luropolymermanufacturing at the main plant. Figure 1.0 shows th solubilics of Fy COOM inwatera a functionoftemperature (Figure 6.9 in Kissa, 1994). The folowing summaryfists the physicochemical data avilable for C-8 (Kissa, 1994):

° Q Molecular Formula = CFy(CF:),COONH:
Q Molecular weight = 431.098 gimole
OQ LDio acute oral rat = 680 mye
0 BCF=18
Q pH ~5 (0.5% aqueous)
Q pKa=28(-CO0H)
Q Meliing Point = 56-58°C (COOH)
9 COD =700 mye
Q Koe=25
Q Water Solubility > 1000 mg C-91L
Q Vapor pressure (at 22°C)= 7.1 x 10% mm Hg
Q Krall Point =25°C
Q Critical Micelle Concentration = 33 mmol/L00 La Do0De ov 0% de,fe  —
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® 1.4 References
Kissa, E. 1994. Fluorinated Surfactants. New York: Marcel Dekker, Inc.
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@ 21 introduction
‘The Washington Works Main Plant (main plan) is located along the Ohio River in
Washington, West Virginia,approximately seven miles southwestof Parkersburg, West
Virginia (Figure 2.0). A water use and well survey is currently being conducted for the
area within a 1-mile radiusof the main plant and Local Landfill property boundaries
(Figure 2.1).
Significant historical hydrogeologic and groundwater quality data for C-8 at the main
plant is available from previous investigations that have been conducted. The most
significant study was a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFT) conducted in the falof 1998 on four Solid Waste Management Units
(SWMUS) at the main plant to satisfy requirementsof the RCRA Hazardous and Solid
Waste Amendments (HSWA) Permit Number WD 04-587-2591 (DuPont, 1999). A

briefdescriptionofeachof the SWMUs investigated is presented below. SWMU
Tocations ere shown on Figure 2.0.

Q SWMU A-3, Riverbank Landfill: The Riverbank Landfill is about 4,500-feet
Tong and lies along the northem edge of th site near the Ohio River. It was
operated between 1948 and the late 1960s and received powerhouse ash,
incineration ash, plastics, rubble, and plant trash. After closure, it was covered
with 610 35 inchesofsil. Curent, the Riverbank Landfills covered with
dense vegetation (on the sloped area) or by buildings and pavement in the

o manuf ring ares,
Q SWMU B-4, Anacrobic Digestion Ponds (Digestion Ponds): Three former

digestion ponds are co-located withina portionofthe Riverbank Landfill. One
pond: dates from the 1950s and two others from the 1970s. The ponds received
waste from the fluorocarbon manufacturing process (including C-8) until 1988,
when the pond contents and upper few feetofclay liner and pond berm material
were removed and disposedofoffsite. The pond arca was backfilled and capped
with topsoil, and the area is currently vegetated with grass

Q SWMU C-6, Polyacetal Waste Incinerators (Waste Incinerators): The former
‘Waste Incinerators consisted oftwo brick-lined pits in the western portionof the
manufacturing area.TheWaste Incinerators operated between 1959 and 1990.
The Waste Incincrators have been excavated andbackfilled with clean soil. .

Q SWMU H-14, Buming Ground: The Buming Ground is located in the central
portion of the menufacturing area and was operated betwen 1948 and 1965.
Since 1990, the Buming Ground has beenleveled, backfilled with clean fill and
gravel, and covered by buildings and asphalt.

A previous Verification Investigation (VI) found evidenceofreleasesofC-8 to soil and
groundwater at the Riverbank Landfill, Digestion Ponds, and Buming Ground (DuPont
1992). Little evidence ofreleases were found in soila the siteof the former Waste
Incinerators. Further investigations and evaluations were performed during the RFI to

° determine the extentofreleases in groundwater.
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Plantwide groundwater sampling was also conducted during two separate monitoring
® Cini, th ha in November 1998 snd te second in February 1999 dng he REL The

sampling events focused on evaluating groundwater quality at existing and newly
installed wells associated with the Burning Ground and Riverbank Landfill Digestion
Ponds SWMUs. 2
All plant wells sampled during the RFT were analyzed for C-5. C-8 was detected in all
rounder samples. C-§ concentrations and the extent in groundwater is discussed in
Section 2.3 Water Quality.

22 Environmental Setting

22.1 Geology
“The geologyofthe main plant is shown on six geologic cross sections developed during
the VI (DuPont, 1992) and revised based on additional findings fiom the RFI. The
locationsof the geologic cross-sections are shown in Figure 2.3. Two east-west cross-
sections, A-A" and F-F!, are shown on Figures 2.4A and 2.4F. Four north-south cross.
sections, BB, C-C, DD’, and E-E' are shown on Figures 2.4B, 2.4C, 24D and 24E,
respectively. The cross-sections were developed from detailed geologic logs recorded
uring the V1 and RFI, and from les detiled historic geologic logs rom test nd
production wels and geotechnicalboringsdrilled in the ate 19505 through th carly
19805. Some monitoring wells shown in Figure 2-3 were later abandoned. The current

® site map (Figure 2.2) shows the monitoring wells that currently exist at the site.
“The main plant ests on Quatemary alluvial terace deposits in the Ohio River Valley.
“The alluvial terace is topographically flat and ies approximately 50 fct above the Ohio
River, which flows east to west past the min plant (se Figure 2.0). The alluvial terrace
is underlain bya flat, river-scoured bedrock surfaceofthe Dunkard Serics that rises
steeply and outcrops in the southern edgeofthe site (0 form the vallcy wal.
The Quaternary alluvium ranges from 60 10 100 feet in depth and consistsof coarsening
downward unconsolidated river deposits ofpoorly 0 ell-soried, brown and gray sand,
sis, clay and gravel. The Dunkard Series bedrock consists primailyofred and
varicolored sandy shale; gray, green and brown sandstone; and minor bedsofcos,
claystone, black carbonaceous shale, and limestone.
“The average river water levation is about 550 fee above Mean Sea Level (MSL) and the :
cievaionof the Ohio River errace deposits under the main plant are about 630 feet:
above MSL. Due to riverbank undercutting, someslumpingofclay and silt exists along.
the northern boundaryofthe main plant along the rivers edge. Figure 2.4C shows an
exampleofth relationshipof fil and clay ayers along th riverbank.

22.2 Hydrology, Hydrogeology and Groundwater Flow
Hydrology
Regional water needs are primarily satisfied by the Ohio River and Lite Kanawha River

® near Parkersburg. These sources provide water to the cities of Parkersburg,
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® ‘West Virginia and Belpre, Ohio. In less populated areas (i.., near the main plant), the.
Iocal communities receive water from small local water companics that obtain their water
from production wells srcened in the Quatemary river alluvium.
Surface water at the main plantdischarges through drains and storm sewers, and drainage
wales. Seeps located along the riverbank may originate from precipitation that has
infiltrated topsoil or fll and that lows along the topofthe underlying shallow clay and
discharges along the riverbank. Two drainage swales, one located in the facility'ssouthwest comer, and the other located on the extreme caster endofthe facility, convey
surface runoff during rainy weather to the Ohio River. During dry weather, the drainageswales are dry.
Hydrogeology
Regional groundwater supplies ae obtained from the Dunkard Group bedrock and OhioRiver alluvial terrace deposits.Thesaturated portionofthe Ohio River alluvial terracedeposits compris the principal regional aquifer used for watcr supply purposes.Production wells completed in his aquifer have been known to yield up to 500 gallonsper minute (gpm) (Schultz, 1984). Based on these high yields, numerous industrial andcommercial water supply companies obtain water from the alluvial aquifer. The yieldfrom alluvial aquifer wells is related o the well’ position with respect to th river, aswell as formation grain size and thickness
‘The Ohio River alluvial terrace deposits contain a single key aquifer underlying the mainplant. The water table occurs ata depthof about 60 to 70 feet below ground surface in
the surfaceofthe underlying Dunkard Group. The on-site production water wells
‘completed in the ite aquifer yield 200 10 450 gpm. The underlying Dunkard Group isnota major aquifer. The upper zoneofthe Dunkard Group (Washington Formation),which consists primarilyof shale and silt, likely bounds the lower extentof the siteaquifer. Tn addition, regional groundwater communication between the Ohio River andbedrock will ikely result in upward gradients to the alluvial aquifer.
‘Groundwater qualiy in the alluvium in this region tends to be naturally poor, having thehighest median chloride, sulfate, hardness (as calcium carbonate), iron, and manganese‘concentrations ofall hydrogologic uns in the region (Schultz 1984). Water from thealluvium generallyisacalcium bicarbonate type, with near neutral pH and high dissolvedsolids content,
Natural recharge o the alluvial aquifer comes from various sources, including:

Infiltrationofprecipitation falling dircetly on the alluvium
Q Lateral movement of the river water through the alluviumvia permeable sand andgravel zones
Q Seepage from stream tributaries that discharge to the Ohio River

The maximum amountof wate available to the alluvium depends on the degree ofhydraulic connection to the river. The degreeof hydraulic connection is a function ofthe® pemeability and thicknessofthe riverbed, permeabilityand thicknessof the alluvium,and hydraulic gradient between the groundwater and the iver. Pumpingofon-site active
_——Conptaionofavyda ra 20 Jan 11.02 3Vinod, 08

000507 EID168072

MAHO00444



iPlrtand Lois Washington Works Main Plant

® well fields near and parallel to the river (i.¢., the Ranney Well, the DuPont-Lubeck Well
Field, and the East Well Field shown in Figure 2.2) lowers the groundwater level in the:
alluvial aquiferto below river stage. This induces water from the river o flow into the
alluvium toward the wells, which replaces water pumped from storage in the aquifer and
helps sustain high-yield pumping wells. ~
Groundwater Flow
Groundwater generally lows o the south-southwest in the alluvial aquifer. However,
groundwater elevations, flow directions, and flow rates on-site are strongly influenced by
the Ohio River and by pumpingofon-site production wells. The on-site production wills
include the Ranney Well, a radial collector well which pumps 800 to 1,000 gpm; the
soven well in the East Well Field, which pump a combined averagerate of2,000 gpm;
and the five DuPont-Lubeck wells, which pump about 700 gpm combined.
‘Groundwater elevation contour maps for the allavial aquifer developed from data
‘measured in November 2000, February 1999, and November 1998 are presented a5
Figures 2.5A, B, and C, respectively. The directionofgroundwater flow is indicated by
the flow arrows. As shown on the groundwater elevation contour maps, groundwater
flow in the northeast part ofthe sie is toward the East Well Field well. In the north
central portionof the ste, groundwater flow is toward the Ranney Well. In the central
and westem portion ofhe ste, groundwater flowi south-southwest towards the DuPont-
Lubeck Well Feld. Pumpingofthe production wells (Ranncy Well, East Well Field, and
the DuPoni-Lubeck Well Field) eliminates off-site migrationof impacted groundwater

® that may originate from the SWMU arcas. Additional groundwater elevation data was
obtained from the General Electric (GE) property located to the westof the main plant.
Data from the main plant and GE were used in calibrating the Washington Works
‘groundwater model (DuPont, 1999). The groundwater model conclusions indicated that
groundwater fom the main plant area is contained to the DuPont property by operation of
the sit production wells.
1112 1990 hydrogeologie assessment, production well specific capacity testingof the
DuPont-Lubeck Well Field and the East Well Field was conducted. The results were
used to calculate the transmissivity and the hydraulic conductivityofth alluvial aquifer
(DuPont 1990). Inthe vicinityof the DuPont-Lubeck Well Field, transmissivity values
ranged between 114,900 and 127,500 gallons per day per square foot (sp). In the
vicinityof the East Well Field, the transmissivity values ranged between 16,050 and
50,000 gpd. Hydraulic conductivity values were calculated from the transmissivity
values for the East Well Fic. For Wells AX13-PWOI and AZI3-PWOI, the hydraulic
conductivity values ranged from 0.013 10 0.055 centimeters/second (cm/sec) and from
0.0110 0.049 cmscc, respectively.
Using the hydraulic conductivity values fiom the 1990 study and the hydraulic gradient
values determined from groundwater lovations measured in 1990 and assuming an
effective porosity value for sand and gravel of 35 %, the groundwater flow velocity for
several wel pairs was calculated. The groundwater flow velocity was estimated at
5 feetday (1d) between monitoring wells T13-MWOL and L18-MWOI in the southwesto portionofthe site, A groundwater flow velocity of3 fd was estimated between
monitoring wells POG-MWOT and K14-MWOL in the westem central portionofthe sie.
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Inthe caste portionofthe sit, a groundwater flow velocityof2.5 fd was estimated® for the site aquifer between monitoring wells AL10-MWOI and AO09-MWOL
‘Groundwater cps at the Riverbank Landfill were identified and sampled during the VI(DuPont 1992). An active French-Drain groundwater collection has been in operation atthe Riverbank Landfill since 1991. The RFI verified that the collection systemeffectively captures waterat the seep area.

23 Water Quality

2.3.1 Surface Water Quality
Historical surface water C-8 concentrations are presented in Table 2.1. Surface water‘sample locations are shown on Figure 2.2. Surface water C-8 concentrations weremeasured in2000and 2001 at two outfalls, 002 and 005 and at two river locations. Theoulfalls have been sampled monthly since February 2001. Outfall 005 C-5concentrations have ranged from 1.43 ug/l 199 ug/lwhile Outfall 002 C-8concentrations overall have been much lower, ranging from 0.436 ug/ (0.8.54 ug. Ingeneral, Outfall C-8 concentrations have significantly declined in 2001. This is the resultof installation ofa carbon adsorption treatment system in the luropolymers process. Thesystem isdesigned to emove a major percentageofC-8 from the process wastewater,

232 Groundwater Quality

since 1991 (Table 2.1B), however, the wells sampled and the sampling frequency hasbeen variable. Some wells have been monitored annually since 1996 and others have.been monitored quarterly statingin January 2001. Two plant-wide groundwater.sampling events wcrc conducted a part ofthe RFI (November 1998 and February 1999)and are discussed below. The sampling events focused on evaluating groundwaterquality from existing and newly installed wells associated with the Burning Ground andRiverbankLandfillDigestion Ponds SWMUs.
All plant wells sampled during the RFI were analyzed for C-8. At the RiverbankLandfillDigestion Ponds area (in the western portionofthe Riverbank Landfill), C-§ wasdetected in groundwater and previous scep samples. Figurcs 2.6C and 2.6D depict thewell locations and results for C-8. Measured concentrations ranged from <0.1 10 13,600HE/L. Concentrations were below 40 ug/L in 28 of the 37 wells sampled; in the other 9wells. maximum concentrations ranged from 380 0 13,600 ug/L. The highestconcentrations were measured in monitoring wells PO4-MWO2 and RO4-MWO2, near theDigestion Ponds arca.
The RFI C-8 concentration values wer utilized for contouring. Isoconcentration mapswere prepared and are presented in Figures 2.6A and 2.6B.

