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' EXECUTIVE SUMMARY

A multi-media consent order (Order No. GWR-2001-019; 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 13, 2001. The Consent Order identified a
seties of requirements and tasks o be performed by the parties (WVDEP, WVDHHR-
BPH, and DuPont) in order to determine whether there has been an impact on human
health and the environment as a result of releases of ammonium perfluorooctanoate
(C-8), CAS Number 3825-26-1, from DuPont operations at the Washington Works

- facility (facility, also referred to as the “main plant”) and the associated landfills (Local,
Letart, and Dry Run).

The Consent Order established the C-8 Groundwater Investigation Steering Team (GIST)
to oversee investigations and activities of the Consent Order including Task A:
Groundwater Use and Well Survey/Groundwater Monitoring, Task B: Assessment of
Existing Groundwater and Surface Water Monitoring Data, and Task C: Plume
Identification/Groundwater Assessment at each site. The Consent Order also established
the C-8 Assessment of Toxicity Team (CATT), which consisted of scientists from
academia, government, non-profit organizations, and industry, to assess the toxicity and
rigk to human health and the environment associated with exposure to C-8 releases from
DuPont activities.

This C-8 data summary report documents all activities conducted to meet the
requirements of the Consent Order. In addition, the revised site conceptual models are
presented, which better represent the current environmental setting (geology, hydrology,
hydrogeology, groundwater flow, and water quality) and current human health and
ecological exposure pathways for the conditions at and near the sites. S

The table below shows the results of the exposure pathways evaluation. This evaluation
assessed whether human and ecological receptors were exposed to C-8 impacted media
(e.g., soils, surface water, groundwateér) both on-site and off-site on the basis of data
collected under the Consent Order. Pathways wete classified as complete or incomplete.
To be conservative, the highest C-8 concentration measured for each type of aqueous
‘media was compared to the CATT-established human health protective screening criteria
for water(C-8 SL) of 150 ug/l, regardless of media type. Note, however, that the CATT-
established Aquatic Life Advisory Concentration for C-8 (C-8 ALAC) of 1,360 ug/lisa
more appropriate benchmark for evaluation provided that waters are not ingested such as
surface water, groundwater, process water, and leachate. In this table, highli ghted boxes
indicate media that exceed the C-8 SL. This table shows that for all on-site and off-site
media evaluated for the facility and the three landfills, only leachate and surface water at
Letart Landfill exceed the C-8 SL. If these media were compared to the established C-8
ALAC of 1,360 ug/l, only leachate at Letart exceeds the C-8 SL. Most importantly, this
table shows that all drinking-water sources are substantially below C-8 SL.
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Exposure Pathway Assessment [Complete (C) or
incomplete ()]
G-8 Impacied Media Human Receptors |Ecological Receplors
SWMUs/Lendiilled Materials 1 ]
o |S0il B T ) : B }
% |Burlace Waler _ T i
- ‘g Groundwaler ] ]
& Drinking water (rom groundwater) Cl1.9 {jugl] NA
ki Process water (from groundwater, C (51.2 ug/l) NA
i Drinking Water {wells, springs N
% ancfor cistems) - WV _cesuwn | (2.8 ugh)
B Non-drinking water {wells, springs
5 ant/or gistems) - WV G (5.07 ug) C (5,07 ug/l)
B | o [Unused water sources - WW 1 1
& | [Drinking Water (wells, springs o
8 |5 [andlor cistems) - OH C (8.59 ug/l) C (8.59 ug/)
= Non-drinking waler (wells, springs -
andor cistems) -OH © {23.8 ugll) - C{a36ugh)
Unused water sources - OH 1 P
Ohio Riverwater L Ccn.eugh ' C (1.08 ug)
PWS (WV and OH) — C@2Dugl T (2.29 ug)
SWiMbs/Landflled Matenals I ) ‘ )
2 5ol - i ) - T
w |'C [Leachate | _chusown ¢ (120 ghy
§ O |Burlace Water 1 T Clii5ugh) “c{ii5ug)
L] Groundwater | ) 1
s Drinking Water (wells, eprings i
. § 2 landior cistems) - WV Ci2.8ugM) G (2.8 ugl)
2 INon-diinking water (wells, springs ' )
18 'gndl_or clstems)-WY | C(5.07ugl) O (5.07 ugM)
: Unuged waler sources = Local o R )
SWMUs/Landflled Materials ] i
- % Soll N . i ]
§ & jLoachale o 1. C2080ug) C (2050 ug/l)
O |Surface Water ] c@Ertugn) C (371 ug/l)
3 | [Gioundwater S R ] —
B [ [rnking Water well - Letert | G (0,130 up/) € (0,139 ug) _
13 ‘s |Non-grinking waler wells- Letart __CINQ (<0.05)] ) CINQ{<0.06]
g Ohio Ahverwater C(0.128 ugl) C (0.128 ugh)
Unused water sources - Lotarl ot e
SWMUs/Landfilled Materals G {Unknown _ - G (Unknown)-
a % Son _ "G (Unknown) C (Unknown)
. % Loachate (captured and treated) ] ' . i
O [Surlaco Water ST € 7 v
3| [Gowdwaler 1 - ]
g Drinking Water {wells, spiings
P 2 land/or cistems) - Dy Run G (0.422 ug/)) C (0.422 ugh)
6l? 'Non-dﬁnkhg water wells, springs ]
g and/or cistems) - Dry Bun C (0,54 ug/l) » C (0.54 ug/l) B
!Umise'd watereolrces -Dry Rn | ] ] ,
= : Sl e e S RS
{L) = blased low
NA= not applicable
. Highlighted cells indicate exceedence of CATT-established C-B SL {150 ugA)
WWK-C-8 Data Summary ~ text final Feb. 5, 03 Ix
Wilmington, DE

ASHO021630

BID639862



.8 Data Sunmary Report o , , ~Executive Summary

For the Washington Works facility, the current revised site conceptual model combined
with the current revised groundwater model, the current on-site and off-site C-8
concentrations measured, and the current exposure pathways evaluation show that:

O Solid Waste Management Units (SWMUs) on-site are believed to be the .pﬁmary
source of C-8 migration to groundwater. Air deposition of C-8 on the ground
surface and migration to groundwater also may have occurred.

O No off-site migration of groundwater is occurring,

@ No potential groundwater migration pathway exists beneath the Ohio River. Air-
emissions are believed to be the primary migration pathway of C-8 from the
facility to adjacent areas in Ohio.

O Air emissions of C-8 from the facility also are believed to be the source of C-8
© Eoncentritions detected in West Virginia adjacent to the facilify and Local
Landfill. . :
O Air emissions of C-8 and discharge of C-8 through outfalls are believed to be the
migration pathways of C-8 from the facility to the Ohio River, and in turn, from
the river to public water supplies (PWS) located downstream.

11 There are no known complete exposure pathways for human or ecological
receptors that exceed the CATT-established C-8 SL orthe C-8 ALAC at the
facility. ) :

For the Local Landfill, the current revised site conceptual model combined with the

current on-site and off-site C-8 concentrations measured and the current exposure
pathways evaluation show that: ' '

O C-8isbelieved to migrate via water transport from C-8 containing landfilled
materials to groundwater at the Local Landfill.

0 Groundwater flow from Local Landfill flows toward the facility to the northwest
(away from off-site residential areas).

0 C-8 detected in the one- and two-mile radius sampling areas near the facility and
Local Landfill is likely to have been transported from the facility via air
emissions. :

D There are no known complete exposure pathways for human or ecological
receptors that exceed the C-8 SL or the established C-8 ALAC at the Local
Landfill,

' For the Letart Landfill, the current revised site conceptual model combined with the
current on-site and off-site C-8 concentrations measured and the current exposure
pathways evaluation show that:

0 C-8 is believed to migrate via water transport from C-8 containing landfilled
materials to groundwater at the Letart Landfill

0 Groundwater flow at Letart Landfill is toward the Ohio River and is away from
off-site residential arcas.
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Q The annual C-8 loading from groundwater to the Ohio River indicates a very low
(-8 concentration in the river from the landfill, which is supported by the very
Jow C-8 concentrations measured in the Ohio River.

O Air emission of C-8 is not a viable migration pathway because there are no air
emissions at Letart Landfill.

O Contact with surface water (Cap Runoff location) and leachate at the toe of the
Letart Landfill and in the wet-weather stream surface water that discharges to the
Ohio River are complete exposure pathways for human or ecolo gical receptors
that exceed the C-8 SL.  However, exposure is limited because of the remote
Jocation of the landfill, the very steep terrain, and the wet-weather nature of the
streamn. In addition, fencing limits access to the area, Further, the use of health
and safety plans, standard operating procedures, and personal protective
equipment also limit exposure.

For Dry Run Landfill, the current revised site conceptual model combined with the '
current on-site and off-site C-8 concentrations measured and the current exposure
pathways evaluation show that: '

0. C-8 is believed to migrate via water transport from C-8 containing lendfilled
materials to groundwater at the Dry Run Landfill.

O Groundwater flow at the site is toward the west, C-8 concentrations measured 4 ,
within the one-mile radius sampling area show that no.off-site migration of C-8
) ‘ jmpacted groundwater has ocourred.
0 DryRun Landfil} is located within eight miles of the facility. Transport of C-8

B via air emissions from the facility potentially could be the source of the very low
concentrations of C-8 deteoted within the one-mile radius sampling area.
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1.0 INTRODUCTION

Since the early 1950s, ammonium perfluorooctanoate (C-8) has been used by DuPont in
its fluoropolymer-related manufacturing processes at the Washington Works facility
(facility, also referred to as the “main plant”). Residues containing C-8 from these
processes have been released fo the air; discharged to the Ohio River; disposed of at the
Washington Works facility and/or at the DuPont Local, Letart, and Dry Run landfills; and
otherwise shipped off-site for destruction or disposal (see Figure 1.0). C-8 hasbeen’
detected in varying concentrations in and around the Washington Works facility and the
associated landfills (Local, Letart, and Dry Run), in private drinking wells and in public
water supplies (PWS) located in West Virginia and in Ohio.

A multi-media consent order (Order No. GWR-2001-019; 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 15, 2001. The Consent Order identified a
series of requirements and tasks to be performed by the parties (WVDEP, WVDHHR-
BPH, and DuPont) in order to detetmine whether there has been an impact on human
health and the environment as a result of releases of C-8, CAS Number 3825-26-1, from
DuPont operations at the Washington Works facility and the associated landfills,

The Consent Order established the C-8 Groundwater Investigation Steering Team (GIST)
" to oversee investigations and activities that were conducted 10 assess the presence and
. ’ extent of C-8 in drinking water, groundwater, and surface water at and around the facility
and the associated landfills, as described in Attachment A of the Consent Order.

Pursuant to Attachment A of the Consent Order, three tasks were performed by DuPont
and evaluated by the GIST, Tasks A, B, and C. Task A: Groundwater Use and Well
Survey/Groundwater Monitoring involved evaluating C-8 in groundwater initially within
a one-mile radius from the Washington Works facility and the three landfills by sampling
watex from wells, cisterns, and springs. Included with these sampling activities was the
sampling of PWS located one mile upstream and ten miles downstream of the facility.
The area of investigation was expanded based on results obtained. Twelve PWS located
- within ariver reach extending 3.5 miles upstream and 53 miles downstream were

: sampled. Availsble results were included in the One-mile Radius Survey and C-8
- Sampling Repori and the Ohio River Public Water Supply Sampling (DuPont, 2002a).
Task A activities are re-supnmarized in this report.

Task B: Assessment of Existing Groundwater and Surface Water Monitoring Data
inchided compiling historical C-8 data, monitoring all wells at the landfills,and
developing a Groundwater Monitoring Plan (GMP) for the Washington Works facility
and the Local, Letart, and Dry Run Landfills. The historical C-8 data compilation report
was submitted to the GIST for evaluation (DuPont, 2002b). The second part of Task B,
monitoring C-8 in surface water and groundwater at the landfills, began in December
2001. Sampling was performed monthly for four months and is now conducted quarterly.
" ~‘The Proposed GMP for the Washington Woiks facility (DuPont, 2002¢) was submitted to
. “the GIST for review and was approved following minor modifications (DuPont, 2002d).
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Groundwater sampling at the Washington Works facility pursuant to the approved GMP
began in late January 2002. Task B activities also are re-summarized in this report.

Task C: Plume Identification/Groundwater Assessment at each site began following the
completion of Tasks A and B, This activity included delineating the vertical and
horizontal extent of C-8 impacted groundwater and specifically included an-assessment
of C-8 impacted groundwater at the Letart Landfill and jts impact on the Ohio River and
PWS along the river as required by the Consent Order. The C-8 Plume Identification

* Groundwater Assessment Work Plan was submitted to the GIST in May 2002 (DuPont,
2002¢). For the Washington Works facility, Task C included groundwater modeling
using GIST-approved groundwater modeling tools. Groundwater modeling was used to
evaluate possible C-8 migration pathways in groundwater from the facility. A separate
groundwater modeling report was issued to the GIST in January 2003 (DuPont, 2003a).
This report documents Task C activities and re-summarizes briefly the groundwater
modeling results. ‘ : ’

While conducting the activities identified in Tasks A, B, and C, which were designed 10
assess the presence and extent of C-8 in drinking water, surface water, and groundwater,
an evalnation of transport mechanisms for C-8 migration also was conducted. This
evaluation was conducted to gain a better understanding of how C-8 migrates in the
environment and to better understand the results generated during the implementation of
Tasks A, B, and C. '

Two main possible transport mechanisms were considered in evaluating results. These

. i Were air transport and water transport. Air transport was considered because DuPont had
released, and continues to release, C-8 in air emissions from the facility. C-8 particles in
air emission may have been deposited on surfaces of structures (roofs, etc.) and then have
been dissolved and transported by precipitation into cisterns. C-8 in air emissions also
may have been deposited on ground surfaces and dissolved and transported by
precipitation to surface-water bodies or to groundwater, In addition, C-8 was detected at
low concentrations in some of the water samples taken from cisterns. If the cistern was
filled using a PWS that had been shown to contain (-8, then the source of the C-8 in the
cistern may have been the water used to fill the cistern. Alternatively, the source of C-8
in the cistern may have been from air emissions, It also may have ori ginated from both
SOurces.

Water transport, including transport via surface water and groundwater, was considered
because C-8 bearing materials were disposed of on-site (i.e., facility and landfills) and

C-8 had been detected in stirface water and groundwater from various sources at and near
the Washington Works facility and the three landfills. Sampling performed under Task A

of the Consent Order resulted in detections of C-8 in the Little Hocking Water
Association well field, which is the PWS located immediately across the Ohio River from .
the Washington Works facility. A formal groundwater modeling evaluation was

performed to determine if imported groundwater from the facility migrated offesite

toward Little Hocking.

_The Consent Order also established the C-8 Assessment of Toxicity Team (CATT). The
. CATT consisted of scientists from academia, government, non-profit organizations, and
: industry. The CATT was assembled to assess the toxicity and risk to human health and
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the environment associated with exposure to C-8 releases from the DuPont activities. In
a final report issued in August 2002, the CATT established the human health protective
screening criteria for water (C-8 SL) of 150 ug/l (WVDEP, 2002). The results presented
in this report, which were obtained for Tasks A, B, and C, are compared conservatively to
the CATT-established C-8 SL of 150 ug/l, regardless of water use. In addition, as
reflected in the August 2002 report, the CATT also established a C-8 screening criteria of
240 mg/kg for soils (WVDEP, 2002). However, development of a method for analyzing
C-8 in soils has not yet been completed; therefore, no soil samples have been analyzed.
The CATT also established an Aquatic Life Advisory Concentration for C-8 (C-8 ALAC)
of 1,360 ug/l in October 2002 (Menzie-Cura & Associates, 2002). Surface-water results
presented in this report are compared to these screening criteria and to the C-8 SL.