CapenheybeViningion, OF

000509
_. Eotesors
MAHO000446



ManPantangtants Washington Works Maln Plantdenfoowdlond WashingtonWorksMainPlant
@ 3°? DrinkingTap Water Quality

Production Well AMO7-PWOI (historically known as well 336) supplies potable water tothe main plant. C-§ concentrations in drinking/tap water have been measured at fourdistribution points on the plantperiodically since May 1999 (Table 2.1C),‘Concentrations ranged from 0.213 ug/l (0 0.589 ug. C-8 concentrations detected at threesampling points in the distribution system on October 11, 2001 were 0.507, 0.45, and0.423 ug, respectively. No obvious trends are seen in the data.

24 Site Conceptual Model

‘The main plant site conceptual model describes the potential exposure routes for currentand future human and ecological receptors. Potential exposure routes were evaluated andclassified as complete or incomplete.
Direct exposure to C-8 bearing materials contained within the SWMUs is minimal ornon-existent, because these materials have been removed and regraded or paved (BumingGround, Waste Incinerators, and Digestion Ponds) or covered and vegetated. Therefore,contact with these materials is considered to be an incomplete exposure pathway.
A large portionof the plant ite is covcred with asphalt and concrete. Hence surfacewater contact with C-8 impacted soils or groundwater is not likely in these areas.‘Therefore, surface water contacting C-8 impacted soils isconsidered tobean incompleteexposure pathway. Muchofthe precipitation falling on site is routed toward drains and® storm sewers, which ulimately discharge into the Ohio River. Precipitation faling onthe riverbank slope cither percolatcs into the soil or runs offto the river. The secps thatoccur in places along the riverbank are probably caused by percolated water thataccumulates above the slumped, low-permeability clayand siltof the Ohio River depositsthat underlie topsoil and fil along the riverbank. Contact with impacted sep water jsconsidered to be an incomplete exposure pathway duc to the active french-drain‘groundwater collection system.
Direct exposure 0 groundwater impacted by C-8 is also considered 0 be an incompletepathuay because groundwater i located at about 60 fect bys. The only potential contactroute for groundwateris via contact with watcr pumped from production wells, Waterpumped from production wells i used for two purposes, supplying drinking water andproviding industrial process wate.
Well AMO7-PWOL is oneofthree production wells that provides drinking water to themain plant. Other wells are AOOS-PWOI and AQO9-PWOL. AMOT-PWO was sampledeight times. Measured concentrationsofC-§ in this well suggested that this exposurepathway is considered to be complete. However, average concentrations ofC-8 indrinking water i point ofuse (which is a mixtureofwater from the three wells)willbe:ower than the maximum concentrations detected in any single well. Contact withimpacted drinking/tap water is a complete exposure pathway,
‘C-8 was detected in production wells providing industrial process water (K16-PWOI,VOS-PWOI, and LO4-PWO1). The maximum concentration of C-8 was detected in well® KI6-PWOI (16.2 ug/l). Water from these wells is not used for drinking, but rather forindustrial processes including non-contact and contact cooling water, fire water, process
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Hai PortnsLan Washington Works Main Plantdefen WashingtonWorksMainPlant
ater, conversion to demineralized water to generat steam, andlor consumption i theo ‘manufacturing processes. There is a potential for limited contact, however, his contact isexpected to be minimal. Average concentrationsofC-8 in process water ai the point ofuse (which is a mixtureofwater from several production wells) will be lower thanmaximo concentrations detected in any single well. Therefore while ths exposucepathway is complete, itis considered to be minimal.
The RF ecological evaluation focused on identifying whether significant ecologicalresources may be exposed to site-rlated constituents released from the SWMUS. Thisevaluation concluded tha surface soil at the Riverbank LandfillDigestion Pondsi theonly potential ecological exposure medium within the RFT study area. Surface watercontact with C-§ impacted soils or groundwater is not likely because the WageIncincratos and Burning Ground SWMUsare covered withgravel, asphalt, o buildingsand do not provide ecological habitat. Subsurface soil (greater than 2 feet) andgroundwater are not exposure mediaof concer for ecological recepiors, and‘groundwater does not discharge to surface water at the sie,

25 Data Gaps
The following data gaps were identified for the main plant:
9 Additional monitoring wells are necded to further delineate C- concentrations inroundwater and 0 evaluate groundwater low divectons, particularly forgroundwater low in the bedrock below the unconfined alluvial aquiferoo 3 Continued refinementofthe groundwater model for the msi lant fs requir 0reevaluate that groundwater capture by the pumping els is occurring at the steand that noof site migrationof C-8 impaced groundwater is occurring.
Q Surface water quality in the Ofio River should be evaluated. Aseparate workplan is curently being designed to address this issuc.

Activites o fil the data gaps will be proposed and discussed in the work plan.
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Table 2.0
Monitoring Well Construction Data

DuPont Washington Works Main Plant
‘Washington, WV
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Table 2.0
Monitoring Well Construction Data

DuPont Washington Works Main Plant
Washington, Wy -
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® Table 2.1A
Summary of Analytical Results:
C-8 in Surface Water SamplesDuPont Washington Works Main Plant

Washington, WV
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Table 2.1B
Summary of Analytical Results:

® C-8 in Groundwater
DuPont Washington Works Main Plant

Washington,Wv
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Table 218‘Summary of Analytics Results con't):-81n Groundwater DuPont Washington Works Main Plan, Washington, WV
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Table 218
‘SummaryofAnalytical Resuits (con't):©:81n Groundwater DuPont Washington Works Main Plant, Washinglon,WV
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® Table 2.1C
SummaryofC-8 Analytical Results:Drinking/Tap Water SamplesDuPont Washington Works Main Plant

Washington, WV
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MainPlantand Lands Local Landfill

® 3.0 LOCAL LANDFILL
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Nin lot oct Local Landfill

® 3.1 Introduction

“The Local Landfil is located immediately adjacent to the main plantoffthe southern
perimeter (Figure 3.0). The landfill and plant are located along the Ohio River in
Washington, West Virginia, approximately seven miles southwest of Parkersburg, West
Virginia. A water use and well survey is curently being conducted for the area withina
1-mile radiusofthe landfill perimeter (Figure 3.1).
The Local Landfill consistsof three separate closed cells located on the heavily wooded
250-acre site. The cells were operated from 1964 to the middle 1980s under West
Virginia/National Pollutant Discharge Elimination System (WVNPDES) Permit No.
0076538. The pei is currently undergoing renewal and is expected to be effective in
January 2002. The permit requires monthly surface water sampling and semi-annual
‘groundwater monitoring,
Materials landfilled included scrap product, scrap metal, wood pallets and bins, and
Powerhouse ash. Approximately 144 tonsofwaste per year were disposed in the landfill.
Powerhouse ash comprised abou 70 percentof the fotai waste. The specific sourceofC-
8in historical groundwater and surface water samples collected from on-site locations
has rot yet been determined. The cells were closed and covered with approximately two
feet of low permeability soil.
Figure 3.2 shows the locationof the three cells, monitoring wells, and surface water
sampling points. The cells have no compacted or synthetic botiom liners. However, a
composedofreddish brown clay and weathered shale having a very low hydraulic
conductivityofabout 5 X 10” cm/sec (DuPont, 1990) and ranges from 3.5 to 19.5 feet in
thickness.

32 Environmental Setting

32.1 Geology
“The Local Landfil i situated ina hilly area withreliefofapproximately 30 0 40 feet.
‘The slopes appar to bea combinationof natural topography with teraced outcrops of
massive sandstone and silistone underlying varying amountsofsoil cover and man-made:
Jandfill latcaus. The locationsoftwo cross-sections developed for the Local Landfill areshown in Figure 3.3. The two cross-sections, A-A’ and B-B, are shown in Figures 3.4A
and 3.48, respectively.
A shallow tight clay layer staring at ground surface ranges from three 10.25 feet thick.
The clay contains some minor sandy and silty zones, and some pebbles and fragments of
sandstone in some locations. The clays areof low plasticity and appear to be well
compacted, often displaying a laminar structure (DuPont, 1990). Underlying the shallowclaylayer is weathered shale ranging from 1010 35 feet thick. Below ths competent
bedrock is present at depths ranging from 21 to 40 feet below ground surfce.
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MsiPintsnd Lots Local Landfill

“The bedrock at the Local Landill consists of inter-bedded red and varicolorcd sandy or
® calcareous shal, and gray, green, and brown sandstoneofthe Permian age Dunkard

‘Group. The maximum thickness ofthe Dunkard Group in this region is 570 feet. The.
cross-sections show that the sandstone layers dip gently towards the north. Mostofthe
sandstone layers located in the uppec portionofthe stratigraphic section arelenticularand
Haterally discontinuous. Two laterally continuous sandstone layers are located in the
Tower stratigraphic section.

3.22 Hydrology, Hydrogeology and Groundwater Flow

Hydrology
In general, infiltrationofprecipitation is limited due to the very low hydraulic
conductivity (5 x 10°cnvscc)ofthe surficial clays (where these clays exist) and the
‘weathered bedrock (DuPont, 1992). In addition, infiltrationofprecipitation into the cells
is limited by approximately 2-feetof low permeability soil and vegetative cover capping
ofthe cells. Leachate from the southerncell and the eastern cel flows from the seeps in
the steep valley walls to leachate collection ponds, Pond I, 2 and 3 (Figure 3.2).
Leachate from these pondsisdischarged into a pipeline and conveyed to the main plant
where it passes through storm water Outfall no. 001 into the Ohio River. Monitoring of
‘combined pond effluent conveyed in the pipeline is conducted at Outlet 101.
Hydrogeology
Groundwater underlying the Local Landfill occurs in two zones. The discontinuous upper

® zone consistofthe lays and underlying weshered bedrock and hs a very low
hydraulic conductivity (DuPont, 1992). The lower zonc consistsof the continuous and
discontinuous sandstone layers having low permeability of 1 x 10° cmsec. The
sandstone layers are separated by laterallycontinuous shale layers. Well yiclds from the:
sandstone layers are very low, ranging from <0.5 gpm to 1.5 gpm (DuPont, 1992). The
upper (and thicker) ofthe two laterally continuous sandstone layers located in the lower
zone at clevations between 710-740 feet above Mean Sea Level (Figures 3.4A and 3.43)
has been designated as the “underlying significant aquifer” and is currently monitored
‘semiannually as required by the permit
In 1989, eight monitoring wells were installed at the Local Landiill by Tetra Tech
Richardson (LLMW-1 through 8). However, fiveofthese monitor wells (LLMW-1, 2,-
3,5, and ~7) were closed in 1996 because hey were screened in the discontinuous
shallow clays and underlying weathered bedrock. LLMW-8, 2 bedrock well, was closed
in 1997 because it was dry. Two additional bedrock wells, LLMW-9 and -10were
installed in 1995 and 1997, respectively. LLMW-9 was installed as a background well
These wells are screened within the significant underlying aquifer. Table 3.0 summarizes
the well construction data for the existing monitoring wells.
Groundwater Flow
‘Groundwater elevations have been measured semiannually since 1994. Groundwater
elevation contour maps for the significant underlying aquifer have been prepared from

® this dataa required by the WVNPDES Permit No. 0076538. Figures 3.5A through 3.5G
present maps for 2001 through 1996 and 1994. The groundwater conlours were
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sinPian arama Local Landfill

® transferred from the original maps submitted for the permit to the updated Local Landfill
base map.
Evaluationoflimited groundwater elevation data for te closed wells (based on well
installation information) indicates a downweard vertical gradient between the upper
discontinuous water bearing zone and the lower sandstone layers containing the
‘underlying significant aquifer. In addition, C-8 present in the underlying significant
aquifer provides further support for adownward vertical gradient.
‘The groundwater contour maps for the underlying significant aquifer show that flow is
from the south to the north towards the plant. The sandstonesofthe underlying.
significant aquifer outcrop in the valley walls where discharge may occur as seeps.
However, groundwater may also flow downslope within the fractured rocksof the valley
wallsand ultimately enter the alluvial terrace deposit on the main plant. Groundwater
discharging to seeps ultimately migrates to the plant through a numberof pathways. It
can discharge downward to leachate collection ponds and pipes 10 the main plant where it
enters storm sewers and discharges fo the Ohio River. Groundwater also can seep to
small streams draining the property to the north and flowing o the Quatemary alluvial
temace unconfined aquifer where pumpingof on-site active well fields controls
groundwater flow. Groundwater flow in the alluvial aquifer, adjacent to the valley walls
ofthe Local Landfill, i towards the pumping wells located near and parallel o the Ohio
River. The pumpingof these well fields also lowers the groundwater level to below river
stage, inducing surface water from the river o flow into the alluvium towards the
pumping wells. Water from the pumping wells is used for non-contact cooling purposes

® nd Wim is discharged th Ohio Rive.
3.3 Water Quality

33.1 SurfaceWater Quality
Table 3.1A presents the historical C-8 concentration data available for surface water.
Figure 3.2 shows the surface water sampling locations,if the location currently exists.
‘Samples from two outfall, four outlets, two streams, and ore leachate sampling location
have been collected periodically since 1994, C-§ concentrations in the outfalls and
outlets range from <0.2 uy 10 80 ug/l. Stream sample C-§ concentrations ranged from.
4.12 ug/l to 15 ug/l. The leachate sample, collected in the pipe fiom the leachate ponds, .
had 2 concentrationof 31 ug/} (February 1994). For sample locations having more than
two sampling events, the concentrationofC-8i decreasing with time although it is
difficult to accurately identify trends in samples with the limited data set. The C-§
concentration at Outlet 101, located at the northeastern portionofthe side, have
decreased from 54 ug/l to 12 ug/l over the course of three sampling cvents.

3.3.2 Groundwater Quality
Analysisof C-8 in groundwater has been conducted annually on a voluntary basis since
1996. Table 3.1B presents the data available for C-8 in Local Landfill monitoring wells.

o Groundwater was sampled annually in 1996, and 1998 through 2001 for three wells,
LLMW-4,-6, and -9. LLMW-10 was sampled twice in 1998 and 1999. The limitcd
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® ‘amountof data makes it difficult to develop concentration contour maps. In addition, the
‘monitoring wells are located a three separate reas (cells) ofthe landfil; therefore,
annual data for the past four years is posted in Figures 3.6A through 3.6 but is not
contoured. }
C8 concentrations in LLMW-9and-10range from non-detectable to 0.22 ug/l. The
other two wells, LLMW-4 and -6, have the highest concentrations, ranging from 1.4 10 39
ug/l and from 1.32 0 15 ug/l respectively. Although there is limited data, the data shows.
a distinct reduction in C-8 concentration over time for wells LLMW-4, -6, and -9.

3.4 Site Conceptual Model
“The Local Landfl site conceptual model describes the potential exposure routes for
current and future human and ecological receptors. Potential exposure routes were:
evaluated and classified as complete or incomplete.
Access to the Local Landfill i restricted by electronic and locked gates at the road
entrances. However, a posted nature tral has been established on the east sideof the
landfill property. The trail loops around the castern part ofthe landfil starting and
ending near the landfills electrically operated gate. The nature trail is a marked trail and
docs not cross the cells. Access to the site from surrounding roads is possible but is
discouraged due to the heavily wooded nature of the property and the hilly terrain.
“The three cells at the Local Landfill are covered with a low permeability soil and

o vegetative cover, “This cover prevents human ad ecologies HCeplors” sxposurs to the
landfilled materials and to the oils potentially impacted by the landfill materials.
However, these materials could potentially be exposed by extensive digging orrooting in
the soil by animals or unauthorized people. Therefore this pathway is considered to be
potentially complete but minimal,
An additional potentially complete exposure pathway exists fthe soil and vegetative cap
iseroded by precipitation. Permit WV0076538 requires that the landfill surface will be
inspected quarterly for evidenceof cracking or crosion (which could allow surface water
10 enter the solid waste deposit) and evidenceof seilingof solid wast (causing ponding
ofsurface water). Per Condition G-16of the permit, a stormwater erosion inspection is
conducted annually. Therefor, this potentially complete pathway i considered to be
minimal.
Atthe landfill, precipitation isexpected to take oneoftwo paths. Tt may infiltrate
downward through the vegetated sil cover and into th cells. However, the low
permeabilityofthe soil cover reduces the amountof inflration.Ifthe precipitation
infiltrates the soil cover, it will possibly encounter the landfill materials and will continue:
downwards. 1t may be prevented from further downward migration by the low
permeability clays and weathered bedrock. However, ifthis water migrated further
downward, it should encounter the sandstones and shale layers. Groundwater flowing
through the sandstone layers that outcrop in the valley walls located above the plant site's
southem edge wouldbe exposed at the surface in seeps, ifseepsexist. The existence and

o Tocationof sceps at some places on the property have been observed, particularly those
mentioned ncar the leachate collection ponds. Muchofth site remains unexplored,
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® therefore, complete evaluation ofthis potential exposure pathway (surface water (0
groundwater to surface water) is curently not available.
Another possible migration routeforprecipitation is direct low as surface water via
overland flow downslope. In this case the water would not encounter the fll materials at
any point it time. This potential exposure pathway is considered incomplete.
Contact with groundwater impacted by C-8 is another potential exposure route for current
and future human and ecological receptors. However, contact with groundwater under
the landfill is limited, although, contact with leachate tht has reached the ground surface:
via seeps is possible in the vicinityof Pond 1, near the southern most cell. Ponds are
open and accessible to limited numberofDuPont employees. As tated previously,
groundwater flowing through the sandstone layers that outcrop i the valley walls located
above the plant ites southern edge would be a possible contact location. However,
because seeps in this areaare not evident, it is likely that groundwater flows downslope.
within the fractured rocksof the valley walls and discharges to the main plant alluvial
terrace. Determining the existence and locationof seeps on the property has nol been
completed therefore, this potential exposure pathway cannot be fully evaluated.

35 Data Gaps
“The following data gaps were identified forthe Local Landfill

Identify the locationsof secps in the valley walls anddetermine water quality
o with respect to C-8 concentration.

Q Determine the C-§ concentration in streams and other surface water bodies.
Q Acquire additional geological data to refine the Site Conceptual Model.

Install additional monitoring wells to provide additional groundwater low data
and groundwater quality daa

© Gather additonal C-§ concentration data from monitoring wels for plume
delineation.

Activities to fll th data gaps will be proposed and discussed in the work plan.

36 References
DuPont. 1990. Washington Works 1990 Preliminary Hydrogeologic Assessment. Solid

Waste & Geological Engineering Department.

1992. Verification Investigation EI. DuPont de Nemours Co. Washinglon
Works Apel 1992. (Vol. 1)
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® Table 3.1A
Summary of Analytical Results:
C8 in Surface Water Samples

Local Landfill
Washington, WV
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® Table 3.1B

‘SummaryofAnalytical Results:

C-8 in Groundwater

Local Landfill

Washington, WV
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@ 41 introduction
The Letart Landfill is located just northof the town ofLetart in Mason County,West Virginia (Figure 4.0). A wateruseand well survey is being completed for the areawithina 1-mile radius from the landfill perimeter (Figure 4.1).
The landfill covers approximately 17-acres of a 205-acre parcel of land owned by DuPontWashington Works. It was in operation from the early 1960s to 1995. The landfill was.operated and closed under West Virginia Solid Waste National Pollutant DischrgeElimination System Permit No. WV 0076066. This. permit requires quarterlyroundwater monitoring, outfall and surface water monitoring and engineered cap‘maintenance.
Figure 4.2 shows the landfill extent, orientation, topography, and monitoring welllocations. The landfill was constructed within a natural ravine and ‘has no compacted orsynthetic bottom liners. However, a hydrogeologie evaluation indicated that the naturalsoil resent under the landfill material is composed ofhighly plastic lay and sft having apermeabilityof about 107 cmisec (DuPant, 1993). The sol thickness ranges from4 to 14.feet, averaging about§ feet in thickness
Letart Landfill received waste was from the Fluoropolymer manufacturing process at theplant that consisted primarilyofscrap product, scrap metal, wood pallets and bins, andmiscellaneous trash. Approximately 5,000,000 poundsof waste per year were disposedin the landfill. This waste is believed tobe the sourceofC-8 in the Historical@ onesevediobeesucoC-nheis
The Letart Landfill was permanently closed by installing an engineered multilayerseosymthetic and soil cap (DuPont, 2001). Included in he closure activities woes theinstallation ofa leachate collection system, erosion and drainage control measures andchain-link fencing. The cap construction was completed in Apr] 2001

4.2 Environmental Setting

4.2.1 Geology

The Letart Lands situated on heavily dissected plateau consisting ofseveral seepV-shaped valleys. Residual soil covers most landfil areas. Ingeneral, the soil at the sitehas been described as residual in nature, consisting primarily of heavy clays derived fromthe weatheringofbedrock. At most landfill areas, the soil is less than ten feet thick, witha maximum thickness of20.5 fee.
The underlying bedrock at the Letart Landfill consistsofiner-bedded red and varioloredsandy or calcarcous shale, and gray, green, and brown sandstoneof the Permian age -Durkard Group. The maximum thicknessof the Dunkard Group in this region fs 570feet. The locationof two cross-sections, A-A” and B-B", crossing the landfill are shownin Figure 43. The two cross-sectionsof the underlying gcology arc shown on Figures® 4.4A and 44.
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o Geologic investigations conducted at the Letart Landfill identified six stratigraphic water-bearing zones that were designated as Zone A through Zone F, with Zone A being theshallowest zone and Zone F the deepest. These zones consist of massive, very fine tofine grained crystalline sandstone with occasional shale lenses. Zones A through F areseparated by locally continuous shaleunits tht are generally ten feet or greater inthickness. Zones A through D/E are discontinuous. Zone Fis the firs laterallycontinuous zone under the landfill. Zones A, C, D/E and F outcrop on the valley sidesand along the Ohio River near the southern endof the landfill.

4.22 Hydrology, Hydrogeology and Groundwater Flow
Hydrology
‘The Letart Landfill engineered cap system prevents surface water from contactinglandfilled materials. Precipitation falling on the cngincered cap system takes oneoftwopaths. It may infiltrate downward through the vegetated soil and encounter theimpermeable geomembrane and then flow laterally downslope on 0pof thegeomembrane. Aliematively, precipitation may flow via overland flow on topof the.vegetative layer downslope. In either situation, this surface water docs not contact thelandfilled materials and migrates downslope towards drainage ditches constructed in oradjacent to the cap system. Precipitation falling on the northwest side ofthe upper part ofthe cap flows downslope towards the southwest, away from the landfil into a drainage.ditch that flows toa sediment trap nar LMW-6. Precipitation falling on the remaining,o portionsofthe cap flow downslope and towards the south in drainage ditches.
Hydrogeology
Hydraulic conductivity testing fi. slug tests (Zone A) and borehole packer fests (ZonesC, D/E and F)ofthe bedrock zones indicates tha these zones display low hydraulicconductivity (Tetra Tech Richardson, 1990). Zone A hydraulic conductivity is low,ranging from 10 cm/sec to less than 10° cmisec. (There are no wells monitoring ZoneB, therefore, it was not tested.) Zones C and F have very low hydraulic conductivitiesranging from 10° cm/sec to les than 10° nsec. Zone DIE hydraulic conductivities arealso very low and range from 10” cm/sec to 10% emjsec.
Zone F has been designated the “underlying significant aquifer” as defined by to the WestVirginia Solid Waste Management Regulations because itis laterally continuous underthe landiill and is thought to be hydraulically connected to the Ohio River southof the :Tandfll. Most current groundwater monitoring is conducted in Zone F.
The low hydraulic conductivity can be atributed to the very fine-grained natureof thewater-bearing unis. In addition, many sandstone units in the region typically display.effective porosity as low as 1 percent. This low porosity results from pore space beingfilled in by authigenic minerals (e.g, kaolinite) sometime after original sedimentdeposition.
Zone F groundwater average linear velocities were calculated for flow from the north tothe southwest and from the north to the southeast (DuPont, 2000). These values are® relatively low, 0.01 and 0.003 f/day respectively. The low velocities calculated in the Fzone indicate that groundwater flow beneath the landfill s very slow, attributable to the
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ry low hydraulic conductivity presen nth F zone and al th overlying nits as wel, Low

vertical hydraulic conductivities in the overlying shallow zones limit infiltration and
recharge down to the F zone.

‘The saturated thickness ofZone Franges from 22 feet in the upgradient well (LMW-24)
to between 2 and 8 feet in five downgradient wells (LMW-SA, -6, -9,-10,and ~11). Inmany instances, the monitoring wells at the land cannot be sampled ur 48 hors (orlonger) after purging, when a sufficient quantityof groundwater has recovered in the wellscreen ntrval.
‘Groundwater Flow

Thirteen moritoring wells have been installed at the Letat Land in the Zone A, C,
DIE, and Fsandstone units (Tetra Tech Richardson, 1989; 1990). Twoofthese wells,LMW-102nd LMW-11, were insialed in Oetber 3001 10 provide atdiions dots fem
Zone F to the north and south of the landfill. Table 4.0 lists the wells. monitoring each20nc and provides well contruction information. Water level measurements an
calculated groundwater elevations have been measured quarterly. Figures 4.5A through
4.5F provide available annual groundwater elevation contour ‘maps for ZoneF as requiredfor the permit. Tris data was rasferrcd fiom th orginal maps eubmitd for he permittothe updated Letart Landi base mo,
The location and limited numberofmonitoring wells within Zones A,C and DIErns determinationof groundwater lw directions within these zones. However,elevations measurod in the monitoring wels indicate adowmward vertical gradient within® the site groundwater system. Wilin Zone F, a groundwater divide exists cader thecentrofthe landfill nanorth-southdirection. Groundwater ast ofhe divide lows
southeast towards the Ohio River. Groundwater westofthe divide flows towards theswt and southwest. Groundwater ievation dat, including he newly incited LAW-11,the most nother monitoring well indicatesa sigh componentof oriwardrounder low in Zane Fi hs are
Rapid decreases in the observed volumeofwater discharging from the leachate collectionsystem in 2001 indicate that groundate flow under the AGT 1 bing reaty seducedin tesponse to th insalation ofthe engineered ap system. In addition. (hr eductionindicacs that anew equilibrium state for groundwater flow has no ye been reachedContinued monitoringof groundvwster elevations ofZoncs A through Fis require 10,evaluate long-term changes in groundwater flow resuling (rom closure sets

4.3 Water Quality

4.3.1 Surface Water Quality

Voluntary surface water sampling for C-8 hs bee performed periodically since 1991,This data is presented in Table 4.14. The two locations sampled most equcntly, teUpper and Lower ponds, no longer exit. During concircionofthe enginseret copsystem, these ponds were dewatered nd the sediments underlying the pond were°o cxcavaicd and placed in low aresofthe landfill prior he mataliton ofhe cep
Currently, only two surface water locations still exist (due to landfill cap construction)
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‘and are being sampled. These locations include the leachate from the landfill [location
o 002(leachatc basin)] and the stream located slightly eastofthe property line along Rt. 33,

‘The locationsofthese surface water-sampling points are shown in Figure 4.2.

4.3.2 Groundwater Quality -

Groundwater from the monitoring well has also been voluntarily sampled and analyzedfor C8 periodically since 1991. However, sampling did not take place on an annual
‘basis until 1996 and quarterly sampling began the secondhalfof 1999, when C-8 wasadded to the permit as 2monitoring parameter. Table 4. 1Bpresents all historical analysisavailable for C-8 from monitoring wells at the Letart Landfill. The limited data sot makescontouring th values difficult therefore, the valucs were posted on maps and notcontoured. Figures 4.6A through 4 6D present the C-§ concentation values fo July
2001, January 2000, July 1999, and November 1991, respectively.

An initial examinationof the groundwater data does not show any obvious overallconcentration trends (Table 4.1B). For well having data fiom 1991 through 2001, itappears that the concentrations measured in 1991 were the lowest. From 1991, the
concentrations in all wells increased. Currently, concentrations are now ‘decreasing again
in the most recent sampling events. However, identifying trends in the data iscomplicated by th fat hal three diffrent analytical lsboratoris have been contracted toperform the analyses between 1991 and 2001. Inaddition, theeffetsofthe installationof the engineered cap system (preventing further surface water inflation) may or may° not be observable in th limited recent data
For the most recent sampling event and analysis (October 2001, the samplingandanalytical procedures, and the analytical instrumentation used were modified a gainbeter accuracy in the C-8 analytical results. These modified procedures will be atlizedforall future analysis ofgroundwater samples for C+. Coninued monitoringofC8concentrations in groundwater is required to accurately evaluate he long-term frends in‘oundwater quay,
IFiti assumed that impacted groundwater lows from Zone A downward to Zone Fandulimately migalcs 0 the Ohio River, the C-8 historical mean for LMW-SB (Table 4.1B)can be used along witth estimated groundwater flux to calculate the C-8 loading to hefiver. The following assumptions were made in tis calculation.

O The saturated thickness is 25 fat LMW-SB. This is higher than the most recent -groundwater elevation measurement and therefore,is a conservative value.
@ The lengthofthe aquifer discharging to the Ohio River is 1000 ft based on thegeologic cross-sections
Q The historical mean value of855 ug/l for LMW-SB, adowngradient wel,

represents the concentrationofC-8 in the aquifer.

© The velocity of groundwater inthe aquiferi 0.01 fiday. Groundwater averagelinear velocities for theF zone are calculated 10 be 0.01 day from the north to
the southwest and 0.003 fUday from the north to the southeast (DuPont, 2000).

o Using these assumptions, the calculation for loading to the Ohio River is shown below:
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o A=Area=1000ft length x 25 ftsaturatedthicknessforZone F = 25,000 fi!

V = Velocity = 0,01 Uday (estimated)
Q=flux=AxV=(25,000 f)x (0.01 fday)x (7.48 gal’) x (365 day/yr.)

= 682,550 galiyr
Mess=(855 ug/l x(12/10°ug)x(1kg/1000)x 1 10/2.205 ke) x(4.785 gal)

= 147610” Ibigal x 682,550 galiyr
= 1x10” bly

Estimated annual loading to the Ohio River is very low based on the calculated mass andshould result ina very low C-8 concentration in the Ohio River. The low calculated massis reasonable given the low hydraulic conductivitiesand low average linear velocitiesobserved in theF zon.