1.4 Document Organization:

Section 2 of this document provides information on C-8 reporting and data validation.
The remainder of this teport discusses specific activities conducted and results obtained
at the facility and the Local, Letart and Dry Run Landfills. Section 3 presents the
Washington Works facility data. Sections 4, 5, and 6; present data for the Local, Letart, -
and Dry Run Landfills, respectively. Within each section, a similar format is followed.
A bricf introduction is presented. The next three subsections then describe activities
performed and results obtained for Tasks A, B, and C, respectively. The revised site
conceptual model, which integrates the new results, is then discussed. A human health

and ecological exposure assessment follows, Finally, observations for each site are
. ’ summarized, Section 7 of the report provides a reference list, including Consent Order
related documents previously submitted to the GIST. .
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.‘ 2.0 C-8 ANALYSES AND ANALYTICAL REPORTING

The Quality Assurance Project Plan (QAPP; DuPont, 2002f) discusses the procedures and
protocols developed to ensure that project information, data, and decisions derived from -
or based on data acquired during the groundwater investigation at The facility and
associated landfills are technically sound, usable, and properly documented. Specifically,
Sections 5, 6, and 10 of the QAPP present sampling protocols, sample and document
custody procedures, and internal quality control checks that were followed during the

field sampling activities associated with the groundwater well and water-use survey.

The QAPP 2lso presents information on quality assurance, calibration procedures and
frequency, analytical procedures, data reduction, verification, and reporting. Information
on the analytical method and the precision criteria used for the C-8 reporting are
summnarized below.

Exygen Research, Inc. (Bxygen), located in State College, Pennsylvania, originally
developed and tested a new analytical method that utilizes Liquid
Chromatography/Tandem Mass Spectrometry (LC/MS/MS). DuPont adopted this
- method (LC/MS/MS) for analyzing C-8 in water in November 2001. Currently, Exygen
performs all C-8 water sample analyses for DuPorit using the laboratory Standard
‘Operating Procedure (SOP) it developed. . : :

) Exygen reports C-8 results for the laboratory replicate of each field sample. These results
. . are evaluated for precision by comparing the field sample result to the corresponding
laboratory replicate result: '

03 Ifboth resulls are less than the practical quantitation limit (PQL), the replicate
sample for that analyte is considered to have passed the precision criteria.

O If one or both results are between one and five times the PQL, the replicate is
considered to have met the precision criteria if the two results differ by less than
the PQL. '

0 If one result is less than the PQL and the other is not and if the two results
differed by a value less than the PQL, the replicate is said to have met the
- acceptance criteria. '

O Finally, if both results are at least five times the PQL, the replicate is considered
1o have met the criteria if the relative percent difference (RPD) between the two
results is less than or equal to 20%. The RPD is the absolute value of the
difference of two measurements divided by their average.

When the precision criteria outlined above are met, Exygen reports the average of the
field sample and the laboratory replicate results are reported. If criteria for precision are
exceeded, Exygen reports the higher of the sample and laboratory replicate results.
Finally, when one result (from the sample/laboratory replicate pair) is above the PQL and
one below, the result that is above the PQL is reported. C-8 results are recorded in the
» Corporate Environmental Database (CED) and are reported as FC-143 for consistency
. with historical results.
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An aliquot of each field sample also is analyzed as a matrix spike (MS). Results of the
MS analysis are used to assess accuracy. The MS recovery value must fall between 70 to

130%, unless the sample concentration is at least four times the amount spiked. The

maximum amount used 1o spike field samples is 500 ug/l.

The QAPP Addendum (QAFPP Addendum, DuPont, 2002g) was generated during May
2002 in order to document a reduction in the number of laboratory QC samples (matrix
spike and replicate) to 2 frequency of 5%, or one each per analytical batch (whichever is
greater) for groundwater and surface-water samples collected within the facility and

. landfill boundaries. Spetifically, analysis of well, outfall, and stream samples collecled

at the facility, Local Landfill, Letart Landfill, and Dry Run Landfill were subsequently
performed with the reduced QC sample frequency. This reduction in QC sample
frequency was made because a substantial database exists for these samples, inchuding at
least three rounds of sample analysis at Exygen. There was no reduction in QC sample
frequency for samples collected outside the facility and laindfill boundaries, such as off-
site wells, tap water samples, cisterns, PWS, and Ohio River water samples.

Al data packages generated by Exygen have been teviewed in-house for compliance with

* the Iaboratory SOP and QAPP Addendum, and for data ugability, using the checklist

provided in the QAPP. Results of the in-house review indicate that data reported by
Exygen have been generated in compliance with the laboratory SOP and QAPP
Addendum with few exceptions, as noted in the individual review summaries and
discussed below. All data reported by Exygen have been judged usable for the purposes
of the project. )

Exygen repotted that seven of the Ohio two-mile radius samples (including two field
blanks) from one data package, and two samples from Local Landfill, collected during
November 2002 and reported in another data package, were analyzed beyond the sample
hold time of 14 days (as per the SOP). These samples were analyzed within two times
the specified hold time. The laboratory also has reported that non-project, field spiked
samples at 100 and 1,000 ug/l, have exhibited stability for periods as long as one year
(Exygen, 2002). The data packages were examined in-house, using the review protocol
inchided in the QAPP, and the results were determined to be usable for project purposcs.
All data reported by Exygen have been judged usable for the purposes of the project.

Independent Quality Assurance Review

A subset of the data packages generated by Exygen were submitted to Environmental
Standards, Inc (ESI) in Valley Forge, Pennsylvania, for an independent (i.e., third-party)
quality assurance review. Thirty-eight data packages, containing results for 326 samples,
including field blanks and duplicates, were submitted for validation. The samples
submitted for review represent samples collected from the West Virginia one- and two-
mile radius, Ohio one-and two-mile radius, Obio River sampling, and PWS. The samples
submitted for review represent 23.7% of the samples, collected between December 2001

_ and November 2002, from the West Virginia one- and two-mile radius, Ohio one-and

two-mnile radius, Ohio River sampling, PWS, and facility and landfill groundwater and
surface-water sampling. Data packages/samples submitted for the independent quality
assurance review were selected at random; however, off-site résidential and PWS ,
samples were preferentially selected because these samples were collected from drinking-
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watet sources. In addition, samples of particular interest to the GIST, such as samples
yielding positive analytical results from the Obio River sampling were submitted for
review. The quality assurance review was performed by ESI with guidance from the

‘Region I Modifications to National Functional Guidelines for Organic Data Review
[United States Environmental Protection Agency (USEPA), 1994}

Data were examined by ESI o determine the usability of the analytical results and
compliance telative to the QAPP, QAPP Addendum, and the Iaboratory SOP. Results of
the quality assurance review indicated that the quality of the data is acceptable and
qualification of the data was not warranted, with the exception that positive results for -
two samples reviewed were qualified J, as estimated, due to precision criteria between the
sample and Iab replicate not being met. It should be noted that the laboratory, and
DuPont, in this case and any similar cases for data not submitted for independent review,
reported the higher of the two results.
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3.0 WASHINGTON WORKS FACILITY

3.1

- 3.2

3.21

Introduction

The facility is Jocated along the Ohio River in Washington, West Virginia, approximately
seven miles southwest of Parkersburg, West Virginia (see Figure 3.0). Consent Order

- required tasks fo be conducted at or immediately adjacent to the facility included the

following:

O Task A: Groundwater Well and Water-Use Surveying and C-8 Sampling— ,
conduet a distance-phased groundwater well and water-use survey identifying and
sampling all groundwater wells, springs. and cisterns within a one-mile (and
possibly two- and three- mile) radial distance of the facility and the Local
Landfill: -

) Task B: Assessment of Existing Groundwater and Surface Water Monitoring
" Data—develop and implement a monitoring plan that evaluates the presence and
_extent of C-8 in drinking water, groundwater, and surface water in and around the
facility and perform an assessment of C-8 impact o the Ohio River and to PWS
within one mile upstream and 10 miles downstream (and possibly two and three
miles upstream and 20 and 30 miles downstream) of the facility.

0 Task C: Plume Identification/Groundwater Assessment—determine the vertical
and horizontal extent of C-8 impacted groundwater exceeding 1 ug/l or as directed
by the GIST, using groundwater modeling tools approved by the GIST if
modeling is done..

In Sections 3.2 through 3.4, discussions of the specific activities conducted to meet the
requirements of the Consent Order are presented along with the new data acquired while
condneting these activities. I Section 3.5, the revised site conceptual model updates the
current envirormental setting (geology, hydrology, hydrogeology, groundwater flow, and
water-quality) and current buman health and ecological exposure pathways for the
conditions at and near the site. '

Task A: Groundwater Well and Water-Use Surveying and C-8
Sampling ‘ o

One-Mile Radius Sampling

The Local Landfill is located immediately south of the facility. Because of the proximity
of the Local Landfill to the facility, groundwater wells located within the combined one-
mile radivs (of both sites) in West Virginia were sampled (see Figure 3.1). The
groundwater well and water-use survey and sampling within the one-mile radius of the

. facility and the Local Landfill were completed on February 12, 2002. DuPont submitted
the results of the one-mile radins survey to the GIST in April 2002 (DuPont, 2002a).
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Table 3.0 summarizes the off-site survey and sampling program for the one-mile radius.
A total of 269 homes were surveyed, and a total of 44 water sources were sampled. Six
wells used for drinking water were sampled. No cisterns or springs sampled were used
for drinking water. Table 3.1 provides details for each sample collected, including the
C-8 concentration measured (ug/l). Figure 3.1 shows the locations of all samples
collected, regardless of water use. Each colored circle represents a sampling location and
the color and size of the circle indicate the magnitude of the C-8 concentration measured.
For example, small black circles represent samples having C-8 concentrations ranging
from to 1.0 to 10 ng/l, while large black circles represent samples having C-8
concentrations greater than 10.0 ug/L. Note that the number of C-8 detections above

10 ug/l are limited. :

Table 3.1 shows that the C-8 concentrations in six drinking-water samples during the
one-mile radius sampling ranged from 0.328 to 2.8 ug/l. Because the drinking-water
samples had C-8 concentrations above the 1 ug/l threshold level described by the Consent
Order, the GIST ordered the expansion of the radius to two miles and resampling the
drinking-water samples within the one-mile radius. The highest C-8 concentration in a
non-drinking source was 5.07 ug/l. The highest C-8 concentration in unused water
sources was 14.3 ug/l.

C-8 concentrations measured in the six cisterns sampled ranged from 0.561 to 3.52 ug/l
(see Table 3.1). These results indicated that air transport of C-8 as a migration pathway

~ was possible if cisterns were filled by precipitation. If water is added to the cistern from
another source (groundwater, PWS, etc.) then water transport of C-8 is possible. Survey
results from individual residents show that cisterns were filled predominantly by
precipitation.

3.22 Two-Mile Radius Sampling

The groundwater well and water-use survey and C-8 sampling within the two-mile radius
of the facility and the Local Landfill were completed on June 3, 2002. DuPont submitted
the results of the two-mile radius survey to the GIST in August 2002 (DuPont, 2002h).

Table 3.2 summarizes the off-site survey and sampling program for the two-mile radius.
Within the two-mile radins a total of 109 homes were surveyed, and 65 water sources
were sampled, Seventeen wells and one spring used for drinking water were sampled.
None of the eight cisterns sampled was used as a drinking-water source. Table3.3
provides details for each sample collected, including the C-8 concentration measured
(og/N). Figure 3.1 includes the C-8 results for the two-mile radius. All samples are
posted regardless of water use. Of the 18 drinking-water samples, only one (a spring
sample) had a C-8 concentration greater than 1.0 ug/l. The C-8 concentration in the
spring sample was 1.8 ug/l. All drinking-water samples from wells had C-8
concentrations less than 1.0 ug/l. The highest C-8 concentration measured in non-.
drinking-water and unused water sources were 1.67 and 2.32 ug/l, respectively. C-8
concentration measured in the wells from the one-mile radius that were resampled ranged
from 0.526 to 2.48 ug/l (see Table 3.1). -
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Again C-8 concentrations measured in the eight cisterns indicated air transport as a
possible C-8 migration pathway from the facility because the cisterns were
predominantly filled via precipitation.

The results for the two-mile radius showed a trend toward lower concentrations than were
found in the one-mile radius sampling area. While the two-mile radius was being
conducted, the CATT released the human health protective screening criteria for water
(C-8 SL) of 150 ug/l (WVDEP, 2002). In August 2002, the GIST determined that no
further off-site surveying or resampling around the facility and the Local Landfill was
needed.

3.2.3 Ohio One-Mile Sampling .

Oft-site surveying and sampling also was conducted in Ohio. C-8 was initially measuted
in the Litfle Hocking Water Association well field (a PWS sampling point), located in
Ohio directly across the Ohio River from the facility in December 2001 (see Section’
3.3.3). DuPont and the Ohio Environmental Protection Agency (OEPA) agreed that the
groundwater well and water-use survey would be expanded to a distance onie mile from
the facility boundary into Ohio. The groundwater well and water-use survey and C-8
sampling within the one-mile radius in Ohio were completed on June 7, 2002. DuPont
submitted the results of the one-mile radius survey to the OEPA and the GIST in August;
2002 (DuPont, 2002i). .

A Table 3.4 summarizes the one-mile radius survey and sampling in Ohio. The total
. . number of homes surveyed was 150, and the total number of water sources sampled was

63. Ofthe 68 water sources sampled, 17 were from drinking-water wells, and one was

from a drinking-water spring. No cisterns sampled were used for drinking water. Table

3.5 provides details on the samples collected, including the meagured C-8 concentration,

The C-8 concentration measured for the drinking-water wells ranged from non-detectable

[<0.01 ug/l (ND)] to 8.59. The C-8 concentration for a drinking-water spring was

- 1.29 ug/l. The highest C-8 concentration measured in non-drinking-water sources and
unused sources was 23.6 and 16.9 ug/l, respectively. Figure 3.2 is a map showing the
location of samples, regardless of water use, collected within the Ohio one-mile radius.
This figure uses the same symbols as were used in Figure 3,1, Locations of samples
having C-8 concentrations greater than 10.0 ug/ appeared to be clustered to the northeast
and northwest, C-8 concentrations measured in the five cisterns ranged from 0.748 to
~ 733 ug/l. These results indicated that dir transport of C-8 was a possible migration

pathway from the facility, providing the cisterns were filled by precipitation. Even
though the highest C-8 concentration measured for a drinking-water sample within the
one-mile radius was an order of magnitude lower that the CATT established C-8 8L of
150 ug/l, tine non-drinking-water and unused water source samples had C-8
concentrations above 10.0 ug/l. Based on these results, OEPA requested an expansion of
the survey area to a two-mile radius. .

3.2.4 Ohio Two Mile Sampling

. The groundwater well and water-use survey and C-8 sampling within the two-mile radius
of the facility were completed on September 30, 2002. DuPont submitted the results of
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the two-mile radius survey to the OEPA and the GIST in December, 2002 (DuPont,

2002§).

For the Ohjo two-mile radius, the sampling strategy was modified following discussions

- with the OEPA and the GIST. The two-mile radius survey area was divided into three

areas, “A”, “B”, and “C"(see Figure 3.2). All homes within the entire area within the

- _ two-mile radius, areas “A”, “B”, and “C”, were surveyed. In area “B” all identified
wells, sptings, and cisterns were sampled, regardless of use (drinking water, rion-drinking
water, or unused) because this portion of the two-mile radius was adjacent to an area

* within the one-mile radius where the highest C-8 coricentrations were measured. In
addition, all identified drinking water, non-drinking water, and unused wells, springs, and
cisterns from residences located along Township Road 97 (located within area “C”) were
sampled, Tn area “A” and “C”, wells, springs, and cisterns were sampled only if these
sources were used for drinking-water; non-drinking-water and unused sources were not
sampled. Areas “A” and “C” are adjacent to areas in the one-mile radius where lower
C-8 concentrations were measured. J

Table 3.6 provides a summary of the Ohio two-mile survey results, In total, 733 homes
were surveyed, and 62 water sources were sampled, including 49 wells used for drinking
water. No cisterns or springs sampled were used as drinking-water sources. Figure 3.2
also shows the location of samples, regardless of water use, collected within the Ohio
two-mile radius, Table 3.7 provides details of the samples collected, including the
measured C-8 concentrations, The C-8 concentrations measured in drinking-water
samples ranged from ND to 6.5 ug/l, with only 11 samples having C-8 concentration

‘ , greater 1.0ug/l, The highest C-8 concentration measured for the non-drinking-water

’ samples ranged was 6.85 ug/l. The highest C-8 concentration measured in an unused

source was 8.68 ug/l, The range of C-8 concentration in the three cistern samples was
from 0.217 to 0.592 ug/l. Overall, the C-8 concentrations are lower in the two-mile
radius samples than in the one-mile radivs. S :

‘While the groundwater well and water-use survey and C-8 sampling were being
conducted in the one- and two-mile radius in Ohio, groundwater modeling also Was being
onducted. One of the objectives of the groundwater modefing effort was to determine
the likelihood that off-site migration of C-8 impacted groundwater was oceurring. The
groundwater modeling showed that no potential groundwater migration pathway exists
beneath the Ohio River (DuPont, 2003a). Therefore, air transport of C-8 is the most
likely migration pathway for C-8 from the facility.

3.3 Task B: Assessment of Existing Groundwater and Surface-water
Monitoring Data

334 Monitoring of C-8 in Groundwater and Surface Water

Groundwater Monitoring
The Consent Otder required that a select number of facility monitoring wells were to be

. sampled following the development of a groundwater monitoring plan by DuPont
. (DuPont, 2002¢) and its approval by the GIST (DuPont, 2002d). Frequency of sampling
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was to be monthly for the first four months following the effective date of the Consent
Order, then quarterly thereafler. Monthly sampling of groundwater began in January
2002. Quarterly sampling began in May 2002 (2Q02). The 4Q02 monitoring report was
cubmitted to the GIST in December 2002 (DuPont, 2002k).

Table 3.8 provides a list of the production and monitoring wells included in the
groundwater monitoring program for the facility. Well construction data and
groundwater elevation data also are provided in this table. The three new bedrock

_monitoring wells (AJ06-MWO02, N04-MWO03, and Y14-MWO02) that were installed in

3Q02 as part of the C-8 plume delineation work plan were added to the monitoring
program in 4Q02. Figure 3.3 shows the location the wells listed in Table 3.8, Table 3.9
presents all of the C-8 concentrations measured in these production and monitoring wells
through October 2002, including C-8 data acquired prior to the issuing of the Consent
Order, The most recent data are listed first for each well, Figure 3.4 shows the October
7002 C-8 concentrations in groundwater. .

Table 3.9 shows that, in general, monitoring and production wells located on the eastern
half of the facility have shown a C-8 concentration range from 0,071 to 2.82 ug/l '
(AE11-MW01, AMO7-PWO1, AO08-PWO1, and AX13-PW01). Monitoring and
production wells in the western half of the site generally have shown a C-8 congentration
range of 0.117 t051.2 ug/l (VO5-PWO1, L04-PWO01, N13-MWO01, Y14-MWO1, _
K16-PWOT, West Well Field 1, E13-MWO1, and DO8-MWO1). Monitoring wells located
adjacent to the Ohio River near the former Anaerobic Digestion Ponds have higher C-8
concentrations, ranging from less than 100 to 24,100 ug/l (P08-MWO1, P04-MW02, Q04-
MWO02, and RO4-MWO02). However, evaluation of boring logs for these well shows that
three of these wells are screened in a perched water-table located in the clays and silts
that stratigraphically overly the sands and gravels of the primary site water-table aguifer
(site aquifer). Q04-MWO02 is the only well included in the groundwater monitoring
program located in the former Anaerobic Digestion Ponds area that is screened in the site
aquifer. Recent C-8 concentrations measured for this well have been highly variable,
ranging from 32.2 to 7,720 ug/l. (Further discussion of the wells screened in the perched
water-table are presented in Section 3.5.1.) .

Available data for the bedrock aquifer are very Timited (only three wells) but ranges from
non-quantifiable [<0.05 ug/l (NQ)] in the central southern boundary (Y14-MW02) to
0.133 ug/l along in the eastern portion (AJO6-MWO02) of the site to 21.2 ug/l in the area
near the former Anaerobic Digestion Ponds (N 04-MW03). .

The next groundwater sampling event for the facility is scheduled for the first quarter
2003. '

Surface-water Monitoring :

The Consent Order also identified six outfalls' at the facility that are regulated by West
Virginia/National Pollutant Discharge Elimination System (WV/NPDES) Permit No.
WV0001279 and where monthly sampling of C-8 was required. Figure 3.3 shows the
locations of the six outfalls. Monthly sampling of outfalls began in December 2001, The

"In this report, all surface-water samples {dentified as outlets, inlets, or putfalls will be referred to collectively as

outfalls.
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November 2002 Surface Water Monitoring Report was submitted to the GIST in January
2003 (DuPont, 2003b). Table 3.10 summarizes the C-8 concentrations measured in the

ontfalls, including C-8 data acquired prior to the issuing of the Consent Order. The most
recent data are listed first for each outfall. :

The six outfalls sampled discharge process water and stormwater runoff to the Ohio .
River. The WVDEP permit required monthly reporting of effluent flow volumes and C-8
concentrations. Outfalls 002, 003, and 007 typically discharge effluent containing the
lowest concentrations of C-8, ranging from NQ to 8.56, respectively. Outfalls 001 and
105 have discharged higher C-8 concentrations, ranging from 2.15 to 54.6 ug/l, Outfall
005 has shown the highest concentrations of C-8 and discharges the largest volume of
effluent compared to the other outfalls at the facility. C-8 concentrations for Qutfall 005
have ranged from 1.43 to 199 ug/l, with one anomalous high concentration of 915 ug/l.
However, the C-8 concentration at Outfall 005 has generally decreased in 2001 and 2002
following the installation of 2 carbon filtration treatment system in the flouropolymers -
progess. ‘

Outfall sampling for December 2002 has been completed, and the monitoring report will
‘be issued to the GIST in February 2003. Outfall sampling for January 2003 has been
completed, but the C-8 results have not yet been validated. The next monthly outfall
sampling event is scheduled for February 2003.

3.3.2 Ohio River Water Quality

. . Characterizing Ohio River water quality, with respect to C-8, was a Consent Order
requirement. In addition, the evaluation river-water quality was identified as a data gap
in the Compilation of Historical C-8 report (DuPont, 2002b) and was included as a
recommended activity in the C-8 Plume Identification Work Plan (DuPont, 2002¢). The
Ohio River Water Sampling Proposal for the facility and the Letart Landfill (DuPont,

20021) was developed and submitted to the GIST in January 2002.

Near the facility, Obio River water was sampled to measure concentrations of C-8 in the
Oio River. The sampling investigation was designed to meet three main objectives:

O Characterize background C-8 concentrations in river-water upstream of the
facility. :

O Assess C-8 concentrations in river water along the facility reach.
0O Evaluate C-8 concentrations in river water downstream, '

Table 3.11 presents a summary of the Ohio River water sampling program, including
sampling near the Letart Landfill. The Letart Landfill samples and C-8 results are
discussed in Section 5.4.5. Table 3.12 provides the C-8 results for Outfall 005. Figure
3.5 shows the location of upstream samples and samples along the facility reach. Figure
3.6 shows the concentration of downstream samples. C-8 concentrations for each sample
are posted. : ' '

In total, 46 river-water samples were collected, including two duplicate samples.

. Adjacent to the facility, river-water samples were collected at three locations along two
tansects across the river. Samples were collected at three depths (dip, mid-column, and
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bottom) at each location. Field paramelers were monitored during collection of each
sample. During the same time period that river water was sampled, effiuent from Outfall
005 was sampled to evaluate dispersion downstream of the outfall.

Of the seven samples collected upstream of the facility, six were ND, and one was NQ.
Of the 27 samples collected along the facility reach, all were ND except for two that were
NQ. The range of C-8 concentration for the 12 downstream samples was 0.0949 to

1.09 ug/l. The two highest C-8 concentrations were measured in @ dip and mid-column
sample collected approximately three miles dowmstream from the facility.”

Tt is likely that the two highest C-8 concentrations measured in the Ohio River water are a
direct result of increased C-8 concentrations discharged through Outfall 003. Table 3.12

~ shows that the C-8 concentrations measured at Outfall 005 are highly varizble. C-8 data

333

were not collected from Outfall 005 between July 1 and July 10; but, if C-8 concentration
was higher on these days, it might explain why the higher concentrations were measured

_in'the river during this same time frame.

The revised groundwater model showed that no potential migration pathway for Cc-8
containing groundwater exists beneath the Ohio River. Therefore, air transport of C-8 to
the Ohio River is a likely migration pathway, in addition to the direct discharge of C-8
containing surface water to the Ohio River through the permitted outfalls.

Public Water Supply Sampling

PWS in West Virginia and Ohio at various points upstream of the facility were sampled
pursuant to the Consent Order. Sampling of PWS within one-mile upstream and 10-miles
downstream began in December 2001, Based on the C-8 concentrations measured, the
distance upstream and downsiream was expanded. Sixteen PWS located as far as three
miles upstream and 53 miles downstream were ultimately included in the sampling events
(see Figure 3.7). Based on the very low C-8 concentrations measured at the various
PWS, the number of PWS required to be sampled and the frequency of sampling were
reduced by the GIST in May 2002, Table 3.13 presents all the C-8 concentrations
measured in the various PWS. For PWS sampled more than once, the sampling event
resulis are listed in chronological order. .

Currently, only three PWS, Lubeck (West Virginia), Tuppers Plains (Ohio), and Little
Hocking (Ohio) are sampled on a quarterly basis (DuPont, 2002m). C-8 concentrations
measured at Lubeck ranged from 0.283 to 1.21 ug/l, while C-8 concentrations measured
at Tuppers Plains ranged from ND to 0.726 ug/l (see Table 3.13). -

Little Hocking had the highest C-8 concentrations of all the PWS sampled. C-8
concentrations in production wells have ranged from 0.42 to 8,58 ug/l. C-8
concentrations in drinking water dispersed to customers from these wells at the PWS
have ranged from 1.69 to 4.29 ug/l. TW-4, atest well, had the highest measured C-8
concentration at 37.1 ug/l. The concentrations measured at TW-4 have been steadily
decreasing; the most recent result for this well was 14.5 ug/l. Based on these results,
OEPA requested that an investigation be conducted to evaluate the C-8 concentrations at

_ TW-4 and vicinity, and DuPont agreed to conduct the investigation. DuPont has sampled

groundwater and soil samples from borings and collected groundwater samples from all
the test and production wells at Little Hocking. Groundwater results have been presented
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to the OBPA. The method development for analyzing C-8 in soils is still in progress;
therefore, none of the soil samples has been analyzed yet. As aresult, no final

_ conclusions have yet been drawn from this investigation. However, a report documenting
the sampling investigation and the C-8 results for groundwater and soil will be submitted
to the OEPA and the GIST when the analytical results have been finalized.

The next PWS sampling event at Litile Hocking, Lubeck and Tuppers Plains is scheduled
for the first quarter 2003, '

3.4 Task G: Plume Identification/Groundwater Assessment

Based on the data gaps identified in the Compilation of Historical C-8 Data report
(DuPont, 2002b), the C-8 Plume Jdentification/Groundwater Assessment Work Plan was
developed and submitted to the GIST (DuPont, 2002¢). Included in this work plan were
specific activities recommended to fill the data gaps. Tn the following sections, each of
the activities recommended in the C-8 plume delineation work plan is summarized
briefly. Details of the activity status and the data acquired are then presented.

1.4.1 Installation of New Wells at the Washington Works Facility

Three new bedrock monitoring wells were installed at the facility. These wells were
installed to further delineate C-8 concentrations ify groundwater, to evaluate groundwater
flow direction and to determine the vertical groundwater ‘gradients between the bedrock
and the overlying sand and gravel. '

" Figure 3.3 shows the location of monitoring and production wells, and the locations of
the newly installed bedrock wells. Well construction diagrams for the new wells, AJ06-
MW02, NO4-MWO03 and Y14-MW02, are provided in Appendix A.

Geologic data obtained during the installation of these three wells confirmed the depth to
bedrock underlying the facility where these wells are located. These new data also
permitted refinement of existing cross-sections that were developed for the facility.
These revised cross-sections are discussed in detail in Section 35.1.1

- © 3.4.2 Hydrogeologic Testing of New Wells at the Washington Works Facility

Hydrogeologic testing of the three new bedrock wells was recommended to evaluate
aquifer characteristics of the nnderlying bedrock aquifer in the C-8 Plume Delineation
work plan. The bedrock monitoring wells were clustered with or located near existing
wells screened in the primary site water-table aquifer. This allowed for the evaluation of
the vertical gradients between the primary site water-table aquifer and the underlying -
bedrock aguifer. Only one round of water levels was measured for these wells (October
2002) and other wells neatby. '

The groundwater elevations indicate that at Q04-MW02 and surrounding sand and gravel
aquifer wells, there is most likely an upward gradient between the groundwater in the
, bedrock and groundwater in the overlying sand and gravel near the former Anaerobic
. Digestion Ponds area. ‘
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At well cluster Y14-MWO1 and Y 14-MW02, located near the southern property
boundary of the site, the groundwater gradient appears 1o be downward from the sand and
gravel to the underlying bedrock. The water level measured in AJO6-MWO02 in October
2002 is higher than in wells located nearby that were measured in February 2002,
indicating a likely upward groundwatet gradient from the bedrock to the overlying sands
and gravel, in this area.

Washington Works Groundwater Model Refinement

A groundwater model was developed for the facilify as part of the RFI report for

344

345

Washington Works (DuPont, 1999). This model was revised during this investigation
partially to address the comments generated by the United States Environmental
Protection Agency and the United States Army Corp of Engineers (USACOE). The
Consent Order also required refinement of the groundvater model for the facility to re-
evaluate the extent of groundwater captured by the pumping wells at the site and to
determine the likelihood that off-site migration of C-8 impacted groundwater is -
oceurring,

To meet these requirements, refinement of the groundwater modeling work was

completed with input, guidance, and critical review from the United States Geological

Survey, the USACOE, the West Virginia Department of Health and Human Resources,

and GIST members during the mode] development, calibration, and finalization process.

The teport of final findings for the revised groundwater model for the facility and the

surrounding area was submitted to the GIST in January 2003 (DuPont, 2003a). The

revised groundwater model supports DuPont’s previous conclusions that no off-site

migration of groundwater is known to be occurring and that no potential groundwater -
migration pathway exists beneath the Ohio River. -

Surface-water Fleld Reconnaissance at the Washington Works Facility

Conducting field reconnaissance o identify additional surface-water features located on-
site and sampling surface water from new locations identified during this effort was a C-8
plume delineation recommended activity. Field reconnaissance was performed and no
new surface-water features were identified beyond those locations that are currently
sampled.

C-8 Monitoring in Groundwater and Surface Water at the Washington
Works Facility ' -

Continuing to monitor C-8 in groundwater, in both the unconfined atluvial aquifer and
underlying bedrock aquifer (utilizing the newly installed bedrock wells), and in surface
water at existing locations identified in the Consent Order was an activity recommended
in the C-8 plume delineation work plan. The results of continued monitoring of
groundwatet and surface water are presented in Section3.3.1.
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3.4.6 Washington Works Facility Site Conceptual Model Refinement

The final recommended activity for the facility is the integration of all the new data
gathered during completion of Tasks A, B, and C into a revised site conceptual model

* (SCM). This activity was completed and the revised SCM is presented in the following
section.

35 Revised Site Conceptual Model

The tevised SCM ideally represents the current environmental setting (geology,
hydrology, hydrogeology, groundwater flow, and water quality) and current human
health and ecological exposure pathways at and surrounding the site, The following
sections present the revised SCM in detail. :

3.5.1 Currént Environmental Setting

. Geology

The facility rests on Quaternary alluvial terrace deposits in the Ohio River Valley. Figure
3.8, modified from Simard (1989),is 2 model block diagram showing the complex set of
terraces and floodplains that formed in the Ohio Valley because of the glacial advances
and retreats of the pre-, early- and late-Wisconsinan and the resulting successive phases
of alluvial fills and the incisions into the alluvial fill by the Ohio River. Simard (1989)

; identified five facies of the Ohio River Valley: sand and gravel (coarse-grained Ohio

. . River alluvium or outwash); tributary sand and gravel; colluvium; silt and clay (fine-
' grained Ohio River alluvium or overbank sediments); and sand and silt (eolian).