4.4 Site Conceptual Model
‘The Letart Landi site conceptual model describes the potential exposure routes forcurrent and future human and ecological receplors. Potential exposure routes wereevaluated and classified as complete or incomplete.
The Letart Landfill closure was completed in April 2001 with the installationof anengineered cap system. The engineered cap sysicm prevents human and ceological® contact with the landfilled material. Contact with landfilled materials would only bepossible ifthe cap system were to be intentionally breached by workers or trespasers orby extensive, vigorous digging by animals. However, dense vegetation and appropriatelyinstalled fencing restricts access by unauthorized individuals and animals. Therefore,direct exposure to landfilled materialsi a potentially complete but very limited cxposurcpathway.
Exposureoflandfilled material becauseof erosionof the engineered cap system due tostorm runoffis alsoa potential human and ecological exposure pathway. However, capsystem drainage controls were designed to convey the runoff from the landfill cap to 1designateddischarge point and to eliminate the potential for runoff-rlated erosion ofthecap. In addition, the landfill cap is required to be inspected at least quarterly (permitrequirement C.12.A) for evidenceof erosion as part ofthe ste Storm Water PollutionPrevention Plan. Therefore, this potential exposure pathwayis aso a potentiallycomplete but minimal exposure pathway.
The Letart Landfill engineered cap system prevents surface water from contactinglandfilled materials. Surface water migrates towards drainage ditches constructed in thecap system and is discharged a the southern edge ofthe landfill. Because this surface.water does not contact the landfilled materials, it is not impacted by C-8. Therefore,‘contact with this surface water is an incomplete exposure pathway.
‘Groundwater contacting the landfilled material has been impacted by C-8. Contact wihthis impacted groundwater presentsa possible human and ecological exposure pathway® due to groundwater flow pattems. Groundwater flow under the landfill has shown thatprior to the installationofthe engineered cap, surface water impinging on the landfill
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‘migrated downward through the landfill material. These waters continued to flow aso groundwater downward towards Zone F where it then flowed laterally to the west and
south. Currently, the engineered cap prevents surface water from contacting the landfilled
‘materials although groundwater migrating laterally and vertically underneath the landfillmay still contact the landfilled materials. Groundwater under the engincered capmigrates to the leachate collection system. Discharge from the leachate collection systemis piped to an outfall (002(achate basin)] where it enters a small, shallow, wet weather
stream that flows approximately 400 feet beforeitdischarges to the Ohio River. Contactwith leachate is a potential pathway exposure route for current and future human and
ecological receptors, however, this pathway is considered complete but limited due to therestricted acces oth aca
Zones DIE and F occur a clevaions lower than the leachate collcton system,‘Groundwater flowing from these zoneo the south discharges to the Ohio River,‘Contact with this water is limited 10 the areas where these zones may outcrop on the
valley walls. However, in general, groundwater flows downslope within the shallowsoil,
colluvium, and fractured rocksofthe valley walls and would only be exposed at thesurfaceifseeps exist. Currently, there is no data available on the existence or location ofseeps on the slopes adjacent to the landfill or along the Ohio River. Therefore, evaluation
ofthis potential pathway exposure route for current and future human andecologicalrescptors is no pssise at his time
Groundwater that flows to the west fom Zone Fis kel to discharge fo nearby valleyinage systems nd 0 ulimately migrate 0 the Ohio River. Again, groundviner lows@ ovina he cued rock orb vayhena1the surfaceifseeps exist. Curry, there is no data available o th existence orlocationofseeps in the allcys south ofthe landfill. Therefor, evaluation of hispotential pathway exposure routefo curent and fur human and ecological receptors snot possible at tis time.

45 Data Gaps

“he following da gaps wer identified fr the Letar Land:
 Idenify the locationsofseeps n the valley wall, particularly in the step valleywall long the Ohio River, and determine water quality with respec to C.8concentration .

2 Determine the CS concentration in the Ohio River.
3 Detemine the C-8 concentration i streams and other surfacewater bodies.
Q Acquire additional geological data to refinc the Site Conceptual Model.
9 Instal additional moritor wells to provid additonal groundviter low data andsroundater quality dts.
© Gather aiional C-8 concentration data fom monitoring wels for plumedelineation.

o Activities to il the data gaps will be proposedanddiscussed in the work plan.
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o Table 4.1A
Summary of Analytical Results:
C-8in Surface Water Samples

Letart Landfill
Letart, WV
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Table 4.1B
® ‘Summaryof Analytical Results:

C-8 in Groundwater
Letart Landfill
Letart, WV
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Table 4.18 Summaryof Analytical Results (Con’t):
C-8 in Groundwater
Letart Landfill
Letart, WV
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Table 4.18
® Summary of Analytical Results:

C-8 in Groundwater
Letart Landfill

Letart, WV
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Table 4.1B
Summary of Analytical Results (Con't):

C-8 in Groundwater
Letart Landfill
Letart, WW
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® 5.0 DRY RUN LANDFILL
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isn tart nstants Dry Run Landfill

@ 51 introduction
“The Dry Run Landsil i located westof the town of Lubeck, in Wood County,
‘West Virginia (Figure 5.0) and is about eight miles southwest ofthe Washington Works
‘main plant and the Local Landfill. A water use and well survey search is being
completed for the arca withina 1-mile radius rom the Dry Run Landfill perimeter
(Figure 5.1).
“The Dry Run Landfill covers approximately 17-acres ofa 535-acre parcel of land owned
by DuPont. The landfil began operation in 1986 and is till ctive at present. The
landfill is operated under West Virginia Solid Waste National Pollutant Discharge
Elimination System Perit No.WV 0076244. This permit requires quarterly groundwater
‘monitoring and monthly outfall surface water monitoring.
Figure 5.2 shows the locationofthe landfill, monitoring wells and surface water
scmpling points. The landfill was constructed within the drainage basinofDry Run, a
tributaryof the North Fork of Lee Creck, which is tributaryofthe Ohio River. The Dry
Run Landfill has no compacted or synthetic bottom liners. However, natural soil present
under the landfill materia is composedofclay and weathered shale.
“The Dry Run LandSil eceives waste from the main plant consistingof non-hazasdous
waste including scrap product, scrap metal, wood pallets, fly ash and birs, and
miscellancous trash. Approximately 50,000,000 poundsofwasteperyear have been
disposed in the landfill. Currenly, the C- source is believed to be the sludges from the
1988. The Dry Run Landfill remaining capacity calculations for 2001 show 4.4 years ofremaining fife on the cxisting cel bascd on a 128,000 yd’ net fll volume consumption
(DuPont 2000).

52 Environmental Setting

521 Geology
‘The Dry Run Landfill i situated on a heavy dissected plateau consisting ofseveral steep
V-shaped valleys. Residual soil covers most landfil areas. In general, the soila the site
has been described as residual in nature, consisting primarily of heavy clays derived fiomthe weatheringofshale.
A geotechnical investigation for the Dry Run Landfill was completed by DuPont (1996).“The investigation consistedof advancing soil est borings, est pits, laboratory testing ofsoil physical properties, stability analyses, and settlement analyses. DuPont (1996)determined that the natural residual soil underlying the landfilled materials consisted ofStiffto very hard silty clay and clayey silt with occasional rock fragments and a trace ofsand. The thickness of this natural soil ranged from 12 to 28 feet i the test borings withinthe landiilled area. A 1989 monitoring well installation program, prepared by Tetra Tech@ RT penne vel nsalanpompred Te
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overburden wells (DRMW 124, 12B, 13A, 6A) were installed to depths ranging from 11
o 1017 feet.

The underlying bedrock at the Dry Run Landfill consistsof intr-bedded red and
varicolored sandy or calcareous shale, and gray, green, and brown sandstoneofthe:
Permian age Dunkard Group (Tetra Tech Richardson, 1989). The maximum thickness of
the Dunkard Group in this region is 570 feet. The locationof two cross-sections, A-A’
and B-B, crossing the landfill and downgradientof the landfill are shown in Figure 5.3.
The two cross-sections are shown in Figures 5.47 and 5.4B.
‘There are only a limited numberofdecp monitoring wells around and upgradient from
the landfill (DRMW-14). Dashed geologic contact lines were drawn on cross-section A-
A" (Figure 5.44) because there is not sufficient data to confidently extrapolate between
DRMW-14, the upgradient well, and DRMW-13, the downgradient well. More
geological data is available (DRMW-6, -11,-12, and ~13) and was used in developing the
downgradient cross-section, B-B" (Figure 5.4) with more confidence. Cross-section B-
BY supports the interpretations made in cross-section A-A”ofrather flat ling
stratigraphic unis ofsandstone layers separated by shale layers.

5.2.2 Hydrology, Hydrogeology and Groundwater Flow
Hydrology
‘The Dry Run Landfill is situated on a heavily dissected platcau consistingofseveral steep
V-shaped valleys. Dry Run drains the valley in which the landfill i located. Many small@ aa reelynshhfedsoe,Ny
North Fork of Lee Creek.
Potesta & Associates, Inc. (1989) completeda hydrologic and hydraulic analysisofthe
receiving stream below the Dry Run Landfill. They determined thatthe watershed soils
are spit between hydrologic soil groups (HSG) C and D and estimated the flow capacity
a1 481 cubic feet per sccond (that is greater than the 10-year 24-hour storm). Potesta
(1989) also evaluated the 24-hour precipitation amount that would result in ull low
conditions at the location where the capacity was estimated. Potesta determined that
precipitation values between 5.25-5.99 inches in 24 hours would result in fll low.
The installation ofa leachate collection system a the Dry Run Landfill encompassing the
inactive lower halfof the landfill was completed by Potcsta & Associates Inc. in 1999.
Leachate from the landfill discharges ino a leachate collection sump located northwest of
the landiill (Figure 5.2) through perforated pipes buried at the low edgeofthe fil area.
“The leachate is pumped from the collection sump to a 50,000-gallon collection nk
Tocated at the top ofthe hill Leachate s pumped from the collection tank to a tanker
truck, which s then hauled 0 the main plant for treatment in the site's wastewatertreatment plant
Hydrogeology
Groundwater is found inthe overburden and the underlying bedrock aquifer. Thebedrock aquifer is considered the underlyingsignificantaquifer for NPDES permit

o required groundwater monitoring. A total of 15 monitoring wells have been installed atDry Run to monitor the overburden and bedrock aquifers. At his time, four overburden
Compendia raoza ne 5Vmeion 08
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wells (DRMW-GA, -124, -12B, and 13A), and four bedrock wells (DRMW-12, -13, -14,® and 15) stil exist The other seven velswere abandoned in 1999 by Poti &
Associates, Inc. as required by the permit because they were not being utilized for
quarterly monitoring (Potesta, 1999). Table 5.0 provides the well construction data for
existing monitoring wells. :
Groundwater Flow
Water levels measured in November 2001 indicated overburden groundwater was.
encountered between4 and 6 feet below ground surface. Although 3of the 4 wells
completed in the overburden monitor the same hydrogeologic unit, well DRMW-GA is
‘completed ata relatively higher zone, which is discontinuous at lower topographic areas.
No groundwater flow maps were prepared for the shallow water encountered in the
overburden section.
Annual groundwater clevation maps for the underlying significant aquifer were available.
forthe years 1992-1994, and 1998-2001. These maps are presented in Figures 5.5
through 5.5G. The groundwater contours were transferred from the original maps.
submitted for the permit to the updated Dry Run Landfill base map. These maps show
that groundwater in the bedrock aquifer flows from the southeast towards the northwest.
‘The groundwater elevations measured for nested wells (DRMW-12, 12, and 12B, and
'DRMW-13 and ~13A) are similar and the screened zones are constructed relatively close:
to each other, indicating thatthe overburden and bedrock aquifers may be in hydraulic
communication downgradientof the landfill

® i werQuality

5.2. Surface Water Quality
Historical surface water C-8 concentrationsare presented in Table 5.1A for six sampling
points. Sampling location for surface water sampling points stil in existence can be
found on Figure 5.2. Surface water samples have been collected periodically from these
locations since 1996 and have been collected consistently for three locations
(DRLeachate, Outlet 001 and at the property boundary) since 199. The coneeniation of
C-8 in the leachate samples have been decreasing over time (from 62 ug/l down to 27.4
ug/l) while concentration from the other locations are variableand do not indicate a clear
trend (Table 5.14).

5.32 Groundwater Quality
Historical groundwater sampling began in 1996. For wells that currenly exist, sampling
continues (DRMW-6 was abandoned in 1999; Potesta, 1999). C-§ concentration were.
contoured for someofthe sampling events for the overburden and bedrock wells. These
concentration contours can be found in Figures 5.6A through 5.6 F. Data shown in
Figure 5.6 was plotted but not contoured dueto the data spread. The data for
DRMW12-B and DRMWI3-A for July 1999 appears anomalous compared to the other
data for these two wells. The contour maps show that the highest concentrationofC-8® ists in monitoring wells 13 and 13A,bedrock nd overburden wells especvely.
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These two wells are located downgradient from the central axisof the landfill. For the
® ‘majorityofthe sampling evens for mostof the other wells, both overburden and bedrock,

the C-8 concentration has been less than 1 ug/l. The C-8 concentration for the 1999
sampling event in DRMW-14 was higher than other values measured for this well. Given
that this welisan open bedrock well, and i relatively closc to the landfill, this higher
concentration may indicate communication ofsurface or shallow aquifer waters through
the open well, particularly because groundwater flow in the underlying significant
bedrock aquifer flows from DRMW-14 north west toward the landfill area as opposed to
groundwater flowing from the landfill toward the DRMW-14 well.

5.4 Site Conceptual Model
“The Dry Run site conceptual model describes the potential exposure routesfor current
and future ecological receptors. Potential exposure routes were evaluated and classified
as complete or incomplete.
‘Access to the Dry Run Landfill by is controlled by electronic gates on the major roads
and locked gates on smaller roads. Inaddition,because the landfill s activ, there is 2
crewofworkers on the landl] area during normal working hours. The daily activity
discourages trespassers on the ste. Therefore, direct contact with landfilled materials is a
complete but minimal exposure route, limited to the workers in active portionsofthe
Tend. Direct contact with landfill materials in the inactive, lower halfofthe landfill is
incomplete due to the leachate collection system's geatextil and geomembrane cover.

o Contact with leachate at the landfill (or at the main plant where the leachate s treated) is
considered a potentially complete but limited exposure route fo the landll and plant
workers and samplers.
Currently, the inactive lower halfofthe landfill i covered by geotextiles and
‘geomembranesof the leachate collection system. Therefore, precipitation falling on this
portionofthe landfill does no come in contact with the land lled materials. This
precipitation lows downslope via overland flow znd discharges into storm water
drainage ditches and eventually reaches Dry Run Creek. Therefore, this potential
exposure route is considered incomplet.
Precipitation falling in the upper halfofthe landsill may also flow via overland flow
down slope to the drainage ditches, again, an incomplete exposure route. Altemztively,
this precipitation may infiltrate and come in contact with the landfilled materials as it :
migrates downgradient. However, this impacted water flowing within the landfill may be
collected by the leachate collection system. I his impactedwatermigrates downward
through the landfilled materials, it may eventually come in contact with the underlying,
shales and sandstoneofthe bedrock and migrate dowmgradient within the bedrock
aquifer. Contact with impacted groundwater i 2 potentially complete exposure route.
although curently, not enough hydrogeologic data exiss to accurately evaluate this
exposure pathway.
Plans are underwayforthe expansionofthe leachate collection system and fora final
caplcover system. These activities in the future wil further reduce precipitation

o infiltrating and contacting landfilled materials.
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Mia rana Lets Dry Run Landfill

@ 55 DataGaps
“The following data gaps were identified for the Dry Run Landfill:

Q Identify the locationsofseeps in the valley wals and determine water quality
with respect fo C-8 concentration.

Q Determine the C-8 concentration in streamsandother surface water boics.
Q Acquire additional geological data to more accurately develop the Site Conceptual

Model.
Q Install additonal monitor wells to provide additonal groundwater flow data and

groundwater quality data
9 Gather additional C-8 concentration data from monitoring wells for plume

delineation.
Activities to fill the data gaps will be proposed and discussed in the work plan.

5.6 References
DuPont. 1996. ReportofGeotechnical Investigation Dry Run Landfill, Washington

‘Works Main Plant, Parkersburg, WV. Geotechnical Group, Civil Engineering
Systems, DuPont Engineering. April 23, 1996.

® 2000. 2000 Dry Run Landfill Operational Report. Submitted January 26, 2001

Potesta&Associates, Inc. 1989. Hydrologic and Hydraulic AnalysisofDry Run, Area
No. 1. October 9, 1989. Letter from D. Mark Kiser to Dan Weber.

1999. Monitoring Wells MIW-1, MIW-1.4, MW-4, MW-44, MW-, MIV-10, MI-
10 Abandonment Report, Dry Run Landfill, DuPont Washington Works. March
1999.

“Tetra Tech Richardson. 1989. Monitoring Well Installation Program, October 1989.

Commareawe 5%frat
000605 eotssir0

MAHOO0S42



TABLES

000606 i

——— em
NAH000513



5% | lolol] [5
£2 [efglelole |£2gsSEE
HAE

3 olole| Je
e 5[5|3)5|
$ |
2:
532 o lolol
oi

8z3%
Sx3 3% lal]“223 | BEES a24

2 §2gflsloleilag

LL

E15)EEIEEEE]

000607

eosin
MANO00544



o Table 5.1A
‘Summary of Analytical Results:
C-8 in Surface Water Samples

Dry Run Landfill
Lubeck, WV
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Y Table 5.18
Summary of Analytical Results:

C8 in Groundwater
Dry Run Landfill
Lubeck; WV
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APPENDIX 1

CONSENT ORDER
° (ORDER NO. GWR-2001-019)
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® CONSENT ORDER ISSUED PURSUANT TO
ARTICLES 5 and 12, CHAPTER 22 AND ARTICLE 1, CHAPTER 16

OF THE WEST VIRGINIA CODE.

TO: E.1.DU PONT DE NEMOURS AND COMPANY DATE: November 14, 2001

West Virginia Departmentof Environmental Protection Order No. GWR-2001-019
‘West Virginia Department of Health and Human Resources

‘This CONSENT ORDER is issued by the Directorofthe Divisionof Water Resources
and Director ofthe DivisionofAirQuality, West Virginia Departmentof Environmental
Protection, and the Commissioner of the Bureau for Public Health, West Virginia Department of
Health and Human Resources, pursuant to the authority st forth in more detail below.

1. INTRODUCTION OF PARTIES.

“This Consent Order is entered into by and between the West Virginia Department of@ coun Petecion WDE), to Wek Virgins Degaiment of shh and Hen
Resources - Bureau for Public Health [WVDHHR-BPH], and E. I. du Pont de Nemours and
Company [DuPont[collectively referred toas the “Parties”).

IL. PURPOSE OF CONSENT ORDER.

This Consent Order sets fortha seriesof tasks (0 be performed by the Parties in order to
determine whether there has been any impact on human health and the environment as a result of
releases of ammonium perfluorooctanate (C8), CAS Number 3825-26-10 the environment
from DuPont operations. C8 is a material used by DuPont in its luoroproducts manufacturing,
process at its Washington Works facility located at Washinglon, Wood County, Wes! Virginia.
C8 is not identified as a hazardous substance, hazardous waste or otherwise specifically regulated
under West Virginia or federal statute or regulation.

“This Consent Order has been negotiated in good faith and the actions undertaken by
DuPont pursuant to tis Consent Order do not constitute an admissionofany lability on its part.
DuPont retains the right to controvert in any other proceedings, other than proceedings to
implement or enforce this Consent Order, the validityofthe findings of fact and conclusions of
aw set forth herein. DuPont agrees to comply with and be bound by the terms of this Consent
Order and further agrees in any proceeding to implement or enforce this Consent Order that it

1
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@ notcots the validity of his Consent Ordes the uiditon of WVDEPand WVDHHR-
BPH to issue it.

IIL. DEFINITIONS.

‘Whenever the termsidentified below areused in the Consent Ordero in any exhibit or
attachment hereto, the following definitions shall apply:

| “The Agencies” shall mean the DepartmentofHealth and Human Resources,
Bureau for Public Health and the Departmentof Environmental Protection, including the
DivisionsofAir Quality and Water Resources.

2. “C8” shall mean the chemical compound ammonium perfluorooctanoate.

5. “Detection Limit means th lowest analytical level tha can be elsbly achived
within specified limitsofprecision and accuracy under routine laboratory conditions for a
specified matrix. It s based on quantitation, precision and accuracy under normal operation ofa
Jaboratory and the practical need in a compliance.monitoring program to have a sufficient
umber oflabortorisavilable to conduct the analyses.

® 4 “Effective Date” shall mean the date sct forth in Section XVII ofthis Consent
Order.

5. “EPA” shall meen the United States Environmental Protection Agency.

6. “Force Majeure” shall men conditions or circumstances beyond the reasonable
controlofDuPont which could not have been overcome by du diligence and shall include,
without limitation, actsofGod, action or inactionofgovemmental agencics, or administrative or

Judicial tebunals or othe third partic, or strikes or labor disputes (provided, however, DuPont
Shall notb required to concade to anylabor demands), which prevento delay DuPont from
complying with the work plan

7. “Groundwater Monitoring Well” shall mean any cased excavation or pening into
{he ground made by digging, boring drling, driving, jetting, or other methods for the purpose of
determiningthe physical, chemical, biological,o radiological properties ofgroundwater. The
tem “monitoring well” includes piczometrs and observation well, which are installed for
purposes other than those listed above, but docs not include wells whose primary purpose is to
providea supplyof potable water.

8. “Groundwater Well" or “Well” shall mean any drilled or excavated groundwater
collection system that supplies water for public, private, industrial, or agricultural use and shall
Qo ats deses es Comsestoi simesol
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Qiong
9. “Reimbursable Costs” shall mean costs attributable (on an hourly basis) to the

‘workofDec Ann Staats, Ph.D. in the negotiation and implementation ofthis Consent Order, the
costs attributable to any other participants on the C8 Assessmentof Toxicity Team, as describedin Attachment C to this Consent Order, who are serving in that position as contractors to
'WVDEP, costs incurred by WVDEP in connection with the public meetings described in
Attachment C, and costs attributable to any contractor retained at the directionof the
Groundwater Investigation Steering Team (GIST).

10. “Washington Works" shall mean the manufacturing facility owned by DuPont andlocated in Washington, Wood County, West Virginia, as depicted on Exhibit 1 fo this ConsentOrder.

11. “The Facilities” shall man the Washington Works and the Local Landi,
depicted on Exhibit 1, the Letart Landfill, depicted on Exhibit 2, and the Dry Run Landfil,
depicted on Exhibit 3

12. “Reference Dose” or “RD” shall mean an estimate (with uncertainty spanning.perhaps an orderof magnitude or greater)of a daily exposure level for the human population,including sensitive subpopulations, that is likely to be without an appreciable risk ofdeleterious@ Eston i lly bith an vce okof triosexposure to a compound.

13. “Screening Level shall mean the concentration in specific media such as ar,water, or soil, that is likely (0 be without an appreciable riskofdeleterious effects duringalifetime in the human population.

IV. WAIVER OF RIGHTS.

DuPont waives any and all rights it may have to appeal or challenge the validity or
requirementsof this Consent Order, and shall not challenge the jurisdiction ofthe Agencies toissue this Consent Order.

“This Consent Order applies to and is binding upon the Parties, and their successors andassigns.

V. FINDINGS OF FACT.

1. C8isa chemical substance which has no established state or federal effluent oremission standards.

® 2 C8is a perfluorinated surfactant manufactured by the 3M Company and others.

3
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@ icc cut 1950 Csbent by Dupont ins orpotae sled maturing
processes at ts Washinglon Works facility, located in Wood County, West Virgina

3. Residues containing C8 from Muoropolymer manufacturing processes at
Washinglon Works aro have been released othe ar, discharged to the Ohio River, disposed ofatthe Facile, and otherwise shipped ofFsite or destruction andor disposal. DuPont alsocaptures for recyclesignificant portion of used C8.

4. No pemits issued to DuPont authorizing releases ofpolltans tothe environment
contain specific limitations onthe amountofC8 that may be released o the environment
However, CB releases re addressed more generally in WVDEP DivisionofAir Quality permits
as particulate mate, PMyo (articulate matter witha aerodynamic diameter les than of equal to
10 microns), or 3s a volatile organic compound.

5. Since as carly a 1990, DuPont has performed regula, voluntary water sampling
to detect the presence and level of C8 in and round certain ofits Facies in West Virginia andhas reported the resulsofthis sampling to various goverment agencies. Currently, DuPont isosamples and reports C8 concentrations in water 3s required by permits issued by WVDEP and
EPA.

6. Asa result ofDuPont's sampling, C8 has been detected in varying concentrations
@ 7 an around certain ofits Facilities in West Virginia, including private drinking water wells and

public water supplies.
7. Analyses of water samples have reported levelsofCS in the Lubec Public

Service District ("LPSD") drinking water supply:
5 DuPont, by and through ts useofC3 in the fuoropolymer manufacturing proces,is the ikely sourceof C8 presence in and around ceca ofits Facilites in West Virginia.
9. Along with environmental sampling or C8, DuPont has performed andparicipaed in muliple studies examining the potential effects of C8 exposure on human healthand he environment .
10. Studies performed by DuPont and 3M have determined tha C8 in sufficient

doses i... considering both amount and durationofexposure, is oxic to animals through
ingestion, inhalation and dermal contact. Studies hve alo found that C8 is persistent in humansand the environment

11. Although DuPont has collcted a large amount of ata on he presenceofC8 inihe envionment, the Agencies belive that additonal information will assist them in delineatingihe extent and concentrationsofC8 in the environment ao nea he Facile. Available data@ cdBy DuPont dshr CBs rsthessand grounder he Lett and
s
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® Dry Run Landfill and ator near the Washington Works facility.

12. WVDEP and WVDHHR-BPH have determined that it i desirable to ascertain the
sourceofdrinking water for persons potentially exposed to C8 in groundwater or surface waters
in the area ofthe Facilities.

13. EPA, WVDEP, and WVDHHR-BPH, in consultation and cooperation with one:
another, have requested, and DuPont has submitted, information and documents relating to the
detection and presence of CS in and around the Facilites and documents with respect to the
human health studies being performed related to C8 exposure.

14. Based upon information submitted by DuPontand reviewed to date by EPA,
'WVDEP, and WVDHHR-BPH, the Agencies believe that additional data would assist in their
evaluationofwhether the ground and surface waters now containing C8 have a complete
‘exposure pathway to humans and whether persons in and around the Facilities are at risk of
adverse health effects rom C8 exposure.

15. There have been no independent governmental or non-industrial studies
performed on the human health effecof C8 exposure for the purpose ofestablishing an
exposure standard for C8 applicable (0 the general public

® 16. The Agencies have concluded that full site and health assessments are necessary
10 ascertain the extent andlevelof C8 concentrations in the environment and to. assist them in
determining whether C8 presents any possible danger to the public. DuPont hus agreed to
participate and assist in this effort.

17. The fluoropolymmers industry has committed to EPA to reduce total actual C8
emissions for cither the year 1999 or the year 2000 by 50 percent within three to five years of
cach company’s commitment date. DuPont committed to this goal in 2000.

18. DuPont installed, in March 2001, a filter and carbon treatment system at its
Washington Works facility that is demonstrating removal ficiencyof90-95% of the C8 in its
major Ci-containing wastewater stream,

VI. AUTHORITY TO ISSUE CONSENT ORDER.

1. The WVDEP is the state agency vested with the authority to protect the
environment in West Virginia.

2. Asticle 12, Chapter 22of the West Virginia Code, the Groundwater ProtectionAct, grants to the WVDEP the authority to protect the State's groundwater from any contaminant

5
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[|J —groundwateris found, to instituteacivil action or issue an order
requiring that groundwater be remediated.

3. Adicle 5, Chapter 22ofthe West Virginia Code, the Air Pollution Control Act,
grants o the WVDEP the authority o protect the Stale’s air from pollutants and to institute a
civil action or issue orders to enforce the statute.

4. The WVDHHR-BPH is the state agency vested with the authority to regulate and
protect drinking water supplis in West Virginia.

5. Article 1, Chapter 16of the West Virginia Code, grants to the WVDHHR-BPH
the authority to protect the public drinking water supply of the state and to perform all
investigation necessary (0 assure its purity and safety, and further grants to theWVDHHRBPH
the authority to institute actions and issuc orders fo restore the purityof said water supply.

VII. REQUIREMENTS OF CONSENT ORDER.

The Agencies have concluded tha it isofgreat importance to have sufficient data upon
which to determine the scope and potential riskofth presenceofC8 in the environment in and
around the Facilities. Therefore, the Agencies require th following:

@ etterTr
1. A“Groundwater Investigation Steering Team” (GIST) shall be established with

‘membersof the team consisting of WVDEP, WVDHHR-BPH, EPA Region I, and DuPont.
‘The WVDEP representative wil be the team leader. The objectives and specific tasks ofthe
team are set forth in full in Attachment Aofthis Consent Order. However, the primary purpose
of the GISTwill be to oversee an expeditious, phased approach to fulfilling the majorityof the
requirements set forth in Sections A through C. The work performed with oversight from the
GIST shall be funded by DuPont in accordance with Section VIIIofthis Consent Order.

2. Upon conclusionofkey milestones in the tasks st forth in Attachment A, the
GIST shall issue interim or final reports setting forth findings of fect and conclusions regarding
background data, groundwater monitoring, and plume identification as described in Attachment
A. Any groundwater monitoring plan developed pursuant to Attachment A shall survive the
terminationofthis Consent Order and shal be incorporated as a minor permit modification for
the Facilities. DuPont reserves the right 0 request moificationofthe plans upon renewalof the
Facilities’ permits.