" A generalized north-south cross-section from the Little Hocking Water Association well
field in Ohio, through the Obio River and actoss the facility, is presented in Figure 3.9.
This cross-section shows the Holocene silt and clay overbank deposits that overlie the
Pleistocene sand and gravel outwash deposits and the finer reworked Pleistocene
alluvium, thought to underlie the river. The alluvial terrace deposits are underlain by a
flat, river-scoured bedrock surface of the Dunkard Series that rises steeply and forms the
valley walls to the North of Little Hocking Water Association and to the south of the
facility. - Figure 3.0 shows the relatively flat topography of the alluvial terrace deposits
and the steep topography of the valley walls to the north and south. '

The detailed geology underlying the facility is shown on seven geologic cross-sections.
Six of these cross-sections were developed during the Verification Investigation (DuPont,
1992) and revised in carly 2002 for the Compilation of Historical Data Report (DuPont,
2002b) based on additional findings from the RFI Furthet refinement of these six cross-
sections, based on the installation of three bedrock wells, and the generationofa
generalized cross-section near the former Anaerobic Digestion Ponds were completed as
part of the C-8 Plume Delineation Work Plan activities. Some of the test wells and
monitoring wells portrayed in the cross-sections were temporary and no longer exist.
Table 3.14 provides well construction information and groundwater elevation
measurements for wells currently in existence at the facility. Figure 3.3 shows the

. locations of monitoring wells that currently exist at the site. The locations of the geologic
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cross-sections A-A’ through F-F* are shown in Figure 3.10. The location of G-G’ is
shown on Figure 3.17. ,

Two cast-west cross-sections, A-A” and F-F, are shown in Figures 3.1 1 and 3.16. Four
north-south cross-sections, B-B’, C-C’, D-D’, and B-B’ are shown in Figures 3.12,3.13,
3.14 and 3.15, respectively. Cross-section G-G’, Figure 3.17, shows an'expanded view of
the riverbank area near the former Anaerobic Digestion Ponds and the Riverbank .
Landfill. Note that wells R04-MW02 and PO4-MWO02 are screened in a perched
groundwater zone within the Holocene overbank deposits.

The main and oldest Quaternary alluvial terrace at the facility is topographically flat and
lies approximately 50 feet above the Ohio River while the remains of younger terraces
exist at lower elevations along the riverbank. The Holocene overbank deposits consist of
silt, sandy silt, clay, silty clay, and clayey silt. The overbank deposits are approximately
35 feet thick near the riverbank and decrease in thickness away from the riverbank.
Under the central portion of the facility, these overbank deposits range from
approximately 5 to 15 feet thick. The overbank deposits are absent in the western portion
of the site. The Quaternary alluvium (sand and gravel outwash deposits) ranges from 30
feet thick (near the river) up to 90 feet thick (under the central portion of the facility).

“The alluvium consists of coarsening downward unconsolidated poorly to well-sorted,
brown and gray sand, silts, clay, and gravel. The Dunkard Series bedrock consists
primarily of red and varicolored sandy shale; gray, green and brown sandstone; gray and
Tight gray siltstone; and minor beds of coal, claystone, black carbonaceous shale, and
limestone.

. g Hydrology, Hydrogeology and Groundwater Flow

Hydrology

Surface water at the facility discharges through drains and storm sewers (outfalls) and
drainage swales, Six outfalls (001, 002, 003, 005, 007, and 105) collect facility process
water and stormwater ramoff and discharge it to the Ohio River. These six outfalls are
regulated by WV/NPDES Permit No. WV0001279. The locations of these outfalls are
shown in Figure 3.3. Two drainage swales, one Jocated in the facility’s southwest corner,
and the other located on the extreme eastern end of the facility, convey surface runoff
during rainy weather to the Ohio River. During dry weather, the drainage swales are dry.

The main groundwater seep area at the Riverbank Landfill was identified, RBLL1 and
sampled during the VI (DuPont, 1992). This seep likely originates from precipitation that
has infiltrated topsoil or fill and flows along the top of the underlying shallow clay and

 ultimately discharges along the riverbank (see Figure 3.3). An active French-drain
grounidwater collection system has been in operation at the Riverbank Landfill since
1991. The RFI verified that the collection system effectively captures water at the seep
area (DuPont, 1999). Surface water from the seep is treated by a carbon filtration unit.
This treated water discharges through Outfall 005 to the Ohio River.

_ A second seep at the Riverbank Landfill (RBLL2) is located upriver from RBLL1 (see
Figure 3.3). Seep water also is captured at this location by way of an active French-drain

. ‘ collection system. Seepwater is contained in an underground collection vessel that is
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pumped out petiodically, and the seep water is treated at the wastewaler treatment facility
on-site. ,

Hydrogeology

_ Regional groundwater supplies are obtained from the Dunkard Group bedrock and Ohio
River alluvial terrace deposits. The saturated portion of the Ohio River alluvial terrace
deposits comprise the principal regional aquifer used for water supply purposes. '
Production wells completed in this aquifer have been known to yield up to 500 gallons
per minute (gpm) (Schultz, 1984). Based on these high yields, numerous industrial and
commercial water supply companies obtain water from the alluvial aquifer. The yield
from alluvial aquifer wells is related to the well’s position with respect to the river, as
well as formation grain size and thickness.

The Holocene silts and clays underlying the facility contain perched groundwater 7ones.
Along the riverbank, in the vicinity of the former Anaerobic Digestion Ponds, are seven
monitoring wells that are completed in this perched groundwater zone (see Table 3.14).
Groundwater elevations for these monitoring wells are typically 6 to 18 feet higher than
elevations measured in monitoring wells completed in the underlying primary site water-

. table aquifer. During the February 2002 synoptic water level event, groundwater

 glevations in the perched water table ranged from 571.91 feet above mean sea level
(MSL) to 583.46 feet MSL. Groundwater elevations in the underlying primary site water-
table aguifer ranged from 552.15 to 566.62 feet MSL. Figure 3.17 shows a generalized
cross-section for the area of the former Anaerobic Digestion Ponds showing the
relationship between the Ohio River (normal pool elevation of 582.0 feet MSL), the
perched water table, and the underlying primary site water-table aquifer.

The primary site water-table aquifer occurs at a depth of about 60 to 70 feet bgs in the

facility area. The saturated zone is approximately 30 o 40 feet thick, extending to the

surface of the underlying Dunkard Group bedrock. The on-site production water wells
completed in the site aguifer yield 200 to 450 gpm. The underlying Dunkard Group is
pot a major aquifer: The upper zone of the Dunkard Group (Washington Formation), -
which consists primarily of shale and siltstone, bounds the lower extent of the site
aquifer, ’

Natural recharge to the alluvial aguifer comes from various sonrces, inclading:
D Infiltration of precipitation falling directly on the alluvium

O Lateral movement of the river water through the alluvinm via permeable sand and
gravel zones : '

D Seepage from stream tributaries that discharge to the Ohio River

The maximum amount of water available 1o the alluvium depends on the degree of
hydranlic connection to the river. The degtee of hydraulic connection is a fimction of the
permeability and thickness of the riverbed, permeability and thickness of the alluvium,
and hydraulic gradient between the groundwater and the river. Pumping of on-site active
weell fields near and parallel 10 the river (i.e., the Ranney Well, the DuPont-Lubeck Well
Field, and the East Well Field shown in Figure 3.3) lowers the groundwater level in the
alluvial aquifer to below river stage. This induces water from the river to flow into the
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alluvium toward the wells, which replaces water pumped from storage in the aquifer, and
“helps sustain high-yield pumping wells.

In 2 1990 hydrogeologic assessment, production well specific capacity testing of the
DuPont-Lubeck Well Field and the East Well Field was conducted, The resulls wore
used to calculate the transmissivity and the hydraulic conductivity of the primary site
aquifer (DuPont, 1990). In the vicinity of the DuPont-Lubeck Well Field, transmissivity
values ranged between 114,900 and 127,500 gallons per day per square foot (gpd/t). In
the vicinity of the Bast Well Field, the transmissivity values ranged between 16,050 and
50,000 gpd/fi2, Hydraulic conductivity values were calculated from the transmissivity
values for the Bast Well Field. For wells AX13-PWO01 and AZ13-PWO1, the hydraulic
conductivity values ranged from 0.013 1o 0.055 centimeters/second (cm/sec) and from
0.01 to 0.049 cm/sec, respectively. :

Using the hydraulic conductivity values from the 1990 study and the hydraulic gradient
values determined from groundwater elevations measured in 1990 and assuming an
effective porosity value for sand and gravel of 35 %, the groundwater flow velocity for

* several well pairs was calculated. The groundwater flow velocity was estimated at
5 feet/day (ft/d) between monitoring wells T13-MW01 and L1 8-MWOL1 in the southwest
portion of the site. A groundwater flow velocity of 3 f/d was estimated between
monitoring wells PO6-MWO1 and K14-MWO in the western central portion of the site.
In the eastern portion of the site, a groundwater flow velocity of 2.5 ft/d was estimated
for the site aquifer between monitoring wells AL10-MW 01 and AQ09-MWO1.

Groundwater Flow

As part of the C-8 plume delineation work plan, a thorongh evaluation of well survey
data and well construction data was completed. This evaluation determined that incorrect
measuring point elevations were used in calculating groundwater elevations that had been
included in the monthly and quarterly monitoring reports. Since this discovery, all
groundwater elevation calculations have been redone and corrected values were included
in the 4Q02 C-8 monitoring report. In addition, the groundwater elevation map for
February 2002, the most recent groundwater measuring event where almost all site wells
were included, has been revised using the cotrected groundwater elevations and is shown
in Figure 3.18. Overall, the revised map did not alter groundwater flow directions on-
site.

Figure 3.18 shows groundwater elevations and flow directions. 1t also shows flow rates
on-site are strongly influenced by the Ohio River and by pumping of on-site production
wells. Normal pool elevation for the Ohio River is 582.0 feet MSL, higher than the
elevation of the primary site aquifer, indicating a gradient from the river to the primary
site aquifer. The on-site production wells include the Ranney Well, a radial collector .
well which pumps 800 to 1,000 gpm; the seven wells in the East Well Field, which pump
2 combined average rate of 2,000 gpm; and the five DuPont-Lubeck wells, which pump
about 700 gpm combined. A groundwater divide exists in the central part of the site with
groundwater flowing to the east toward the East Well Field on the eastern side of the
, divide and to the west on the western side of the divide. Groundwater on the western side

. of the divide ultimately flows either back to the north toward the Ranney Well, or to the

southwest toward the DuPont-Lubeck Well Field. From the northwestern corner of the
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site, groundwater flows southeast toward the DuPom-Lubeck Well Field. The revised
groundwater model supports the interpreted groundwater flow direction generated using
groundwater elevations measured in the monitoring wells (DuPont, 2003a).

As discussed in Section 3.4.2, the vertical gradient between groundwater in the sand and
gravel and in the underlying bedrock has not been verified, although preliminary
evaluation of available data indicates a predominantly upward gradient especially near
the river that potentially may be reversed near the groundwater mound/divide located ‘
under the central and eastern portion of the facility (see Figure 3.18). The revised
groundwater model supports an upward groundwater gradient between the bedrock and
the overlying sand and gravel (DuFont, 2003a), Further data are needed 1o complete this
evaluation and will be collected during future quarterly groundwater monitoring events.

Water Quality

" Groundwater Quality

The available C-8 concentration data for groundwater at the site was presented in Section
33.1. These data show that concentrations of C-8 in the groundwater are variable with
the highest concentrations being measured in wells screened in the perched water-table
Jocated near the former Anaerobic Digestion Ponds. Historic C-8 concentrations in these
wells range from less than 100 to 84,100 ug/l. Groundwater from wells screened in the
primary site water-table aquifer has much lower C-8 concentrations than those screened
in the perched water table. In addition, C-8 concentrations are variable depending on
location of the monitoring well with respect to the locations.of the pumping wells.
Historic C-8 concentrations in wells located in the easter half of the facility range from
0.071 to 2.82 ug/l, Historic C-8 concentration data for wells located in the western
portion of the site are higher, ranging from 0.117 t0 51.2 ug/l. Available data for the
bedrock aquifer are very limited but range from 0.133 ug/l in the eastern portion of the
site, to NQ along the central southern boundary, to 21.2 ug/l in the area near the former
Anaerobic Digestion Ponds.

The C-8 concentrations in groundwater from the monitoring wells screened in the
perched water-table is not considered to be representative of the primary site water-table
aquifer. Based on measured water elevations in the wells, the perched groundwater in the
fine-grained silts and clays of the Holocene overbank deposits is most likely migrating
Jownward into the underlying site aquifer. The rate of migration of groundwater from
the perched water table to the underlying site aquifer is likely to be very slow because of
the fine-grained sediments present in this area. Therefore, the contribution of the C-8
from the perched groundwater to the overall site groundwater quality is likely to be
minimal. In addition, the groundwater at the site is currently captured by the facility

- production wells. Groundwater elevations at the site show that the site aquifer is

recharged from the Ohio River and that groundwater at the site does not discharge from
the site aquifer to the river,

-8 concentrations in groundwater pumped at the site and used for potable or industrial
purposes are significantly below the C-8 SL of 150 ug/l established by the CATT
(WVDEP, 2002). For example, production well AMO7-PWO01 (historically known as
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well 336) supplies potable water to the facility. C-8 concentrations in groundwater from
AMO7-PWO1 have ranged from 0.071 () to 1.9 (L) ug/L.

Surface-water Quality

The available C-8 concentration data for surface water at the sile was presented in
Section 3.3.1. The six outfalls monitored at the facility all discharge process water and
stormwater runoff to the Ohio River. Outfalls 003 and 007 discharge effluent with the
lowest concentrations of C-8, ranging from NQ to 8.56 ug/l. Outfalls 002, 001, and 105 -
discharge higher concentrations ranging from 0.118 to 54.6 ug/l. Histerically, Outfall
005 has shown the highest concentrations of C-8 and has discharged a larger volume of
effluent compared to the other outfalls at the facility with coricentrations ranging from
1.43 10 915 ug/l. Note that the 915 ug/l measurement is unusually high compared to the
other values measured at this ouifall and likely was a sample collected when the system
was temporarily off-line. Excluding this anomalous measurement, the C-8 concentration
range is from 1.43 to 199 ug/l. The C-8 concentration at Qutfall 005 has decreased in
2001 and 2002 following the installation of a carbon filtration treatment system in the
flouropolymers process. Comparing the highest measured C-8 concentration in effluent
from the outfalls, 915 ug/l, to the CATT-established the Aquatic Life Advisory
Concentration for C-8 (C-8 ALAC) of 1,360 ug/l shows that all values are Jower than the
criteria (Menzie-Cura & Associates, 2002).

3.5.2 Current Human Health and Ecological Exposure Pathways

The main objective of the Consent Order was to determine whether there has been an
impact on human health and the environment as a result of releases of C-8 to the
environment from DuPont operations at the facility and the associated landfills {Local,
Letart, and Dry Run). Therefore, human health and ecological exposure pathways both
on-site (at the facility) and off-site (adjacent to the facility and the Local Landfill) were
considered. The human health and ecological exposure pathway sections below describe
the potential exposure routes for human and ecological receptors on- and off-site the
facility/Local Landfill. Potential exposure routes were evaluated and classified as
complete or incomplete. Table 3.15 summarizes the on-site and off-site human health
and ecological exposure pathways evaluation for the facility. To be conservative, for
each complete exposure pathways, the maximum C-8 concentration measuted in the C-8
impacted aqueous media is compared 1o the C-8 S1,, regardless of media type.