B. National Pollutant Discharge Elimination System Requirements.

6
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o 1. Except as occasioned by no-flow conditions, DuPont shall perform monthlysampling for CB at the Local Landfill a certain outfals identified in West Virginia/Nations!Pollutant Discharge Elimination System (“WV NPDES") Permit No. 0076538 as Outfalls 101,004 and 005.

2. Except as occasionedbyno-flow conditions, DuPont shall perform monthlysampling for C8 at the Washington Works facility at certain outfals identified in WY NPDESPemit No. WV0001279 as Outalls 001, 002, 003, 005, 007, and 105.
3. Except as occasioned by no-flow conditions, DuPont shall perform monthlysampling for C8 at Dry Run Landiill at all oulfals identified in its WY NPDES Permit No.WV0076244.

4. Except as occasioned by no-Tlow conditions, DuPont shall perform monthlysampling for C8 at Letart Landfill at all outfall identified in its WV NPDES Permit No.WV0076066.

5. With respect to the requirementsof paragraphs VILB.1 through VILB.4, llsampling shall be performed pursuant to established EPA guidelines, where applicable, andresults shall be delivered to the WVDEP within thirty days ofreceiving such results. DuPontshall record and report all attempts to sample under no-flow conditions.
Orion neerssosobiain a sample from each surface or alluvial water intake for public water supplies along the‘Ohio River in the area extending ten river miles downstream ofthe Washington Works facilityand one river mile upstream of the Washington Works facility. IfconcentrationsofC8 sbovethe Detection Limit are found in any sampled public water supply within the upstream ordownstream segments initially sampled, the scgments within which intakes are o be sampledshall be extended to twenty river miles downstream or two river miles upstream, as appropriate.If concentrations above the Detection Limit are found in any segment so extended, additionalsampling willbe performed on water intakes within thirty iver miles downstream or thece rivermiles upstream, as appropriate.

7. The additional monitoring requirements contained in ths subsection shall be: :incorporated into the Facilities” West Virginia/National Pollutant Discharge Elimination Systempermits by minor modification. DuPont reserves the right to request a modificationof theserequirements upon renewalof the permits.

C. Toxicological and Human Health Assessment,
1. DuPont agrees to fund the various tasks set orth below as a par of this Consent° Order by establishing an escrow account at a bank agreed to by the Parties, or by some other
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® agreed 10 by the Parties. Disbursements from said cscrow shall be authorized by the C8Toxicity Team Leader and DuPont representative jointly as described below.

2. ACB Assessmentof Toxicity Team (“CAT Team) shall be established withmembersofthe team consistingof representatives of:

WVDEP
WVDHHRBPH
EPA Region I
NICS
ATSDR
DuPont

3. The WVDEP representative shall be the Team Leader.
4. The individual team members, the tasksof the team, and the team objectives areset forth in ull in Attachment Cof tis Consent Order.

5. Upon conclusionofall the tasks sct forth in Attachment C, the CAT Team shallissue a final report seting forth findingsof fact and conclusions as to what extent there may be:health risks associated with C8 af the Facilities.

D. Emission Modeling Assessment

1. The following information shall be submitted to the DivisionofAir Quality('DAQ”) within 30 daysof the Effective Date except where adifferent deadlineis provided inthis subsection:

a. A complete and accurate lst ofbuilding dimension parameters for allstructures located within the Washington Works facility that have a significant impact on thedispersionof C8 emissions. Significant impact for each structureon the site shall be determinedbased on the “areaof building wake effects” as defined in the EPA User's Guide to the Building.Profile Input Program (EPA-454/R-93-038 Revised Feb. 8, 1995),

bo A complete and accurate lst of DuPont's curent permitted allowableemission rates and confirmed actual C8 emission rates in pounds per year for the year 2000 forall sources located within the Washingion Works facility. Each emission point shal be listedaccording (0 its stack LD. and corresponding permit number. For cach sack identified above asemitting C8 DuPont shall lst all relevant stack parameters to be used in air dispersion modeling.
c. For each emission point (stack) emitting C3, the following information@ Mei
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i. PhaseofC8 (solid, vapor or aqueous solution) at stack conditions.
ii. The particle characterization to be used for modeling including theparticle size distribution (microns), the mas fractionof C8 in cach particle size category, and theparticle density (glem?).

iii. For particulate emissions, scavenging coefficients (h/s-mm) forboth liquid and frozen precipitation to be used for wet deposition modeling based upon theparticle size distribution and the EPA’s Industrial Source Complex, Version 3 Model Guidance(EPA-454/B-95-003b Sept. 1995) (“1SC Guidance). DuPont may submit, within 30 daysof theEffective Date, information to support he use ofthe normalized scavenging coefficient in theISC Guidance (Figure 11 of ISC Guidance) for C8's scavenging coefficients. DAQ shall approveor disapprove with justification in writing, DuPont's submission. Should DAQ disapprove,DuPont shall have the right, within seven days, 0 request a meeting with DAQ and USEPA toaddress the deficiencies set forth in DQ letter and to request reconsideration of DAQ'sdecision. Following a metingof the parties, DAQ shall issue a decision letter regarding C8'sscavenging coellicients within seven daysof the meeting. DAQ reserves the ight to requiremeasurementof C8's scavenging coefficients in its decision and DuPont reserves the right toasserta claim ofconfidentiality in the event such a measurement is made.
® Forgoons cisions, scavenging eens smobthJiquid and frozen precipitation to be used for wet deposition modeling will be provided as afunctionof droplet size using formulac in the open literature based on the physical properties of‘C8 and consistent with Section 1.4of the ISC Guidance. DuPont may submit, within 30 days ofthe Effective Date, information o support the proposed scavenging cocflicint for gaseousemissions including information on the percentageofC8 emissions that would be in gaseousform. DAQ shall approve or disapprove with justification in writing, DuPont's submission.Should DAQ disapprove, DuPont shall have the right, within scven days, to request a meetingwith DAQ and USEPA to address the deficiencies se forth in DAQ ltierand to requestreconsiderationofDAQ's decision. Followinga meetingofthe partes, DAQ shall issue a.decision letter regarding C8's scavenging coefficients within soven daysofthe meeting. DAQreserves the right lo require measurementof C8's scavenging coefficients in ts decision andDuPont reserves the right to asst a claimof confidentiality in the event such a measurement ismade.

d. Tothe extent tha the phases exist, a solid, liquid and vapor phase (T-P)diagram for C8 with respect to pressure and temperature, The temperature and pressure ranges.shall be representativeofexhaustgas conditions before and after control equipment, EstimatesofC8's eriical properties shall be provided along with measured rangesofphase transitiontemperatures.
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® e.Inieu ofa binary phase (T-x.y) diagram representing the vapor-liquidequilibrium between water and C8, the solubility and KrafR PointofC8 in aqueous solutions,‘measured pK value for C8 dissociation in aqueous solutions, and measurementsof C8concentrations or related acids observed when tested in a head space GC at variousconcentrations, temperatures, and pH representativeof the ranges observed during actualoperating conditions. Furthermorea discussion regarding the volatilityof C8 in aqueoussolutions as a functionofpH will be provided. The information in this paragraph shall besubmited to the DAQ within 60 daysofthe Effective Date.
£ Henry's law coefficient for C8 and a discussion ofits dependence on pH.‘The coefficient shall be defined at various temperatures covering the range observed duringactual operations.

& Any carbon adsorption data in th formofisotherms for C8 adsorption.
DAQ will provide DuPont an opportunity to comment on modeling methodology andassumptions prior to finalizing the modeling results.

2. Any expenses incurred as a result ofaccurately supplying the informationrequested above shall be covered by DuPont.

o 3. Upon submissionofthe information required by this Subsection VIL.D, DAQreserves the right to disapprove any dataifthe analytical methodology or quality controlprocedures arc deemed inappropriate.

VIL REIMBURSEMENT OF COSTS.
1. DuPont ages to establishanescrow account to fund Reimbursable Costs underthis Consent Order. Expenditures from this account shall be made upon joint approval byadulydesignated representativeofthe WVDEP and of DuPont (“designated representatives”). Writiennoticeof such designation shall be sent 10 the persons identified pursuant to Section XVI of thisConsent Order. Prior to the exccutionofthis Consent Order, WYDEP has provided DuPont withan estimate of Reimbursable Costs that WVDEP expects o incur under this Consent Order.

2. Within 10 business daysofthe Effective Date, DuPont shall deposit in the escrowaccount funds in the amountof fifty thousand dollars ($50,000). Each expenditure from theescrow account mustbe supported by an itemized accounting, including invoices and receipts.Said escrow account shall be replenished with additional funds whenever the balance is less thanten thousand dollars (510,000), or as agreed to by the designated representatives. Anyunexpended amount remaining in the escrow account at the conclusionofthe work to beperformed under this Consent Order shall be returned to DuPont,
® 3. DuPont's obligation to pay Reimbursable Costs under this Consent Order shall
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@ ceed tnohunted nd ity thousand dolls (5250000). Except to Reimbursable Costs
which are addressed separately in this section all ther costs incurred by DuPont in carrying out
it obligations under Consent Order shalbe the sole responsibility and obligation of DuPont.

IX. QUALITY ASSURANCE/QUALITY CONTROL.

All sampling and analyses performed pursuant to this Consent Order shall conform to EPA
uidance regarding quality assurance/quality control, data validation, and chainof cusiody
procedures. The laboratory performing the analyses shall be approved by the Pasties prior to
Sampling.

X. C8 REDUCTION PROGRAM.

1 Notwithstanding current permitted emission levels, DuPont agrees to limit
overall C8 emissions to the sir to no more than ectal calendar year 2000 levels on a calendar
year basis and shall further provide to the WVDEP monthly emissions report regarding CS.
The reporting requirement contained herein shallbe modified to quarterly reports upon the
issuance ofa Serccning Level derived following the procedures set out in Attachmen C.

o 2. DuPont agrees lo reduce emissions to the air and discharges to the waterof C8
collectively by 50% fiom actual 1999 levels by December 31, 2003

3. DuPont shall operate and maintain the filer and carbon bed treatment
system at its Washington Works facility with the goal ofchicving 90-95% C8 removal
efficiency in ts major C8-containing wastewater steam.

4. DuPont shall conduct th following construction projects and abide by th specified
des:

a. DuPont shall install an improved scrubber file to replace recovery device
TOIZC on permit R13-815D. Construction shall begin no later than February 28, 2002. Initial
operation shall begin no later than the dateof sar up afer the April shutdown, or June 28, 2002,
whichever is arlcr

b. DuPont shall modifythe stack for emission point TOIZCE so tht the
emission point elevation is 170 feet above grade. The stack diame, velocity, and flow rate shall
be sized (0 provide effective dispersionof particulate emissions according to 45 Codeof State

Rules, Series 20 (Good Engineering Practice as Applicable to Sack Heights). Construction shall
begin no later than February 28, 2002. Initial operation shall begin no later than the dateof start
up afer the April shutdown, or June 28, 2002, whichever is earlier. At times when device TIZC

@ Cr emtcnn onsbTRC sl ited o cron in
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@ roc:

5. DuPont shall conduct a scrubber optimization and recovery improvement program
that shall consist ofa studyofscrubber operation for device C2DWC2 on permit R13-614A. The
study shall be complete by the endof March 2002. Provided the results are encouraging, the
‘company shall implement identified improvements for this device and similar improvements for
units C2DTC2on permit R13-614A, C2EHC?2 on permit R13-1953, and CIFSC2 on proposed
permit for R13-2365A. Implementationof the improvements for the latter devices will be
complete no later than the endof November 2002.

XI. COMPLIANCE WITH SCREENING LEVELS.

1. The following requirements shall apply only if the procedures set out in Atiachment
C have been followed:

a Nolater than 60 days aftr receiptof notification from the Agencies that data
or information developed pursuant to this Consent Ordero other information that is recent and
valid demonstrates that DuPont's operations have resulted in C8 exposures above the Screening
Levels derived following the procedures set out in Atiachment C, DuPont shall submit a plan for
review and approval by the Agencies that i designed to reduce such exposures to levels below the
Scrcening Levels within a reasonable time (the "Remedial Plan” or “the Plan”).

® A——
WVDEP shall, upon consultation with the WVDHHR-BPH and based upon accuracy, quality, and
completeness, either approve or disapprove the Plan. If the WVDEP disapproves the Remedial
Plan, the WVDEP shall notify DuPont in writing that the Remedial Plan has been disapproved
and shall specify the reasons fo such disapproval. DuPont shall resubmit the Remedial Plan as
revised 10 address the deficiencies identified in the notice. DuPont's failure to submit an
approvable Remedial Plan shall be deemed a violationof this Consent Order.

2. Inthe event EPA or the WVDEP develops and finelizes a reference dose/screening
level for C8 in accordance with applicable statutory and regulatory requirements (“the Regulatory
EPA Standard") that would be applicable to Dupont’s activities or the Facilites independent of ths
‘Consent Order, DuPont's obligations under this Section shall be determined with reference to the
Regulatory EPA Standard. DuPont reserves all rights it may have to comment upon, object to, or
appeal the Regulatory EPA Standard in proceedings separate and apart from this Consent Order.

XII. COMPLETION OF CONSENT ORDER.

1. Except as to DuPonts obligations under Section XI, this Consent Order and
DuPont's obligations hereunder shal terminate upon issuanceofacompletion lette(s) from the.

° Secretary ofthe WVDEP or his designee and from the Commissionerofthe WYDHHR-BPH to

2
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@ runt. stint manner lowingepof writen request fom Dont he respective
Agencies shall issue the completion lttr(s) to DuPontor shall issue a lierto DuPont detailing
the obligations and work that have not been completed in accordance with this Consent Order. The
Parts agree that the Agencies” obligation to ssue this letter shall be deemed a non-discrtionary
duty.

2. DuPont's obligation toachieveand maintain compliance with the Screening Levels
as provided in Section XIofthis Consent Order shall survive the terminationoftis Consent
Order. Such obligation shall terminate only as provided in Section XI or upon agreementof the
Parties

XIIL ADDITIONAL ACTIONS.

‘The Agencies, individually or collectively, pursuant to ther statutory duty and authority,
‘may determin that additional action, beyond the tasks set forth in this Consent Order, is necessary
10 protect human health and/or the environment. Nothing in this Consent Order shall be construed
as restraining of preventing the Agencies from taking such actions. Nothing in this Consent Order
constitutes a satisfaction of or release from any claim or causeofaction against DuPont for any
liability it may have pursuant 10 the federal Clean Water Act, the federal Clean Air Act, the federal
Safe Drinking Water Act, the Wes! Virginia Groundwater Protection Act, the West Virginia Air

® Pollution Control Act,other statutes applicable to this matter, or West Virginia common law.
Nothing in this Consent Order in any way constitutes a modification or waiverofstatutory
requirements of DuPont and nothing inthis Consent Order shall obligate DuPont to undertake any
actions not specified herein.