On-Site Human Health and Ecological Exposure Pathways

On-site human receptors include anthorized facility workers and facility visitors..
Ecological receptors include animals living within the facility boundaries. ]

Direct exposure to C-8 bearing materials contained within the Solid Waste Management
Units (SWMUs) is limited or non-existent because thése materials have been removed
and regraded or paved (Riverbank Landfill, Buming Ground, Waste Incinerators, and
Digestion Ponds) or covered and vegetated. In addition, institutional controls (such as
fencing) and excavation permits also limit exposure. Therefore, human and ecological

. receptor contact with these materials is considered to be an incomplete exposure
pathway. ;
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A large portion of the facility is covered with asphalt and concrete. Surface-water
contact with C-8 impacted soils or groundwater is not likely in these areas. Therefore,
surface water contacting C-8 impacted soils is an incomplete exposure pathway. Much of
the precipitation falling on-site is routed toward drains and storm sewers, which
ultimately discharge into the Ohio River. Precipitation falling on the riverbank slope
cither infiltrates into the soil or runs off to the river. The seeps that occur in places along
the riverbank are likely caused by infiltration of precipitation that accumnulates above or
in the low-permeability Holocene silt and clay overbank deposits that underlie topsoil and
fill along the riverbank. Human receptor contact with impacted seep water is an
incomplete exposure pathway due to the active French-drain groundwater collection
systemn. Direct exposure to effluent discharging through the outfalls is an incomplete
pathway because there are engineering and institutional controls (such as fencing) in
place. ) : .

Direct exposure to groundwater impacted by C-8 is also an incomplete pathway at the
facility becanse groundwater is located at about 30 to 38 feet below ground surface (bgs)
near the river bank and at 60 to 80 feet bgs under the central portion of the site. The only
potential contact route for groundwater is via contact with water pumped from production

* wells. Water pumped from production wells is used for two purposes: supplying drinking
water and providing industrial process water.

Well AMO7-PWO1 is the production well that provides the majority of the drinking water
to the facility. The other wells that provide drinking water at various times are AO08-
PWO1 and AQ09-PWO01. Because AMOT-PWO1 provides drinking water, it was included
in the groundwater monitoring plan for the facility. C-8 concentrations in groundwater
from AMO7-PWO1 have ranged from 0.071 (J) to 1.9 (L) ug/l. These concentrations are
significantly lower than the CATT-established C-8 SL of 150 ug/l (WVDEP, 2002). In
addition, average concentrations of C-8 in drinking water at point of use (which is a
mixture of water from the three wells) will be lower than the maximum concentrations
detected in any single well. Human receptors contact with impacted drinking/tap water is
a complete exposure pathway.

C-8 was detected in production wells providing industrial process water (K16-PW01,
V03-PWO01, and L04-PW01). The maximum concentration of C-8 measured in these
wells was 51.2 ug/l, detected in well VO5-PWO01. Water from these wells is not nsed for
drinking, but rather for industrial processes including non-contact and contact caoling
water, fire water, process water, conversion to demineralized water to generate steam,
and/or consumption in the manufacturing processes. There is a potential for limited
contact. However, this contact is expected to be minimal due to the low duration and
frequency of contact and because health and safety procedures in place are followed

. . when working with or around process water. Aveérage concentrations of C-8 in process
water at the point of use (which is again a mixture of water from several production
wells) will be lower than maximum concentrations detected in any single well.

An ecological evaluation conducted as part of the RCRA Facility Investigation focused
on identifying whether significant ecological resources may be exposed to site-related

constituents released from the SWMUs (DuPont, 1999). This evaluation concluded that

. surface soil at the Riverbank Landfill/Digestion Ponds was the only potential ecological
» exposure medium within the RFI study area. However, topsoil and a vegetation cover
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prevent human and ecological receptor contact with surface soils (i.e., 0 to 1 feet).
Therefore, the contact with surface soil at the Riverbank Landfill/Digestion Ponds is an
incomplele exposure pathway. Surface-water contact with C-8 impacted soils or
groundwater is not likely because the Waste Incinerators and Burning Ground SWMUs
are covered with grave), asphalt, or buildings and do not provide ecological habitat.
Subsurface soil (greater than 2 feef) and groundwater are not exposure media of concern
for ecological receptors, and groundwater does not discharge to surface water at the site.
Therefore, contact with surface water or groundwater or subsurface soil is considered an
incomplete ecological exposure pathway.

Off-Site Human Health and Ecological Exposure Pathways

Off-site human receptors include residents using the water sources sampled during the
groundwater well and water-use survey. Ecological receptors include livestock using the
water sources sampled during the groundwater well and water-use survey.

West Virginié One- and Two-Mile Radius Groundwater and Surface Water

) Direct exposure to C-8 impacted surface water and groundwater is considered to be an

- incomplete pathway in sitvations where the water source is not used. The pathway is
considered to be a complete pathway in situations where the water source is used but the
watet is not used for drinking-water purposes, although the exposure i8 considered to be
minimal. The highest C-8 concentration in a non-drinking-water sample was 5.07 ug/l,
well below the C-8 SL of 150 ug/l. The pathway is considered to be complete if the well

. , is used for drinking-water purposes. The highest C-8 concentration measured in drinking
water was 2.8 ug/l, significantly lower than the CATT-established C-8 8L of 150 ug/}
(WVDEP, 2002), Therefore, even though the pathway is complete, it also is considered
to be Limited due to the low C-8 concentrations measured.

An evaluation of ecological exposure to groundwater and surface water shows that there
is a complete pathway for exposure to livestock if these water sources are used for these
purposes. Within the West Virginia one- and two-mile radius, the highest concentration
of C-8 measured in water that was specified as a non-drinking-water source used for
livestock is 5.07 ug/l, well below the CATT-established C-8 SL. Exposure of C-8 to
ecological receptors is limited due to the low C-8 concentrations measured.

Ohio One- and Two-Mile Radius Groundwater and Surface Water

As stated in the previous section, the exposure pathway for groundwater varies from
incomplete to complete depending upon water use. Within the Ohie one- and two-mile

- radius, the highest drinking-water C-8 concentration measured was 8.59 ug/l. This
concentration is significantly lower than the C-8 SL of 150 ug/i (WVDEP, 2002). While
the pathway is considered to be complete, exposure also is considered to be limited. The
pathway is complete for surface water because one spring used for drinking water within
the one-mile radius was sampled. However, the C-8 concentration is low, 1.29 ug/l,
compared 1o the CATT-established C-8 SL.

, An evaluation of ecological exposure to groundwater and surface water shows that there
. is a complete pathway for exposure to livestock if these water sources ate used for these
- purposes. Within the Ohio one- and two-mile radius, no water sources identified asa
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drinking water or non-drinking water were used for livestock. However, the highest C-8
concentration measured in a non-drinking-water sample, which may be used for
livestock, was 23.6 ug/l. ‘

Ohio River Water

Direct exposure to Ohio River water is a complete pathway, although the exposure is
considered to be limited because river water is not directly used for drinking water. River
water is ultimately the recharge source for PWS along the Ohio River. However, the
highest C-8 concentration in the Ohio River water, 1.09 ug/l, is well below the C-8 SL.

'Public Water Supplies

The highest C-8 concentration measured in connection with sampling related to PWS
along the Ohio River was measured in a test well at Little Hocking Water Association,

" Ohio. However, this concentration does not represent the concentration of C-8 in
drinking water supplied to the public. The highest C-8 concentration measured in the
drinking water from the Little Hocking well field was 4.29 ug/l. Compared to the CATT-
established C-8 SL of 150 ug/l, this concentration is significantly below that level
(WVDEP, 2002). The human health exposure pathway for groundwater from the Little
Hocking well field is complete because the water is used for drinking and non-drinking-
water purposes. .

. 3.6 Washington Works Facility Summary

Many different activities were conducted at and around the facility in order to determine
whether there has been an impact on human health and the environment as a result of
teleases of C-8 to the environment from DuPont operations at the facility. The C-8
concentration in groundwater and surface water from many sources (on-site, off-site,
monitoring wells, production wells, private wells, springs, cistetns, river water, and
PWS) was measured. More than 670 samples were analyzed. Based on all of the data
evaluated for the Washington Works facility, the following obsexvations were made:

O The current exposure pathways are incomplete for human and ecologicat
receptors contact with the following C-8 impacted media:
» On-site SWMUs
*  One-site s0il
» On-site surface water
+ On-site groundwater

O In addition, the current exposure pathways are incomplete for ecological receptors
contact with the following C-8 impacted media: ‘
» On-site drinking waler
» On-site process water

O Currént on-site human receptors contact with C-8 impacted drinking water is a

. complete pathway. However, this pathway is considered to be minimal because
. the highest C-8 concentration measured in drinking water at the site was 1.9
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(L) ug/l, significantly lower than the CATT-established C-8 SLof 150 ug/l
(WVDEP, 2002).

0O Current on-site human receptors contact with C-8 impacted process water isalsoa
complete pathway. However, this pathway is considered to be minimal because
health and safety procedures are in place and followed when working with or
around process water. The highest C-8 concentration meagured in process waler
at the site was 51.2 ug/l, which is lower than the CATT-established G-8 SL of
150 ug/l. ‘

O Cutrent off-site exposure pathways for human and ecological receptors that are
complete but minimal, due to the very low C-8 concentration measured, include
residential and public drinking-water sources, residential non-drinking-water
sources, and Ohio River water. For the drinking-water sources, the highest C-8
concentration measured was 8.59 ug/l, well below the C-8 SL of 150 ug/l. For the
non-drinking-water sources, the highest C-8 concentration measured was
23.6 ug/l, which is significantly lower than the C-8 SL of 150 ug/l. For Ohio
River water, the highest C-8 concentration was 1.09 ug/l, again significantly
lower than the C-8 SL of 150 ug/l.

0 The current revised groundwater model sﬁpports DuPont’s previous conclusions
that no off-site migration of groundwater is known to be occurring and that no
potential groundwater migration pathway exists beneath the Ohdo River.

- _ O The cwrent groundwater modeling observations combined with the current C-8
concentrations observed in groundwater, surface-watet, and PWS in Ohio indicate
that air transport of C-8 is the primary migration pathway for C-8 from the f: acility

" 1o adjacent areas, C-8 transported in air emissions and deposited on surfaces is
likely to be mobilized by precipitation and migrate via water transport to surface

- water and/or groundwater. .

0 Air transport of C-8 in air emissions and water transport of C-8 directly

- discharging through facility outfalls into the river are believed to be the sources of
C-8 in the Ohio River. The highest C-8 concentration measured in Ohio River
water wes 1.09 ug/l. This C-8 concentration is significantly lower than the CATT
established C-8 ALAC of 1,360 ug/l (Menzie-Cura & Associates, 2002). C-8in
the Ohio River is likely to be the source of C-8 in PWS located downstream of the
facility.

‘ 0 SWMUs on-site are believed to be the primary source of C-8 migration to
; _ groundwater. Air disposition of C-8 on the ground surface combined with surface

water transport to groundwater also may have occurred.

O The current groundwater modeling observations combined with the current C-8
concentrations observed in groundwater at the facility also support potential
migration of C-8 from C-8 containing materjals in the SWMUs directly into
groundwater via water transport.
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4.0 LOCAL LANDFILL

4.1

4i2

Introduction

The Local Landfill is located immediately south of the Washington Works facility and -
consists of three separate closed cells. The three cells operated from 1964 to the mid-
1980s under WV/NPDES Permit No, WV0076538 (see Figure 4.0). When the cells were
closed, the cells were covered with approximately 2 feet of low permeability soil and”
vegetative cover, Consent Order required tasks to be conducted at or immediately
adjacent to the Local Landfill included the following:

0 Task A: Groundwater Well and Water-Use Survey and C-8 Sampling—conduct a
distance-phased groundwater well and water-use survey identifying and sampling
all groundwater wells, springs, and cisterns within a one-mile (and possibly two-
and three- mile) radial distance of the facility and the Local Landfill.

O Task B; Assessment of Existing Groundwater and Surface Water Monitoring
Data—conducting monthly sampling for C-8 at Local Landfill at certain outfalls
identified in WV/NPDES No. WV0076538 as Outfalls 101, 004 (01d), 004
(New), 005 (O1d)/SS-1, and 005 (New). C-8 samples were to be taken from all
the wells at the Local Landfill monthly for the first four months and quarterly
thereafter.

O Task C: Plume Identification/Groundwater Assessment ~determine the vertical
and horizontal extent of C-8 impacted groundwater at Local Landfill exceeding
1 ug/l or as directed by the GIST. ,

Tn Sections 4.2 through 4.4, discussions are presented of the specific activities conducted
1o meet the requirements of the Consent Order along with the results of the sampling
activities. In Section 4.5, the fevised site conceptual model that better represents the
current environmental setting (geology, hydrology, hydrogeology, groundwater fiow, and
water quality) and current human health and ecological exposure pathways for the
conditions at and swrrounding Local Landfill is presented.

Task A: Groundwater Well and Water-Use Surveying and C-8
Sampling

The Washington Works facility is located immediately north of the Local Landfill.
Because of the proximity of the facility to the Local Landfill, groundwater wells Jocated
within the combined one-mile radius (of both sites) in West Virginia were sampled. The
vesults for the gromdwater well and water-use sirveying and sampling for the facility
and the Local Landfill are presented in Section 3.2.1 and 3.2.2." Briefly summarized,

_ expansion of the one-mile radius was required by the GIST becanse the C-8

concentrations in five drinking-water samples within the one-mile radius were above the
1 ug/l threshold level. Within the two-mile radius, only one drinking-water sample had a
C-8 concentration above 1.0 ug/l. The results for the two-mile radius showed a trend
toward lower concentrations than in the one-nile radius., Based on these results, and the
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establishment of the human health protective screening criteria for water (C-8 SL)of
150 ug/l by the CATT, the GIST determined that no further off-site surveying around the
facility and the Local Landfill was needed.

4.3 Task B: Assessment of Existing Grouhdwatér and Surface-water

Monitoring Data

43.1 Monitoring of C-8 in Groundwater and Surface Water

Groundwater Monitoring o :
The Consent Order required that all monitoring wells at Local Landfill were to be

sampled for C-8. The frequency of sampling was to be monthly for the first four months
following the effective date of the Consent Order, then quarterly thereafter. Monthly C-8
sampling of groundwater began in December 2001 and quarterly sampling began in May
2002 (2Q02). Table 4.0 provides a list of the monitoring wells included in the
groundwater monitoring program for Local Landfill. Well construction and groundwater
clevation data also are provided in Table 4.0. Atthe time monitoring started, only four
monitoring wells existed at Local Landfill, LLMW-4, LLMW-6, LLMW-9, and
LLMW-10. Another five wells were installed during 3Q02 as part of the C-8 plume
delineation work plan, and these wells were included in the monitoring program starting
in 4Q02, Figure 4.1 shows the location of the monitoring wells. Table 4.1 presents the
-8 concentrations measured in these monitoring wells, including -8 data acquired prior
to the jssnance of the Consent Order. The most recent data are listed first for each well.

At the present time, only general observations can be made from the five wells recently
included in the monitoring program because of the limited data set. Additional
groundwater monitoring data will be obtained during the 1Q03 event. However, for the
four wells with multiple C-8 measurements, some observations can be made, and the
results for the new wells can be compared to the historical data available. LLMW-4,
LLMW-6, and LLMW-13B show the highest C-8 concentrations ranging from 1.32 to
79.6ug/l. Shallow, overburden well LLMW-114, only sampled once, had a C-8
concentration of 2.22 ug/l. The other five wells at the landfill have lower concentrations,
ranging from ND to 1.12 ug/l.

The next groundwater-sampling event for the Local Landfill is scheduled for the first
quarter 2003.
Surface-water Monitoring

The Consent Order also identified three outfalls at Local Landfill (regulated by
WV/NPDES Permit No. WV0076538) where monthly C-8 sampling was to be

performed, Outfalls 101, 004 and 005. Monthly sampling of these three outfalls began in . -

December 2001, In March 2002, two additional outfalls were added to the monitoring
program due to a modification of the WV/NPDES permit. [The names of the two of the
outfalls already included in the monitoring program were modified. Qutfall 004 was
renamed Outfall 004 (O1d), not to be confused with Outfall 004 (New) and Ouifall 005
was changed to Outfall 005 (O1d)/SS-1, not to be confused with Outfall 005 (New).]
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Figure 4.1 shows the locations of the five outfalls in the monitoring program. The two
004 outfalls monitor a stream on the north side of the property and the two 005 outfalls
monitor a stream located on the western side of the property. Both of these streams
discharge stormwater runoff from the landfill. Surface water in the two 004 outfalls -
ultimately discharge to Pages Run, which crosses the facility and enters the Ohio River.
Surface water in the two 005 outfalls crosses through the facility in stormwater pipes and
ultimately discharges through OQutfall 003 to the Ohio River. Outfall 101, Jocated along
the northeast perimeter of the landfill property, is located in a plastic sewer pipe that
conveys seep water and leachate from a series of three holding ponds located on the east
side of the landfill cells in addition to stormwater runoff. Water passing through Outfall
101 is conveyed via the sewer pipe to the Washington Works facility and ultimately
discharges through Outfall 001 into the Ohio River. LM1 (Leachate) is a surface-water
point that monitors leachate entering Pond 2, one of the holding ponds that then discharge
through Outfall 001, LM1 (Leachate) and is monitored bi-annually for C-8.

Table 4.2 provides the C-8 concentration data for the outfalls, including C-8 data
acquired prior to the issuing of the Consent Order. The most recent data are listed first
for each outfall. Outfall 101 is the only outfall that has consistently had flow since the
beginning of the C-8 monitoring program. The other four outfalls have had no-flow
conditions for the past three months, most likely due to the drought. The concentrations
of C-8 in both 004 ontfalls have been in the 10-15 ug/l range, while the concentration in
ihe both 005 outfalls have been higher, in the 20 to 50 ug/l range. Outfall 101 has shown
a wider range of C-8, from 12 to 115 ug/L. EM1 (Leachate) has had the highest C-8

. , concentration at Local Landfill (120 ug/1).

Outfall sampling for December 2002 has been completed, and the monitoring report will
be issued to the GIST in February 2003, Outfall sampling for Janvary 2003 Has been
completed, but the C-8 results have not yet been validated. The next monthly outfall
sampling event is scheduled for February 2003, .

4.4 Task C: Plume ldentification/Groundwater Assessment

Based on the data gaps identified in the Compilation of Historical C-8 Data report
(DuPont, 2002b), the C-8 Plume Identification/Groundwater Assessment Work Plan was
developed and submitted to the GIST (DuPont, 2002¢). This work plan included specific
activities reconamended to fill the data gaps. In the following sections, each of the
activities recommended in the C-8 plume delineation work plan is summarized. Details
of the activity status and the data acquiréd are then presented. ' : :

441 C-8 Monitoring in Groundwater and Surface Water at Local Landfill

Contimuing to monitor C-8 in groundwater in the overburden and in the underlying
bedrock aquifer (utilizing the newly installed monitoring wells), and in surface water at
existing locations identified in the Consent Order, was an activity recommended in the
C-8 plume delineation work plan (DuPont, 2002¢). The results of continued monitoring
of groundwater and surface water are presented in Section 4.3.1. Monitoring of C-8in

‘ groundwater continues on a quarierly basis, while surface-water monitoring of C-8 is.
conducted on a monthly basis.
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4.4.2 Surface-water Field Reconnaissance at the Washington Works Facility

. ~ Conducting field reconnaissance to identify additional surface-water features located at.
" the Local Landfill and sampling surface water from new locations identified during this
effort was a C-8 plume delineation recommended activity. Field reconnaissance was
performed, and no new surface-water features were identified.

4.4.3 Installation of New Wells at Local Landfill

The installation of four additional well clusters (overburden and bedrock) was proposed
in the C-8 plume delineation work plan to further characterize the bedrock stratigraphy
under the site, to further delineate C-8 concentrations in groundwater, and to evaluate
groundwater flow direction. One well cluster, LLMW-11 A and B, and three bedrock
wells, LLMW-12B, LLMW-13B, and LLMW-14B were installed during 3Q02. The
overburden wells were not installed at three of the proposed well cluster locations
because very little overburden was encountered and the overburden was dry. Figore 4.1
shows the locations of all monitoring wells at the Local Landfill including the locations
of the newly installed monitoring wells. Well construction diagrams for the new wells,
are provided in Appendix B.

The geological logs for the five wells installed in 3Q02 confirm previous interpretations
of subsurface conditions at the site. In general, some thickness of ¢lay and weathered
bedrock (shale, sandstone, and/or siltstone) is underlain by unweathered bedrock, which
consists of alternating layers of shale and layers of sandstone and/or siltstone. Where the
data were available, it confirmed that the lithologic units dip slightly toward the north,
The new geological data were used to refine the geologic interpretation used for the

" revised SCM, which is presented in detail in Section 4.5.1.

4.4.4 Local Landfill Site Conceptual Model Refinement

The final recommended activity for the Local Landfill was the integration of all the new
data gathered during completion of Tasks A, B, and C into a revised SCM. This activity
has been completed, and the revised SCM is presented in the following section.

45 Revised Site Conceptual Model

The revised SCM better represents the current environmental setting (geology,
‘hydrology, hydrogeology, groundwater flow, and water quality) and current human
health and ecological exposure pathways for the conditions at and surrounding the Local
Landfill. The following sections present the revised SCM in detail.

4.5.1 Current Environmental Setting

Geology
In 1989, eight monitoring wells were installed at the Local Landfill by Tetra Tech
Richardson (LLMW-1 through LLMW-8). However, five of these monitor wells

. (LLMW-1, LLMW-2, LLMW-3, LLMW-5, and LLMW-7) were closed in 1996 because
the wells were screened in the discontinuous shallow clays and underlying weathered
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bedrock. LLMW-8, a bedrock well, was closed in 1997. Two additional bedrock wells,
LLMW-9 and LLMW-10 were installed in 1995 and 1997, respectively. LLMW-9 was
installed as a background well. These two wells are screened within a sandstone layer
that was selected as the significant underlying aquifer for SW/NPDES permit monitoring.
Table 4.0 summarizes the well construction data for the existing monitoring wells. Five
additional wells, LLMW-11A, LLMW-11B, LLMW-12B, LLMW-13B, and LLMW-14B
were installed at Local Landfill in 3Q02 as part of the C-8 plume delincation work plan
(DuPont, 2002k).

The locations of three cross-sections developed for the Local Landfill are shown in
Figure 4.2. Two cross-sections, A-A’ and B-B’, were presented in the Compilation of
Historical Data Report (DuPont, 2002b) and have been modified 16 include data not
previously available for LLMW-9 and LLMW-10. In addition, LLMW-12B, a newly
installed well, was projectéd onto B-B’. A-A’ nins west to east through the central
pottion of Local Landfill, B-B’ runs north to south. Cross-sections A-A’ and B-B’ are
shown in Figures 4.3 and 4.4, respectively. Cross-section C-C’, shown in Figure 4.5, isa
new cross-section that starts in the south and runs north, and then runs to the east,
showing the geological data obtained from many of the newly installed monitoring wells.

The Local Landfill is situated in a hilly area with high relief, up to 100 feet in some
valleys, and lower relief of approximately 10 to 25 feet at the landfill cells. The slopes
appear to be a combination of natural topography with terraced outcrops of massive
sandstone and siltstone underlying varying amounts of soil cover and man-made landfill
plateaus. A shallow, tight, clay overburden layer lies at the surface and ranges from 3 1o
25 feet thick. The clay can contains some minor sandy and silty zones, and some pebbles
and fragments of sandstone in some locations. The clays are of low plasticity and appear
to be well compacted, often displaying a laminar structure (DuPont, 1990). Underlying
the shallow clay layer is weathered shale, weathered sandstone, and/or weathered
siltstone zone ranging from 10 to 35 feet thick (see Figure 4.3). Below this weathered
bedrock, at depths ranging from 21 to 40 feet bgs, competent bedrock is presem (see
Figures 4,3, 4.4, and 4.5).

The bedrock at the Local Landfill consists of inter-bedded red and varicolored sandy or
calcareous shale, and gray, green, and brown sandstone and siltstone of the Permian age
Dunkard Group. Cross-section B-B” (see Figure 4.4) shows that the sandstone layers dip
gently toward the nerth, Most of the sandstone layers located in the upper portion of the
stratigraphic section are lenticular and laterally discontinuous. However, four laterally
continuous sandstone and/or siltstone layers are located in the lower stratigraphic section
(see Figures 4.3, 4.4, and 4.5). These water-bearing units are referred to as A-Zone (the
“underlying significant aquifer), B-Zone, C-Zone, and D-Zone. These four zones are
labeled on the cross-sections and are discussed in detail in the hydrogeslogy section that
follows.

Hydrology, Hydrogeology and Groundwater Flow

Hydrology .
’ In general, mﬁltrauon of precipitation is limited due to the very Jow hydraulic
. conductivity (5 x 107 cm/sec) of the surficiak clays (wWhere these clays exist) and the
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weathered bedrock (DuPont, 1992). In addition, infiltration of precipitation into the cells
is limited by a surface cover that includes approximately 2 feet of low permeability s0i
and vegetation.

Storm runoff flows into two streams, one located on the northem side of the property and
one located on the southern side of the property. Surface water in these two streams is
monitored, Outfalls 005(01d)/SS-1 and 005(New) monitor surface water in the north-
* side stream and Outfalls 004(01d) and 004(New) monitor surface water in the south-side
stream. For the past few months, no-flow conditions have been observed at Outfalls 004
and 005, indicating that these streams have no base flow. Leachate from the southern cell
and the eastern cell flows from the seeps in the steep valley walls to leachate collection
ponds, Pond 1, 2, and 3 (see Figure 4.1). However, during the recent drought conditions
of 2002, many seeps, which normally do flow, were not observed flowing. The lack of
observed flow may bea result of the drought conditions. “Leachate frorit these ponds is ™
- . discharged into a pipeline. Monitoring of combined pond effluent conveyed in the
pipeline is conducted at Outfall 101. Pond effluent is conveyed through Outfall 101 to
- the facility where it passes through stormwater Outfall 001 into the Ohio River.

Hydrogeology

Groundwater underlying the Local Landfill occurs in multiple stratigraphic units. A
discontinuous upper layer consists of the clays and underlying weathered bedrock and has
a very low hydraulic conductivity (DuPont, 1992). The lower layers consist of the
continuous and discontinuous sandstone units having low permeability of 1 x 10 cm/sec.

The lower sandstone and/or siltstone layers ate now identified as the A-Zone, B-Zone,
C-Zone, and D-Zone based on re-evaluating the old geologic and hydrogeologic data and
the new data obtained while installing and monitoring the new wells at Local Landfill.
These four zones are indicated on the cross-sections wherever possible (see Figures 4.3,
4.4, and 4.5). 'The A-Zone through D-Zone are separated by laterally continuous shale
layers. Well yields from the sandstone and siltstone layers are very low, ranging from
<0.5 gpm to 1.5 gpm (DuPont, 1992). _

The highest laterally continuous sandstone layer is located at elevations between 710-740
feet above MSL (see Figures 4.3, 4.4, and 4.5) and is designated as the “underlying
significant aquifer.” This unit is currently monitored semiannually as required by the
permit at monitoring wells LLMW-4, LLMW-6, LLMW.9, and LLMW-10. Based on
the new geological data obtained, this unit also will be referred to as the A-Zone. The
A-Zone outcrops in the western, northern, and eastern valley walls of the property.

The next lower sandstone unit is designated as the B-Zone and is monitored via
LLMW-12B. The B-Zone is located at elevations between approximately 665 and 694
feet above MSL. The B-Zone also should outcrop in the western, northern, and eastem
valley walls of the property. -

The C-Zone is the next lower sandstone/silistone unit and is monitored through wells
LLMW-13B and LLMW-14B. The C-Zone is located at elevations between
. approximately 612 and 640 feet MSL., LLMW-11A, located to the south of one of the
. landfill cells, may be screened in a weathered portion of C-Zone. The screen is located at
the correct elevation for C-Zone, and the lithology there is described as clay overlying silt
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and sand. However, because it is located in a valley, the clay, silt and sand could be
recent deposits instead of weathered bedrock. In addition, because there is stream
nearby, there is likely to be a component of surface-water interaction involved at this
location when the stream flows. The Outlets 004(0ld) and 004(New), which monitor this
stream, were dry during August, September, and October 2002. Based on the data
available, LLMW-11A is considered to be part of the C-Zone monitoring wells. The
lowest elevation on the north edge of the Local Landfill and the southern edge of the
Washington Works facility is approximately 650 feet MLS. The highest elevation of
C-Zone, approximately 640 feet MLS, is about 10 feet lower than the surface elevation
indicating that this zone is not exposed at the surface but more likely, the edge of this
zone contacts the alluvial material directly.

The D-Zone is the lowest hydrogeologic unit encountered, 545 to 562 feet MSL, and is
made up of siltstone and sandstone. LLMW-11B is the only well that was drilled deep

- enough to encounter the D-Zone; therefore, little information about the lateral continuity .
of this unit is available. This unit may have been encountered at LLMW-1; however, the
distance between these two wells is too far to extrapolate the data. The D-Zone also does
not outerop on the surface and most likely contacts the Pleistocene alluvium directly in
the subsurface. ’

Groundwater Flow

Groundwater elevations have been measured semiannually since 1994. Groundwater
elevation contour maps for the significant underlying aquifer (A-Zone) have been
prepared from these data as required by the WV/NPDES Permit No. WV0076538.
Figure 4.6 presents the groundwater elevation map for 4Q02 for the A-Zone. A
groundwater elevation map for 4Q02 for the C-Zone is presented in Figure 4.7. Note that
data from LLMW-11A was used to make this map because the outfalls monitoring the
stream next to these wells showed no-flow conditions. It was assumed that water -
elevations in this well were not highly influenced by surface water. Comparing Figures
4.6 and 4.7 shows that in general, groundwater in these two zones basically flows the
same direction, toward the northwest. The direction of groundwater flow in the B-Zone.
and the D-Zone cannot be determined with the limited data available; however,
groundwater flow in these two zones is likely to be similar to that observed in A-Zone
and C-Zone. From a regional perspective, all bedrock groundwater is expected to
generally flow north toward the Ohio River alluvial valley.

Evaluation of limited groundwater elevation data for the closed wells (based on well

installation information) indicates a downward vertical gradient between the upper

discontinuous water bearing zone and the lower sandstone layers containing the

underlying significant aquifer (A-Zone). Evaluation of groundwater data for the A-Zone

and the C-Zone and of limited groundwater elevation data for the monitoring wells in the
~ B-Zone and the D-Zone also indicates a downward vertical gradient between the zones.

The sandstone/siltstones of the A-Zone (the underlying significant aguifer) and the
B-Zone outcrop in the valley walls adjacent to the facility where groundwater discharge
may flow downslope within the fractured rocks of the valley walls and ultimately enter
the Quaternary alluvial terrace deposit underlying the Washington Works facility.
Alternatively, groundwaler also may discharge as-seeps in the valley walls. Groundwater
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from the A-Zone and B-Zone that discharges to seeps ultimately migrates to the facility
through a number of pathways. It can discharge downward to leachate collection ponds
and pipes (Outfall 101) and flow to the facility where it enters storm sewers and
discharges to the Ohio River. Groundwater also can seep to small streams draining the
- property to the north [monitoring points Outfall 005(01d)/SS-} and 005(New)] and flow

: to the Quaternary alluvial terrace unconfined aquifer where pumping of on-site active
well fields controls groundwater flow. Groundwater seeps in the southem valley wall can
seep to the small stream that drains the southern part of the property and ultimately flows
toward the north back on to the facility [Outfalls 004(0O1d) and 004(New)].

Groundwater from C-Zone and D-Zone, which are located in the bedrock at elevations
lower than the alluvium surface, likely discharges to the alluvium in the subsurface.
Groundwater flow in the alluvial aquifer, adjacent to the valley walls of the Local
Landfil, is toward the pumping wells located near and parallel to the Ohio River. The
pumping of these well fields lowers the groundwater level in the alluvium to below river
stage, inducing surface water from the river to flow into the alluvium and toward the
pumping wells, ‘ :

Water Quality

Groundwater Quality

Table 4.1 presents the data available for C-8 in Local Landfill monitoring wells. C-8

_ concentrations in the A-Zone, the underlying significant aquifer, are highest at LLMW-4

* (maximum of 79.6 ug/l) and at LLMW-6 (maximurm of 19.9 ug/l). These two wells are
positioned adjacent to landfill cells and are the downgradient wells within the A-Zone.
Monitoring well LLMW-10, located under a landfill cell and upgradient of LLMW-4, has
shown a range in C-8 concentration of 0.15 to 1,12 ug/l. Monitoring well LLMW-9, an
upgradient well located 1o the southwest of one of the landfill cells has shown C-8
concentrations ranging from non-detectable to 0.14 ug/l. These data indicate that C-8
from the landfill cells (and/or from air deposition) is migrating downward and reaching
groundwater within the A-Zone. Water levels in the A-Zone show groundwater flowing
from the southeast to the northwest within this zone.