XIV. ENFORCEMENT.

Enforcementofthis Consent Order may be had by the fling of a civil action by anyof the
Agencies in the Circuit Cour ofWood County, West Virginia. Violationofthe terms and
conditionsofthis Consent Order by DuPont is a violation ofthe West Virginia Code and may
result in enforcement action being taken, includinga request or civil penaltcs asset forth by law.
DuPont shall not be lable for violationsofthis Consent Order du to any “Force Majeure”
condition.

XV. CONTENTS OF CONSENT ORDER/MODIFICATION.

“The entiretyof this Consent Order consistsof the terms and conditions st forth herein and
in any attachments or exhibits referenced herein. Modification of the terms and conditionsof this
ConsentOrderincluding any modificationof timeframes or deadlines established in this Consent® Order shall be made only by agreement of the Parties in writing, except that modifications to any

3

000642
- Eotss207

MAHO00579



® requirementsetout inthe attachments to this Consent Ordermaybe made upon consensusofthemembersof the GIST or the CAT Team, 2s appropriate.

XVI. ADDRESSES FOR ALL CORRESPONDENCE.
All documents, including reports, approvals, notifications, disapproval, and othercorrespondence, to be submitted under this Consent Order shall be sent by certified mail, returnreceipt requested, hand delivery, overnight mail or by courier service to the following addressesor to such addresses DuPont or WVDEP may designate in writing.

Documents to be submitted to WVDEP should be sent to:
‘WV Departmentof Environment! Protection
1356 Hansford Street
Charleston, West Virginia 25301

Attention: Armando Benincasa, Esq
Attention:DeeAnn Staats, Ph.D.
Phone No.: (304) 558-2508

® ‘Documents to be submitted to WVDHHR-BPH should be sent to:

WV Departmentof Health and Human Resources
Burcau for Public Health
815 Quarricr Street, Suite 418
Charleston, West Virginia 25301

Attention: William Toomey, ManagerofSource Water Assessment ProgramPhone No.: (304) 558-2981

Documents o be submitted to DuPont should be sent (0:
E. 1. du Pont de Nemours and Company
Washingion Works
P.O. Box 1217
Parkersburg, West Virginia 26102

Attention: Paul Bossert
Phone No.: (304) 863-4305

and
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® 1 daorcNemous nd Company
Legal Department, Suite D-71
1007 Market Steeet
Wilmington, Delaware 19898

Attention: BerardJ. Reilly, Esq.
Phone No. (302) 774-5445

XVIL. AUTHORIZED SIGNATORIES/NON-ADMISSION.
“The undersigned representatives stat tha they have had full and fair opportunity toreview this Consent Order and have had opportunity to allow for thercounsel 0 do the same,and therefore enter this Consent Order freely and with full knowledge ofits terms and conditions.“The undersigned do hercby confirm that they have the authority to enter ino this ConsentOrder and have the authority o bind thei respective party.
Neither the terms of this Consent Order, nor executionthereof hall constitute anadmission by DuPontof any actorofany legal lability. DuPont expressly reserves all ightsand defenses that maybeavailble in any proceeding involving hird partcs o involvingWVDEP and WYDHHR-BPH in any other mater
“This Consent Order may be signed in counterparts ind shalbeeffective upon signature@ ore Pais slow (Ete Die

Entered this _ day of 2001, by:

WEST VIRGINIA DEPARTMENT OF ENVIRONMENTAL PROTECTION
BY.

WILLIAM E. ADAMS, DEPUTY SECRETARY
West Virginia Departmentof Environmental Protection
1356 Hansford Street.
Charleston, West Virginia 25301

Entered this___ day of 2001, by:
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® ‘WEST VIRGINIA DIVISION OF HEALTH AND HUMAN RESOURCES - BUREAU FOR
PUBLIC HEALTH

BY: co

DR. HENRY TAYLOR, COMMISSIONER

‘West Virginia Department ofHealth and HumanResources

e
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® Attachment A

C8 GROUNDWATER INVESTIGATION STEERING TEAM
A teamof scientists shall be assembled to assess the presence and extent ofC8 in

drinking water, groundwater and surface water at and around the DuPont Washington
‘Works facility, and the Local, Letar, and Dry Run Landsils. The Groundwater
Investigation Steering Team (GIST) shall include scientists from WVDEP, WVDHHR-
BPH, EPA Region Il and DuPont. DuPont shall fnd the GIST via an escrow account
as provided in Section VIIIofthe attached Consent Order (“the Consent Order”).
Disbursements from this accountshallbe authorized jointly by the WVDEP GIST leader,
and the DuPont representative, Andrew S. Harten,

A schedule summarizing key GIST tasks, submittals, start and end dates is provided atthe endof this document.

GIST Member Organizations/Represcntatives/General Functions
WVDEP

David Watkins-Groundwater Protection- GIST team leader; escrow funds
disbursement oversight; project management and coordination

Y George Dasher-advisor and technical review
Dee Ann Staats, Ph.D. advisor

EPA Region II

Garth Conor-seience advisor
Jack C. Hwang - Hydrogeologist
RogerRheinhart Environmental Engineer

DuPont

Andrew Harten-Principal Project Leader/Hydrogeologisttechnical review,
project management and coordinationoffield investigation activities; escrow
funds disbursement oversight.

WVDHHR-BPH

William ToomeyManager, Source Water Assessment Program- Bureau forPublic Health advisor
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o GIST Team Objectives and Efforts

‘The primary objectiveofthe GIST is to efficiently review and direct groundwaterand surface water monitoring and investigation activities 3s prescribed in the ConsentOrder and in this Attachment. The GIST will utilize a phased approach and employ rapidteam decision making toward meeting the requirements in an efficient and timely‘manner. Unless otherwise directed by the GIST, the tasks outlined below shall bepesformed by DuPont or ts representatives.

The GIST will issue a final repori(s) with findings and conclusions regardinggroundwater quality in and around the Facilites, and the extent of groundwatercontamination in and around the Facilities. The GIST final report shall further makerecommendations regarding the need for any further work or actions that need to be taken10 assure protection of groundwater quality and human health into the future.
The tasks sct forth below and in the Consent Order are the minimum tasks to be.performed by DuPont and the GIST pursuant to the Consent Order. Additional tasks maybe necessary to assure the goals (full groundwater assessment and C8 impact, plumeidentification, and receptor identification] of the GIST and the Consent Order are melThose tasks shall be agreed upon by the GIST.

Key Tasks of GIST
@ rai Groundwater seand WeSure Groundmate Monin

+ Objectives: Conduct adistance-phased groundwater well and water use survey withina L-mile (and possibly 2 and 3-mile) radial distanceordirectionally focused distanceofthe Washington Works and Local, Leter, and Dry Run Landfills.’
+ Summary: The phased approach fo the water and groundwater well use survey willallow the GIST to focus efforts along established C8 impact transport pathways andcease activities in directions where impacts are not present or where there are

minimal concentrations. Data results tables will be generated in a timely manner toallow the GIST to mee, evaluate the data, and determine the next courseof action.‘The GIST will determine when the final groundwater well use survey shall bereleased.
DuPont agrees to perform, under the supervisionof the GIST and throughan agreed-to third party, a groundwater usc and well survey identifying and samplingall groundwater wells within a 1-mile radius ofthe three landfils set forth above andthe Washington Works facility. The phased approach may be amended by the GISTshould field conditions require, e.g, lack ofsampling wells in the 1-mile radius, lackof quality sampling points within the 1-mile radius.
Sampling shall be performed with the specific purposeoffinding and‘measuring the C8 concentration in water. Should concentrationsofC8 found in‘groundwater wells exceed 1 ug/l within the I-mile radius, the GIST wil determine

Jee ON
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® whether to expand the well survey to a 2-mile radius, a 3-mile radius, or in a specificdirection only. Drinking water wells that measur above | ug/l shall be re-sampled at
a frequency to be determined by the GIST.

Note: The level of 1 ug/l is utilized in this Consent Order for monitoring
purposes only and not as a benchmark for determining risk and this level may be
adjustedas determined the GIST in furtheranceof thetasksand objectives set forth in
this Attachment

«Timing: The inital well survey withina 1-mile radiusofthe Facilities will be
‘conducted within 60 daysof the Consent Order's Effective Date. Additional well
survey activities wil be conducted on a schedule to be determined by the GIST.

Task B: Assessmentof Existing Groundwater and Surface Water Monitoring Data
* Objectives: Develop and implemen a monitoringplan that determines the presence

and extentofC8 in drinking water, groundwater, and surface water in and around the
Washingion Works facility and Local, Letart, and Dry Run Landfills and provide acompilation ofall available groundwaterlsurface water monitoring and hydrogeologiccharacterization data for eachfacility,es reflected in Table A-L

+ Summary: The GIST wilbe tasked with an expedited evaluationofexisting historical
data and hydrogeologic information in oder to prioritize the initial scopeofwork forcontinuing groundwater monitoring end any additional investigation activities (e.g,monitoring well installations) required under plume identification. DuPont shall® provide all historical data and hydrogeologic information it may have related to the
Facilites.

« Timing: Within 30 daysof the completionof Task A, the GIST wil review all the C8.analytical and facility hydrogeologic information to determine the scopeofwork forsroundwater monitoring and additional investigation. The GIST will then establish aschedule for those activities. is anticipated that a summaryofall historical
information for cach facility willbe submitted to GIST within 60 days ofthe Consent
Order's effective date.

Task C: Plume Identification/Groundwater Assessment

+ Objective: Detemine the vertical and horizontal extentofany and all C8 impactedgroundwater exceeding 1 ug or as directed by the GIST, which may determine a
Tower threshold than 1 ug/l. This task shall also include an assessmentofC3
impacted groundwater at Letart Landfill and its impact on the Ohio River and publicwater supplies along the river.

+ Summary: The GIST shall first review historical data and results of Task A to
determine an appropriate scopeof work. Activities should be prioritized to addressgroundwater plumes contributing {0 or with the potential to flow toward off-sitereceptors, with emphasis on those arcas where groundwater is usedgs a drinkingwater source.
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® ‘Upon completionofinvestigation activities, DuPont shall provide the GIST with
predicted groundwater flow and contaminant transport models to assess future plume‘migration.

+ Timing: Upon reviewofall available information and on schedule to be determinedby the GIST, the GIST will complete an initial evaluationof data to determine andprioritize plume identification.
‘The timing ofthe initial phaseofplume identification/investigation activities andother activities wil be on a schedule establishedby the GIST. Further investigatory

activities needed and agreed to by the GIST to carry out the goalsof the GIST shailbe performed by DuPont ona schedule established by the GIST.

Modeling
‘Any and all modeling performed pursuant to this attachment and the Consent Ordershall use Groundwater Modeling System, or some other model as approved by theGIST.
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® TABLE A-1

[FT COMPILATIONOFWISTORICALBATAAND MONITORING FLAN
a Dependentuponthe [+ A Tocation map.

availabilityof certain | + A site map showing the locationofall known groundwaterinformation, an monitoring wells, residential groundwater wells and publichistorical deta summary| water supply within a 1-mile radius the Facilities.
documented in areport | + Top-of-groundwater maps. These should span the entire:that includes: sampling life of thsiteand should be no les than yearly:

17DuPont has only one year’s worthof data for a given site,
then these maps should be for each quarter; if DuPont has
several years worthof data for each site, then these mapscan be annual.

+ C8 concentration contour maps. These should span the
entire sampling lifeofthe site and should be no less thanyearly. If DuPont has only one year's worth of data for agiven site, then these maps should be for cach quarter, ifDuPont has several years worthofdta fo each ste, thenthese maps can be annual.

+ All the C8 groundwater data that has bocn collected to dae.o These data should be submitted in easy-to-read tables.“These tables should use the method, “<x”, to designate allconcentrations below the laboratory's minimum detection
limit (not “ND” or some other abbreviation), and they
should use “mg/" or “ug/" as the unit designation.+ unable to provide the above data, DuPont shall documentthe reasons why it is unable to gather and submit the| information

A growndwater + C8 sampling. The samples should be taken From all themonitoring plan for the| wells at the three landfil sites and from a select numberofFacilites which should | wells atthe Washingion Works plant, These sleet wells
address, ataminimum: | are tobe chosen by the GIST before the groundwater

| monitoring program begins bascd on evaluationofhistorical -data/information. The frequency of sampling shall be.monthly for th frst four months following the Effective! Date and quarterly thereafler. Any new wells required formonitoring orplume idenification purposes will beintegrated in each site's groundwater monitoring programon a schedule agreed to by the GIST.
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® + Report of Results. Reporting should be quarterly and 10 the
'WVDEP Groundwater Program at the following address

WVDEP Divisionof Water Resources
Groundwater Program
1201 Greenbrier Street
Charleston, West Virginia 25311
Re: DuPonyCB monitoring

«Each report should include the following:

(@) Asite location map.

(6) A site map showing the groundwater monitoring.
well locations.

(©) A top-of-groundwater map.

(@) A C8 concentration map.

(e) Groundwater elevation and well screen data
® | (f) A tableofall the historical C8 sampling data. Noe:| where available information allows, abbreviations should not be

used 10 designate No Detect concentrationsand the units “ppb”
and “ppm” should not be used.

(@) Laboratory analysis shects.
| Chinas
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@ Humes | :

GROUNDWATER WELL USE SURVEY

Name

Address:

Phone:

Best Time to Contact Owner:

1. Do you have onc or more water well(s) on this property? (It need not be in use curently.)
Ino, topnowand retum survey. Yes ___ No ____
County Water Well PemitNo.

2 Isthe well(s) curently circle one) used unused or filled in?
@ eelud brining ied Yes No

4. Isthis well(s) usedforother purposes? IFyes,pleasespecifyuses below:

5. Whats the approximate frequency ofuse? Circle One:
Daily Weekly Monthly Summer

6 Dauclastused?

7. Isthereapumpinthewell? Yes No
8. Istherea conditioner, softener, chlorinator, filter, or other formof treatment for thesystem? Yes ___ No
If0, what is the formof treatment?

®
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@ 5 tein sy cer whore water docs no fst as hough te csmentsyst?
Yes No___

Ifyes,isit (circle one) inside or outside?

10. What year was the well constructed?

1. Please provide thefollowing information regardingthewell(s)ifknown: (cir one)

A. Total Depth (feet below ground surface)

30-60 60-90 90-120 120 or more

B. CasingType:

PVC steel stone none other

C. Well Construction:

dug drilled openoruncased bedrock

o D. Sercencd Interval (length in fect):

010 1020 2030 30-60 60or more:

E. WellDiameter inches):

06 612 224 24 ormore:

®
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® Attachment C

C8 ASSESSMENT OF TOXICITY TEAM

A teamofscientists shall be assembled to assess the toxicity and risk to human
health and the environment associated with exposure to ammonium perfluorooctanoate
(C8) releases from DuPont’s aciviies. The C8 AssessmentofToxicity Team (CAT
“Team) shal include scientists from academia, goverment, non-profit organizations, and
industry. The CAT Team also shall include the WVDEP Environmental Advocate, Pam
Nixon, as a representativeofWest Virginia's citizens.