The C-8 concentration measured from the one well screened in the B-Zone (LLMW-12B)
is very low, 0.0658 ug/l, Groundwater flow gradients indicate a downward gradient from
the A-Zone to the B-Zone, which could be the migration pathway for C-8 to reach the
B-Zone. However, groundwater flow with the B-Zone is toward the facility in the
northwest and away from the one- and two-mile sampling area.

C-8 concentrations for the one round of data for wells in the C-Zone, LLMW-11A,
LLMW-13B, and LLMW-14B, are higher, 2.22, 6.61, and 0.488 ug/l, respectively,
supporting a downward vertical gradient for groundwater from the A-Zone to the B-Zone
to the C-Zone as indicated by groundwater elevations. Groundwater flow in the C-Zone
is likely to be in the same direction as in the A-Zone and the B-Zone, to the northwest,

The one C-8 value from the D-Zone is NQ (LLMW-11B). This may indicate that
downward migration of C-8 to the D-Zone has not taken place. However, the location of
. this well is upgradient of the landfill cells -
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Groundwater flow in all zones monitored at the Local Landfill is toward the Washington
Works facility (northwest). It is unlikely that C-8 impacted groundwater from any of the
z0mes at Local Landfill would have migrated off-site into the one- and two-mile radius
sampling srea because of this northwest flow direction.

" Surface-water Quality

4.5.2

(-8 concentrations in surface water are presented in Table 4.2. Qutfall 101 monitors
stormwater runoff and effluent from the leachate ponds and seeps that drain into the
ponds, Outfall 101, which has never had no-flow conditions while it has been monitored,
has had the highest C-8 concentration measured in surface water at Local Landfill,
ranging from 12 to 115 ug/l. The C-8 concentration measured in a sample from Inlet 002 .
[LM] (Leachate)], which collects seep water flowing to Pond 2, was 120 ug/l, in
November 2002.

Outfalls 004(01d), 004(New), and 005(O1d)/SS-1 and 005(New) are monitoring points

Jocated along two streams on the southern and northern sides of the property,

respectively. These outfalls collect stormwater runoff from the landfill cells. These four .
outfalls have a1l had no-flow conditions for the past several months, However, Outfall

005(01d)/SS-1 historically has shown the highest C-8 concentrations of these four

outfalls, ranging from 6.8 to 51.4 ug/l '

Gurrent Human Health and Ecological Exposure Pathways

The main objective of the Consent Order was to determine whether there has been an
impact on human health and the environment as a result of releases of C-8 to the
environment from DuPont operations at the Washington Works facility and the
associated landfills (Local, Letart, and Dry Run). Therefore, human health and
ecological exposure pathways both on-site (at the Local Landfill) and off-site (adjacent to
the facility and the Local Landfill) must be considered. The human health and ecological
exposure pathway sections below describe the potential exposure routes for human and
ecological receptors on- and off-site. Potential exposure routes were evaluated-and
classified as complete or incomplete.

On-Site Human Health and Ecological Exposure Pathways Current
Environmental Setting

'This section describes the potential exposure routes for human and ecological receptors

‘that are found at the Local Landfill. On-site human receptors include authorized facility Co.

workers and facility visitors, Ecological receptors include animals living within the
1andfill boundaries. Potential exposure routes were evaluated and classified as complete
or incomplete and are summarized in Table 4.3, Table 4.3 summarizes the human health
and ecological exposure pathway evaluation for the Local Landfill. To be conservative,.
for each complete exposure pathway, the maximum C-8 concentration measured in the
C-8 impacted media is compared to the C-8 SL, regardless of media type.

Access to the Local Landfill is restricted by electronic and Jocked gates at the road
entrances. However, a posted nature trail has been established on the east side of the
landfill property. The trail loops around the eastern part of the landfill starting and
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ending near the Ia_ndﬁ]'l's electrically operated gate. The nature trail is a marked trail and

does not come near 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 vegelative

cover. This cover prevents human and ecological receptors’ exposure to the landfilled

materials. Permit WV0076538 requires that the landfill surface will be ingpected

quarterly for evidence of cracking or erosion (which could allow surface water to enter

the solid waste deposit) and evidence of seitling of solid waste (causing ponding of }
surface water). Per Condition G-16 of the permit, a stormwater erosion inspection is -
conducted annually, Therefore, human and ecological recoptors’ exposure to C-8 '
containing landfilled materials is an incomplete pathway.

At the landfill, precipitation is expected to take one of two paths. It may infiltrate -
downward through the vegetated soil cover and into the cells, although, the low ,
permeability of the soil cover reduces the amount of infiltration. If the precipitation does -
infiltrate the soil cover, it will possibly encounter the landfill materials and will continue
migrating downwards. It may be prevented from further downward migration by the low
permeability clays and weathered bedrock. However, if this water does migrate further
downward, it should encounter the sandstones and shale layers. Groundwater flowing
through the sandstone layers that outerop in the valley walls located above the facility’s
southem edge would be exposed at the surface in seeps, if seeps exist. ‘No seeps were
identified in the valley walls during field reconnaissance. Seeps near the leachate
collection ponds flow almost continuously although the amount of flow is variable.
Contact with leachate from the landfill cells that has reached the ponds and surface water
via these seeps is possible and therefore, is a complete exposure pathway for human and
ecological receptors, However, contact would be very rare since only facility
representatives enter this area on an infrequent basis. The highest C-8 concentration
measured in leachate from Local Landfill 120 ug/l, which is lower than the CATT-
established C-8 SL of 150 ug/l (WVDEP, 2002).

Depths to groundwater at the Local Landfill ranges from around 20 feet to 130 feet bgs

(see Figures 4.3, 4.4, and 4.5). In addition, groundwater has not been observed seeping in ,

the valley walls indicating that ground water is not exposed at ground surface on valley oo
walls, but most likely flows in the subsurface of the valley walls. Therefore, contact with

C-8 impacted groundwater as an exposure pathway to human or ecological receptors is

considered to be incomplete.

Off-site Human Health and Ecological Exposure Pathways

Off-site human receptors include residents using the water sources sampled during the
groundwater well and water-use survey. Ecological receptors include livestock using the
water sources sampled during the groundwater well and water-use survey.

West Virginia One- and Two-Mile Radius Groundwater and Surface Water

Results for the West Virginia one- and two-mile radius groundwater and surface water
was presented in Sections 3.2.1 and 3.2.2. The exposure pathway is incomplete if the
water source is not used. The exposure pathway for human and ecological receptors is
complete if the water source is used for drinking water. The exposure pathway is
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complete if the water source is used for non-drinking-water purposes, although, the
exposure is considered to be rminimal because the water is not ingested. The highest C-8
concentrations for non-drinking-water and drinking-water sources was 14.3ug/l and

2.8 ug/l, respectively, which are significantly below the CATT -8 SL of 150 ug/l. The
pathway is complete but exposure is limited due to the low C-8 concentrations.

4.6 Local Landfill Summary

Many different activities have been conducted at and around the Local Landfill in order
to determine whether there has been an impact on human health and the environment as 2
sesult of releases of C-8 to the environment from the Jandfill cells at the Local Landfill
The C-8 concentration in groundwater and surface water from many sources {on-site, off-
site, monitoring wells, production wells, private wells, springs, and cisterns) was
measnred. Based on all of the data evaluated for the Local Landfill, the following
obsetvations were made:

D The current exposure pathways are incomplete for hurman and ecological
receptors contact with the following C-8 impacted media:

» On-site landfilled materials
»  On-site soil
» On-site groondwater .
0 - Human and ecological receptors contact with on-site leachate and C-8 impacted
- surface water are currently complete pathways.. However, these pathways are
. g considered to be limited because of health and safety practices followed when
' : managing the leachate and because of institutional controls in place to limit access
1o the site. The highest C-8 concentrations measured in leachate and surface
water at the site were 120 and 115 ug/l, respectively, which are lower than the
CATT-established C-8 SL of 150 ug/l and the Aquatic Life Advisory
Concentration for C-8 (C-8 ALAC) of 1,360 ug/l (WVDEP, 2002; Menzie-Cura
& Associates, 2002).

0 Current off-site exposure pathways for human and ecolo gical receptors that are
complete but limited, due to the very low C-8 concentrations measured, include
tesidential drinking and non-drinking-water sources. For the drinking and non-
drinking-water sources, the highest C-8 concentrations measured were 2,8 and
5.07 ug/), respectively. These concentrations are well below the C-8 SL of

150 ug/l.

O Evaluation of the C-8 results measured at Local Landfill and the groundwater
flow directions indicates C-8 migration via watet transport from Local Landfill
does not occur in any direction other than toward the Washington Works facility
in the northwest but outside the boundary of the facility and the Local Landfill.

B C-8 detected at locations within the one- and two-mile radius is believed to have
been transported from the Washington Works facility via air emissions. C-8
transported in air emissions and deposited on surfaces is likely to be mobilized by
. ~ precipitation and migrate via water transport to surface water and/or groundwater.
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’ 50 LETART LANDFILL

51 Introduction

The Letart Landfill is located about 46 river miles downstream of the Washington Works
facility, north of the town of Letart in Mason County, West Virginia (see Figure 5.0).

The landfill was operated and closed under WV/NPDES Permit No. WV0076066. The
Letart Landfill was permanently closed by installing an engineered multi-layer
geosynthetic and soil cap (DuPont, 2001). Included in the closure activities were the
installation of a leachate collection system, erosion and drainage control measures, and
chain-link fencing. The cap construction was completed in April 2001. The permit
requires quarterly groundwater monitoring, surface-water monitoring, and engineered cap
maintenance. ,

Consent Order required tasks that were to be conducted at or immediately adjacent to th
Letart Landfill included the following:

- Task A: Groundwater Well and Water-Use Surveying and C-8 Sampling--conduct
a distance-phased groundwater well and water-use survey identifying and
sampling all groundwater wells, springs, and cisterns within a one-mile (and
possibly two- and three- mile) radial distance of the Letart Landfill.

' £) Task B: Assessment of Existing Groundwater and Surface Water Monitoring
. ' - Data—conduct monthly sampling for C-8 at Letart Landfill at certain outfalls
identified in WV/NPDES Permit No. WV0076066 as Outfalls 002 and 003, C-8
samples were taken from all the wells at the Letart Landfill monthly for the first
four months and quarterly thereafier. '

O Task C: Plume Identification/Groundwater Assessment—-determine the vertical
and horizontal extent of C-8 impacted groundwater exceeding 1 ug/l or as directed
" by the GIST at Letart Landfill. This task included an assessment of the C-8
concentration in Ohio River Water in the vicinity of the Letart Landfill.

In Sections 5.2 through 5.4, discussions are presented of the specific activities that were
conducted to meet the requirements of the Consent Order, along with the results of the
sampling events. In Section 5.5, the revised site conceptual model is presented that more
accurately represents the current environmental setting (geology, hydrology,
hydrogeology, groundwater flow and water quality) and current human health and
ecological exposure pathways for the conditions at and surrounding the Letart Landfill.

52 Task A: Groundwater Well and Water-Use Suévéying é'nd c-8
Sampling

The groundwater well and water-use survey and sampling activities conducted within the
one-mile radius of the Letart Landfill were completed on February 24, 2002. DuPont

submitted the results of the one-mile radius survey to the GIST in April, 2002 (DuPont,
. - 2002a). .
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Table 5.0 summarizes the off-site surveying and sampling program for the one-mile
radius. A total of 46 homes were surveyed, and a total of 30 wells were sampled. Eleven
of the wells were used as drinking-water sources. Table 5.1 provides details for each
sample collected including the C-8 concentration measured (ug/l). Eight other wells
sampled were used for non-drinking water and the other 11 wells were unused. No
cisterns or springs were sampled. Figure 5.1 shows the locations sampled, regardless of
water use. Each colored circle represents a sampling location, and the color and size of
ihe circle indicate the magnitude of the C-8 concentration measured. Small blue circles
represent samples having C-8 concentrations less than 0.05 ng/l. Small green circles
represent samples having C-8 concentrations ranging from to 0.05 to 1.0 ug/1.

The C-8 concentrations measured in all Letart one-mile radius samples were ND or NQ,
except for one sample collected from a well used for drinking water that had a C-8
concentration of 0.139 ug/1 and one sample collected from an unused well that had a
concentration of 0.636 ug/l. The GIST required that the drinking-water well sample with
a C-8 concentration of 0.139 ug/l be re-sampled. However, the resident declined to have
the well re-sampled. Based on the very low C-8 concentrations measured when
compared to the human health protective screening criteria for water (C-8 SL) of

150 ug/l, the GIST determined that no further surveying and sampling was needed.

Task B: Assessment of Existing Groundwater and Surface-water
Monitoring Data : :

Monitoring of C-8 in Groundwater and Surface Water at Letait Landfill

Groundwater Monitoring A

The Consent Order required that all monitoring wells at Letart Landfill be sampled for
C-8. Monthly C-8 sampling of groundwater began in December 2001 and quarterly
sampling began in May 2002.- Table 5.2 provides a list of the monitoring wells included
in the groundwater monitoring program for Letart Landfill. Well construction data and
gromdwater elevation data also are provided in this table. At the time monitoting
started, 13 monitoring wells existed at Letart Landfill. Another five wells were installed
during 3Q02 as part of the C-8 plume delineation work. These wells were included in'the
monitoring program that began in 4Q02.

Figure 5.2 shows the location of the monitoring wells. Table 5.3 presents the C-8
concentrations measured in these monitoring wells, including C-8 data generated prior 1o
the issuing of the Consent Order. The most recent data are listed first for each well. The
water-bearing units at the Letart Landfill are named from ground surface to depth as the
A-Zone through the F-Zone, with the A-Zone being the shallowest and F-Zone being the
deepest. :

Groundwater in the A-Zone, the uppermost water-bearing unit, is monitored through
three wells, LMW-1, LMW-7, and LMW-8. These three wells are located along the
northwestern edge of the landfill cell. C-8 concentrations in LLMW-1, LMW-7, and
LMW-8 have ranged from 0.1 to 30,500 ug/l.
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Groundwater in the next lower water-bearing unit, the B-Zone, is not monitored because
this zone is not laterally continuous at the site.

Groundwater for the next lower water-bearing unit, the C-Zone, is monitored through
LMW-3 and LMW-5A. C-8 concentrations in LMW-3 and LMW-5A ranged from NQ to
2,270 ug/l and from 0.8 to 112 ug/l, respectively. Note that in the groundwater elevations
measured for LMW-5A (see Table 5.2) have always been at depths lower than the bottom
of the screen indicating that this well has been essentially dry throughout the period it has
been roonitored, Growndwater sampled from this well and analyzed for C-8 may not be
representative of the C-8 concentrations in the C-Zone.

Groundwater in the D/E-Zone, the next lower water-bearing unit, is monitored through
LMW-3A, 4,58, -12, <134, and ~14A. C-8 concentrations in LMW-3A and 13A
ranged from 60.3 to 510 ug/l. C-8 concentrations measured in LMW-4, -5B and —14A
ranged from 172 to 3,060 ug/l. LMW-12 was dry during the 4Q02 sampling event.

Groundwater in the F-Zone, the underlying significant aquifer, is monitored by
LMW-24, LMW-6, LMW-10, LMW-11, LMW-13B, and LMW-14B, C-8 :
concentrations measured in LMW-10, LMW-11, and LMW-13B have always been less
than 1 ng/l. Concentrations of C-8 in LMW-6 ranged from 9:4 to 30 ug/l. C-8
concentrations in LMW-2A and -14B ranged from 50 to 990 ug/l.

An additional sandstone and siltstone zone, located under the F-Zone is monitored by
LMW-9. The C-8 concentrations measured in LMW.9 yanged from 0.2 to 0.907 ug/l.
Table 5.2 shows that groundwater elevations in this well have consistently been below
the bottom of the screen, indicating that this well has essentially been dry during the
period that is has been monitored. In addition, LMW-9 typically runs dry during
sampling and takes days to recharge. Therefore, C-8 concentrations measured in this
well (0.2 to 0.907 ug/l) may not be representative of groundwater quality in this zone.