‘The WVDEP, uilizing funds from an escrow account funded by DuPont, shall
contract with anon-profit organization, the National Institute for Chemical Studies
(NICS), for the services described herein. Pointof contact forthe NICS shallbe Jan
Taylor, Ph.D. The NICS shall subcontract with Marshall University’s Center for Rural
and Environmental Health for services in risk communication provided by James Becker,
M.D. and his staf. Dr. Becker shall familiarize himselfwith the toxicityofC8, the work
performed by TERA as described herein, and attend public meetings to provide expertise
in risk communication. The NICS shall subcontract with the non-profit scientific
organization, Toxicology Excellence for Rsk Assessment (TERA) whose point of
contact is Joan Dollarhide, Ph.D. The TERA shall provide services in toxicology and
risk assessment. Work assignments, tasks, and deliverables are described below.

CAT Team Member Organizations’ Representatives'/ General Functions

WVDEP

Dec Ann Staats, Ph.D. - Science Advisor- team leader; escrow funds
disbursement oversight, project management and coordination;
toxicologyrisk assessment and communication;

Pam Nixon - Environmental Advocate- advisor;

NICs
Jan Taylor, Ph.D. ~contractor administrative oversight;

James Becker, M.D. (Marshall University) - consultant in risk communication;
TERA (pointofcontact: Joan Dollarhide, Ph.D.)- consultant in toxicology/risk

assessment;

qualifcarons.
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Dubont

Gerald Kennedy, Directorof Applied Toxicology and Health, Haskell Laboratory
~ reviewer toxicology; escrow funds disbursement oversight;

John Whysner, M.D.  toxicology/risk assessment and communications;

Paul Bossert ~ Washington Works Plant Manager - communications;
The following membersof the CAT Team shall ct s reviewers or advisors.

WV Department of Health and Human Resources - Bureau for Public Health
(WVDHHR-BPH)

William Toomey ~ Manager, Source Water Assessment Program - advisor;
Barbara Taylor~ Director, OfficeofEnvironmental Health Services - advisor;
Local representative - advisor;

Eavironmental Protection Agency (EPA)

o Teadguarters - Jeonifer Seed - reviewer and advisor toxicology;
Region Il Philadelphia-

Samuel Rotenberg, Ph.D. ~ reviewer and advisor toxicology risk
assessment;

Garth Connor- advisor hydrogeology;
Roger Reinhart —reviewer and advisor Safe Drinking Water Act;

Cincinnati - John Cicmanee, DVM - reviewer and advisor toxicology;
Agency for Toxic Substances and Disease Registry (ATSDR)

‘Atlanta - John Wheeler, Ph.D. - reviewer and advisor in toxicology risk
assessment;

Philadelphia - Lora Werner - coordinator for ATSDR;
Non-CAT Team Efforts

Other efforts ae currently underway which may produce information for the CAT
Team to wilize. The CAT Team wil coordinate and communicate closely with these -
other efforts. These include:

1. Dupont’s sic modelingof C8 emissions from the Washington Works plant;
2. WVDEP's air modeling of C8 emissions from the Washinglon Works plant;
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@ 3 USEPA Draft Hazard Assessment which summarizes the available toxicity information
regarding C8, tothe xtent completed prior to the assessment contemplated herein,
4. ATSDR's Health Consultation that estimates the risk to the community associated
with CB in drinking war from the Lubeck Public Service District o the extent
completed prior tothe assessment contemplated herein.
5. Existing C8 concentrations in Lubeck Public Service District da.
6. Groundwater C8 Analysis (see GIST activities described in Attachment A) and WellUse Survey (sce example survey in Atachment B)at th residences inthe area of the 3

Jandsillsand the Washington Works lant.

Tasks ofCAT Team
“The tasks to be performed by the CAT Team ae described briefly in Table 1, and

in more detail below. These tasks are discussed below within he context ofa Seope of
Work for both Dr. Becker and for TERA as wll

Tasks of the CAT Team shall be organized nto three phases. Phase | includes
hose tasks necessary to prepare for and hold the frst public meeting. In Phase IT, TERA©  remmiriniiiee ,
studies; developing Provisional Reference Doses and Screening Levels for protection ofhuman health; evaluatingexisting information relative to ecological healt; and
conducting one general isk assessment involving comparisonsofexposure
concentrations to Serning Levels, for the three landfils and the Washington Works
Plant, and the Lubeck Public Service District. TERA shall prepare a report on ther
findings. Phase 11 incuds those tasks necessary to prepare for and hold he second
public meeting, The rsuls of the CS grounder analysis and risk asessment shall be
presented inthe second public meeting,

No communication between Dupont representatives and NICS, Dr. Becker, or
TERA shall be permitted without the participationofDr. Stats. Al information will be
provided to Dr. Becker and TERA by WVDEP; thus, all information contributed 0 he
fot by Dupont shall be sent in triplicate to Dr. Staats for forwarding to Dr. Becker andTERA
Phase I TASK A-L: First Public Mesing

“Two public meetings ar anticipated for this project. The First Public Mesting
shall occur in Phase 1 for the purposes of introducing the CAT Team and othr involved
paristo the public relating historical information on previous concentrationsofC8 inLubeck Public Service District water supply; informing th citizensof the ensuing@ pe a nme becieafiensefforts in the Groundwater C8 Analysis and Well Use Survey. In order to prepare for he
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® First Public Meeting, CAT Team members shall familiarize themselves with the available
toxicological information concerning CS.

A CAT Team meeting shall be held immediately prior to the first public meeting
10:(1) conduct a sit visit to the three landfills and the WashingtonWorks Plant, and
sumounding residential areas; (2) discuss the toxicity of C8 and other pertinent data; (3)
prepare an agenda for the public meeting; (4) coordinateand prepare for the public
‘meeting. Finally, the First Public Meeting will be held and public questions and
‘comments will be recorded by WVDEP.

—_—

TABLE 1. TASKS OF CAT TEAM |

“Task A; Public Meetings (two mectings arc anticipated)
| Objective: 0 inform the local citizensofthe following: (inMeeting #1) inten to perform
| a groundwater well use survey and analysis for C8; intent to develop Screening Levels;
and 0 ask for their cooperation in conducting the water use survey; and (in Mecting #2)
resultsof survey, chemical analysis, and risk assessment. Note thal an interim public
‘meeting may be required should six monthspass from the frst public meeting and the
‘CAT Team Final Report has not been issued.
Primary Responsibility:Staats
“Task B: DevelopmentofProvisional Reference Doses

o Objective: 10 develop Provisional References Doses for C8 for the inhalation and
ingestion (and dermal, ifpossible) routesof exposure.
Primary Responsibility: TERA
Task C: Developmentof Screening Levels Based on Protectionof Human Health
Objective: to utilize the Provisional Reference Doses to develop human health risk-based
Screening Levels for C8 in air, water, and soil. Note a determination of the potential
carcinogenicityof C8 will be conducted as well.
Primary Responsibility: TERA oo
Task D: Ecological Data Review

| Objective: to review available information odetermine whether sufficient studies have
| been performed and data have been collected to develop screening criteria for ccological
|receptors.
Primary Responsibility: TERA

| Task E: Draft Report and Final Report
Objective: (0 present and discuss the resultsof the above tasks
Primary Responsibility: TERA

Phase II Tasks B, C, D, and E Developmen ofProvisional Reference Doses and
Screening Levels, and Risk Assessment

In Phase I, TERA shall conduct the toxicological and risk assessment activities.
Aer having reviewed the toxicological information regarding C8 provided by WVDEP,

o TERA shall consult with toxicologists on the CAT Team, as coordinated by Dr. Staats,
regarding its proposed approach for this project. Following such consultation, TERA
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o shall develop Provisional Reference Doses for C8 for the oral, inhalation, and dermal if
possible) routesofexposure. Then TERA shall calculate Screening Levels for water, soil
and air based on the risk factors they have estimated. TERA shall perform one general
tisk assessment involving comparisonofexposure concentrations to Screening Levels for
the threelandfillsand the Washingion Works Plant, and the Lubeck Public Service
District water supply, that focuses on current risk to human health, including workers and
residents. This risk assessment shall include: (1) identificationofreasonably anticipated
land use, surface water and groundwater use; (2) identificationofreceptors; (3)
identificationof exposure pathways; (4) identificationofexposure concentrations; and (5)
comparisonof exposure concentrations to appropriate Screening Levels. TERA shall
uilze data obtained from the other efforts discussed above such as air modeling;
groundwater C8 concenrations in residential and public wells; residential groundwater
well use survey; the USEPA's Draft Hazard Assessment; and ATSDR’s Health
Consultation (ifavailable). TERA also shall review available information to determine
whether sufficient studies have been performed and data have been collected to develop
screening criteria for protectionof ecological healt, particularly aquatic life. TERA
shall prepare 2draft and a final document that discusses the resultsof their efforts and
summarizes the data utilized from other cffots. As the tasksof the CAT Team and other
involved partis’ progress, data gaps and research recommendations may become
evident. These shall be included in TERA’s report as suggestions for further research to
elucidate the toxicityof CS.

® Phase Il Second PublicMeeting

“The purpose ofthe Second Public Meeting is 0 present to thecitizenry the results
ofthe effortsofthe GIST and CAT Teams including C8 concentrations in groundwater
from residential wells and public wells the screening levels and the general isk
assessment. Air modeling resuls of the efforts of WVDEP and Dupont will be discussed
also. The WVDEP will address any futher actions that may be necessary.
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® SCOPE OF WORK FOR
JAMES BECKER, M.D.

Dr. Becker is a medical doctor specializinginenvironmental health at the
Marshall University Schoolof Medicine Center for Rural and Environmental Health. He
wil be assisting the WVDEP in his specialty area of risk communication at the two
anticipated public meetings. The specific tasks assigned to Dr. Becker are described
below.

Phase I Task A-1: First Public Meeting

Dr Becker will assist in preparation for the first public meeting, and attend the
meeting providing expertise in risk communication. He will familiarizehimselfwith the
available toxicological data, which will be provided to him by WVDEP, with particular
emphasis on the epidemiological studics. Note that the toxicological data already has
been summarized in the Draft Hazard Assessment prepared by USEPA. No literature
search or document retrieval will be required. Specific sublasks required in Phase I to
prepare for the first public meeting are described below:

‘Subtask 1 - Familiarization with toxicological data provided by WVDEP
including but not limited to:

o a. 8 compactdiscs of information provided to USEPA under TSCA by 3M Corp
(note only a small portionof this information concerns C8);
b. Draft Hazard Assessment document from USEPA;
. ACGIH Threshold Limit Value (TLV).
d. Joumal articles and other information provided by WVDEP.

‘Subtask 2 ~ Attendameting prior to the first public meeting to:

a. conduct asite visit ofthe 3 landfills and the Washington Works Plant, and
local residential arcas;

b. discuss and prepare an agenda;
c. discuss the toxicology and risks associated with C8 with the other CAT Team
members. .

Subtask 3 ~ Attend First Public Meeting

Phase I Task A-2 Second Public Meeting

Dr Becker will assist in preparation for the second public meeting, nd attend the
meeting providing expertise in isk communication. The following sublasks will be
required:

® ‘Sublask 1 ~ Familiarization with the toxicological and risk assessment report
prepared by TERA;
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® bt2 ted a mesorr to he scond pli mcg:
a. discuss the toxicology and risks associated with C8 with the other

CAT Team members;
b. discuss and prepare an agenda.

Subtask 3 - Attend Second Public Meeting

Note that the second public meeting is assumed to be the final public meeting; however,
resultsofdata collection may warrant additional public meetings and an expansion of the.
Scope of Work
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® SCOPE OF WORK FOR TERA

TERA (Toxicology Excellence for Risk Assessment) is a non-profi organization
that applies sound toxicological data o the isk assessment process to find common
ground between environmental, industry, and govemment groups. TERA will be
providing services in toxicology and risk assessment. TERA scientists will be
developing risk factors and screening criteria; and conducting one general risk
assessment for the 3 landfills, Lubeck Public Service District water supply and the
Washington Works Plant. The specific asks assigned to TERA are described below.

Phase Il Tasks B,C, D, and E: Development of Provisional Reference Doses and
Screening Levels, and General Assessment of Risk

Subtask | ~TERAstaffwil familiarize themselves with the toxicological data
provided to by WVDEP. No literature search or document retrieval will be required.
Toxicological data to be provided to TERA shall include but s not limited to the
following:

a. 8 compact discs of information provided to USEPA under TSCA by
3M Corp (note only a small portionof this information concerns C8);

b. USEPA Draft Hazard Assessment for C8;
c. Joumal articles and other information submitted to WVDEP by

o DuPont.

Subtask 2 ~ TERAstafwill:

a. identify all possible critical toxicological studics suitable for
developing Reference Doses for the oral, inhalation, and dermal (if
possible) routes of exposure;

b. outline methodology for developing said Reference Doses and for
developing Screening Levels for air, water, and soil based on said
Reference Doses corresponding to cach critical study identified in
subtask 2-2;

c. convene a meeting at the TERAfacility in Cincinnati, Ohio, to present
their findings in subtask 2-2 and 2-b, and consult with CAT Team
toxicologists as coordinated by Dr. Staats;

d. finalize Reference Doses and Screening Levels based on
recommendationsof the CAT Team toxicologistsas coordinated by
Dr. Staats

Subtask 3 ~ TERA shall conduct one general risk assessment for the three
landfills and Washington Works Plant, and the Lubeck Public Service District water
supply based on current isk to human health. This isk assessment shall include:

a) identificationofreasonably anticipated land use, surface waterand® oanivaes ves
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® b) identificationofreceptors;
©) identificationofexposure pathways;
4) identificationofexposure concentations;
©) comparisonofexposure concentrations 0 appropriate Screening

Levels;

TERA shall uilize the following data in th risk assessment process:

a) air modeling data from DuPont;
b) air modeling data from WVDEP;
©) water use data from the Well Use Survey;
0) groundwater data from the Groundwater Well AnalysisofC8 for residential

well;
¢) drinking water data from Lubeck Public Service District well;
5) any available ATSDR Health Consultation that assesses potential health

effects from exposure o CB in public supply drinking wer.

Subtask 4 - TERA shall review the ecological data and determine whether tere is
sufficient information to support the developmentof C8 Screening Level for protection
of ecological health

Subtask 5 ~ TERA shall compile and discuss the resulisof the above tasks into a
@ commen por (Gn and fo rsions) which shoef2dprovidesarit

summary of the following:

5) USEPA's Draft Hazard Assessment of C8;
b) DuPont'sairmodelingdata;
<) WVDEP's air modeling dats;
0) groundwater data from the Groundwater C8 Analysis and Well Use Survey of

Local Residents, and Lubeck Public Service District;
¢) ATSDR Health Consultation that asesses potential health effects rom

exposure to C8 in public supply drinking water, if available

Additionally, TERA shall include in the report any insights or recommendations
for future research gleaned during this process that would further elucidate th toxicity of
C8. Also, TERA shall provide inthe report of summary discussionof the relevance the
carcinogenicity ofC8 i ras 0 humans.
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