The next groundvwater sampling event at the Letart Landfill is scheduled for the first
guarter 2003. . '

Surface-water Monitoring :

The Consent Order identified two outfalls at Letart Landfill (regulated by WV/NPDES
Permit No. WV0076066) that required monthly C-8 sampling to be performed, Outfalls
002 and 003. Outfall 002 collects leachate and stormwater runoff from the landfill.
Outfall 002 then discharges to a small wet-weather stream at the toe of the landfill.
Outfall 003 collects stormwater runoff, Monthly sampling of these two outfalls began in
December 2001. DuPont also is sampling surface-water samples at selected other
locations, including Stormwater Runoff, Rt. 33 Stream, Brinkers Run and Cap Runoff.
Figures 5.2 and 5.3 show the locations of the six surface-water sampling points. Table
5.4 summarizes the C-8 concentrations measured in the outfalls, including C-8 data
generated prior to the issuing of the Consent Order. The most recent data are listed first
for each ountfall.

Outfall 002 collects landfill leachate. C-8 concentrations at this outfall have ranged from
4.52 10 3,240 ug/l. Using the 14 (see Table 5.4) C-8 results for samples collected after
the landfill cap was installed in April 2001, the range is smaller, from 4.52 to 2,050 ug/l.
The C-8 concentrations in this leachate have been highly variable since the landfill cap
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was installed. Cap Runofl C-8 concentrations ranged from 65.1 to 371 ug/l. The
Stormwater Runoff sample had a concentration of 50.9 ug/l. The Rt. 33 Stream, Qutfall
003, and Brinker’s Run samples’ C-8 concentrations ranged from 0.0612 to 3.92 ug/l.

Outfall sampling for December 2002 has been completed and the monitoring report will
be issued to the GIST in February 2003. Outfall sampling for January 2003 has been
completed, but the C-8 results have not yet been validated. The next monthly outfall
sampling event is scheduled for February 2003. ‘

Task C: Plume ldentification/Groundwater Assessment .

Based on the data gaps identified in the Compilation of Historical C-8 Data Report

(DuPont, 2002b), the C-8 Plume Identification/Groundwater Assessment Work Plan was

developed and submitted to the GIST (DuPont, 2002¢). This work plan identified - -
specific activities recommended to fill the data gaps. In the following sections, each of
the activities recommended'in the C-8 plume delineation work plan are summarized.
Details of the activity status and the data acquired are then presented. In addition, Task C
included an assessment of the C-8 concentrations in Ohio River Water in the vicinity of
the Letart Landfill, and these results also are presented.

C-8 Monitoring in Groundwater and Surface Water at Letart Landfill

The delineation work plan recommended continuing to monitor C-8 in groundwater in the
overburden and in the underlying bedrock aquifer (utilizing the newly installed
monitoring wells), and in surface water at existing locations identified in the Consent o -

Order. The results of continued monitoring of groundwater and surface water are

presented in Section 5.3.1. Monitoring of C-8 in groundwater continues on aquarterly

" basis, while surface-water monitoring of C-8 is conducted on a monthly basis.

Surface-water Field Reconnaissance at the Letart Landfill

Conducting field reconnaissance to identify additional surface-water features located at
the Letart Landfill and sampling surface water from new locations identified during this
effort was a C-8 plume delineation recommended activity. Field reconnaissance was
performed, and no new surface-water features wers identified.

Installation of New Wells at Letart Landfill

The installation of three additional well clusters (overburden and bedrock) was proposed

*_-in the C-8 plume delineation work plan to characterize the bedrock under the Letart

" Landfill, to further delineate C-8 concentrations in groundwater and to evaloate

groundwater flow direction. One bedrock well, LMW-12, and two well clusters,

LMW-13A and LMW-13B and LMW-14A and LMW-14B, and were installed during -

3Q02. At LMW-12, no overburden was encountered. Figure 5.2 shows the Jocations of

all monitoring wells at the Letart Landfill including the locations of the newly installed ~
monitoring wells. Well construction diagrams for the new wells, are provided in

Appendix C.
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Data from the geological logs for the five wells installed in 3Q02 support the previous
interpretation of subsurface conditions at the site. Clay and weathered bedrock (shale,
sandstone and/or siltstone) is underlain by bedrock, consisting of alternating layers of
shale and sandstone, or siltstone or both. The A-Zone through the F-Zone and on¢
additional water-bearing zone, under the F-Zone, were identified. The B-Zone, which
exists in the northern areas, thins out toward the south while D/E-Zone exists in the south
and thins out to the north. Overall, the new geologic data confirmed that the lithologic
units dip slightly toward the south. The new geological data were used to refine the

geologic interpretation used for the revised SCM, which is presented in detail in Section
5.5.1, :

5.4.4 Letart Landfill Site Conceptual Model Refinement

The final recommended activity for the Letart Landfill was the integration of all the new
data gathered during completion of Tasks A, B, and C into a revised SCM. This activity
was completed, and the revised SCM is presented in Section 5.5.

5.45 Ohio River Water Sampling Near Letart Landfill

Adjacent to the Letart Landfill, Ohio River water also was sampled to measure the C-8
concentrations. Two locations were sampled. These sampling locations are shown in
Figure 5.4. One samipling location was positioned in the river near the point where the
ravine originating at the landfill discharges surface water into the river. The other

. , sampling point was located approximately 1,000 feet downstream of the first location.

: Al samples were collected near the shoreline (approximately 100 feet east of the

shoreline). Dip and mid-column samples were collected at both locations. In total, five
rivet-water samples were collected, including one duplicate sample.

The Ohio River water C-8 results for samples collected near the Letart Landfill are
presented at the bottom of Table 3.11 and are shown in Figure 5.4, C-8 concentrations in
these five samples ranged from 0.0971 to 0.128 ug/l.

5.5 Revised Site Conceptual Model

The revised SCM better represents the current environmental setting (geology,
hydrology, hydrogeology, groundwater flow, and water quality) and current human
health and ecological exposure pathways for the conditions at and surrounding the Letart
‘Landfill. The following sections present the revised SCM in detail.

- 554 Current Environmental Setting

Geology .

At the time Consent Order was issued, 13 monitoring wells existed at Letart Landfill and
monitored the water-bearing zones identified at the Letart Landfill, that are labeled as the
A-Zone through F-Zone. Another five wells were installed during 3Q02 as part of the

. C-8 plume delineation work to better characterize the bedrock under the Letart Landfill,
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to further delineate C-8 concentrations in groundwater, and to evaluate groundwater flow
direction.

The locations of four cross-sections developed for the Letart Landfill are shown in Figure
5.5. Two cross-sections, A-A’ and B-B’, were presented in the Compilation of Historical
Data Report (DuPont, 2002b) and are shown in Figures 5.6 and 5.7, respectively. Figure
5.8 and 5.9, are new cross-sections, which starts in the north and rups south, showing the
geological data obtained from the newly installed monitoring wells.

The Letart Landfill is situated on a heavily dissected plateau consisting of several steep
V-shaped valleys. Residual soil covers most Jandfill areas. In general, the soil at the site

" has been described as residual in nature, consisting primarily of heavy clays derived from
the weathering of bedrock. At most landfill areas, the clay is less than 10 feet thick, with
amaximum thickness of 20.5 feet.

The underlying bedrock at the Letart Landfill consists of interbedded red and varicolored
sandy or caleareous shale, and gray, green, and brown sandstone and/or siltstone of the
 Permian age Dunkard Group. Six stratigraphic water-bearing zones that were designated
as the A-Zone through F-Zone, with the A-Zone being the shallowest zone and the
F-Zone the deepest. These zones are identified on the cross-sections. These zones
consist of massive, very fine to fine grained crystalline sandstone and/or siltstone with
occasional shale lenses. The A-Zone through the F-Zone are separated by locally
continuous shale units that are generally 10 feet or greater in thickness. The B-Zone
through the D/E-Zone are laterally discontinuous. The B-Zone and the C-Zove are 2
single zone in the far north and separate into two distinct zones in the central area. The
B-Zone thins out and is missing from logs from the southern area, D-Zone is an isolated
umit in the northern area. This unit joins up with E-Zone in the central area. In the
southetn area, the D-Zone and the B-Zone are a single zone. The A-Zone and the F-Zone
are laterally contimous. The A-Zone and the C-Zone ontcrop in the valley walls, while
the D/E-Zone outcrops along the Ohio River near the southern end of the landfill. The
F-Zone likely outcrops in the riverbank of the Obio River. ' .

The logs for LMW-9, LMW-5A, and LMW-5B were re-examined during construction of
new cross-sections and are now believed to be sereening other zones. LMW-9 is now
interpreted to be screened in a sandstone zone lower than the F-Zone. Becaunse there is
only one well in this newly identified zone, it is not clear if this zone is laterally
continuous. LMW-5B previously thought to be monitoring the F-Zone, is now believed
to be screened in the D/E-Zone. Well LMW-5A, previcusly interpreted as monitoring the
D/E-Zuone, is now interpreted to be monitoring the C-Zone.

Hydrology, Hydrogeology and Groundwater Flow

Hydrology.
The Letart Landfill engineered cap system prevents surface water from contacting
landfilled materials. Precipitation falling on the engineered cap systern takes one of two
paths. Tt may infilirate downward through the vegetated soil and encounter the
) impermeable geomembrane and then flow laterally downslope on top of the
. geomembrane. Alternatively, precipitation may flow via overland flow on top of the
’ vegetative layer downslope. In either situation, this surface water does not contact the
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\andfilled materials and migrates downslope toward drainage ditches constructed in or
adjacent to the cap system. Precipitation falling on the northwest side of the upper part of
the cap flows downslope toward the southwest, away from the landfill, into a drainage
ditch that flows to a sediment trap near LMW-6. Precipitation falling on the remaining
portions of the cap flows downslope and toward the south in-drainage ditches.

Hydrogeology

-Hydraulic conductivity testing [i.e., slug tests (A-Zone) and borehole packer tests
(C-Zone, DIB-Zone, and F-Zone)] of the bedrock zones indicates that these zones display
low hydraulic conductivity (Tetra Tech Richardson, 1990). The A-Zone hydraulic
conductivity is Jow, ranging from 107 em/sec to less than 107 5 em/sec. (There are no
wells monitoring the B-Zone; therefore, it was not tested.) The C-Zone and the F-Zone
have very low hydraulic conductivities ranging from 10 e/sec to less than 10 cm/sec.
The D/E-Zone hydraulic conductivities also are very low and range from 10 c/sec to
10 exn/sec. The low hydraulic conductivities can be attributed to the very fine-grained
nature of the water-bearing units. In addition, many sandstone units in the region
typically display effective porosity as low as 1 percent. This low porosity results from
pore space being filled in by authi genic minerals (e.8., kaolinite) sometime after original
sediment deposition. _

The F-Zone has been designated the “underlying significant aquifer” as defined by the
West Virginia Solid Waste Management Regulations because it is laterally continuous
under the landfill and is thought to be hydraulically connected to the Ohio River south of
the landfill. The F-Zone groundwater average linear velocities were calculated for flow.
from the north to-the southwest and from the north to the southeast (DuPont, 2000).
These values are relatively low, 0,01 and 0.003 fi/day, respectively. The low velocities
caleulated in the F-Zone indicate that groundwater flow beneath the landfill is very slow,
attributable to the low hydraulic conductivity present in the F-Zone and all the overlying
units 2s well. Low vertical hydraulic conductivities in the overlying shallow zones limit
infiltration and recharge down to the F-Zone. :

The saturated thickness of F-Zone is higher in the upgradient wells LMW-2A and
LMW-11) and is lower in the downgradient wells (LMW-6, LMW-13B, LMW-14B, and
LMW-10). Inmany instances, the monitoring wells at the landfill cannot be sampled
until 48 hours (or longer) after purging, when a sufficient quantity of groundwater has
recovered in the well screen interval. LMW-10 appears to essentially be dry (see Table
5.2).

- ‘Groundwater Flow

 Groundwater elevation contour maps for the significant underlying aquifer (F-Zone) were
prepared as requited by the WV/NPDES Permit No. WV0076538. Table 5.2 provides
" groundwater elevation data for wells in the monitoring program. Figure 5.10 presents a
groundwater elevation map for 4Q02 data from the D/E-Zone. Figure 5.11 presents
groundwater elevation map for 4Q02 data from F-Zone. Note that Figure 5.11 has been
revised compared to the groundwater elevation map for 4Q02 that was provided in the
4Q02 groundwater and surface-water monitoring report. Figure 5.11 now includes the
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new wells that monitor the F-Zone. LMW-93, which is screened below the F-Zone, has
been removed.

Groundwater flow in both the D/E-Zone and the F-Zone is basically from the north

- toward the south. For Figure 5.10, the 4Q02 groundwater elevation contour map for the
D/E-Zone, two wells that monjtor this zone were not used. The D/E-Zone becomes quite
complicated in the southem portion of the landfill area. In the very northern areas, the
D/E-Zone does not exist. In the north-central portion of the landfill area, the D/E-Zone
appears as a single lithological unit. In the south-central part, the D/E-Zone splits into a
thinner upper unit and a thicker lower unit. At the toe of the landfill are three wells that
monitor the D/E Zone, two are screened in the upper unit (LMW-3A and LMW-4) and
one (LMW-5B) is screcned in the lower unit. Although these wells are relatively close
together, the groundwater elevations measured in these three wells differ significantly.
Therefore, LMW-3A and LMW-4 were not used in constructing the groundwater
elevation map because the elevations that were observed in these wells were not thought
10 be representative of overall groundwater flow within this zone. In general, ground
water flow in this zone is from the north toward the south.

Pigure 5.11 presents the 4Q02 groundwater elevation map for the F-Zone. In this zone,
groundwater also flows from the north. However, in the southern portion of the landfill,
groundwater flow starts to be perpendicular the Ohio River and flows toward the
southeast. For this groundwater elevation map, the water level measured for LMW-10
was not used. Table 5.2 shows that water levels in this well have consistently been

. within 1 foot of the bottom of the screen, and sampling this well has been difficult

. o because the well frequently goes dry during purging and is very slow to recharge. In
addition, water levels in this well are much lower than expected compared to adjacent
wells. :

The location and limited number of monitoring wells within the A-Zone and the C-Zone
prevents determination of groundwater flow directions within these zones. However,
elevations measured in the monitoring wells indicate a downward vertical gradient within
the site groundwater system. '

Rapid decreases in the observed volume of water discharging from the leachate collection
system in 2001 indicate that groundwater flow under the landfill is being greatly reduced
in response to the installation of the engineered cap system.

Water Quality

Groundwater Quality

Table 5.3 presents all historical analysis available for C-8. from menitoring wells at the
Letart Landfill. Data in this table are presented and discussed by zone.

Figure 5.7 shows a cross-section through the séuthem end of the Letart Landfill, Prior to
the filling of the valley, this cross-section shows that the A-Zone, the B-Zone, and the
C-Zone most likely outcropped in the western valley wall, the C-Zone outcropped in the
eastern valley wall, and the D/E-Zone likely outcropped in the valley floor. Further up
. the valley toward the north, it is likely that the A-Zone, the B-Zone, and the C-Zone .
. outcrop on both the western and eastem sides of the valley. The landfill is an unlined
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landfill. This means that C-8 impacted water migrating through the landfilled material
ptior to the installation of the engineered cap may have been able to migrate directly into
the C-Zone, then the B-Zone, then the A-Zone as the Jandfill was filled. The
groundwater elevations also indicate that there is an overall downward gradient from the
‘A-Zone to the F-Zone. This downward gradient also would belp transport C-8 downward
from one zone to the next lower zone. Groundwater flow within the zones also would
move C-8 around within the individual zone. However, the installation of the engineered
cap will minimize the amount of precipitation able to infiltrate into the landfilled
material. ‘

The concentration of C-8 in the various wells in the different zones indicated that the C-8
impact is the greatest at differing locations within the zones, which is expected given that
the C-8 concentration in the landfilled materials was most likely highly variable. In the
A-Zone, LMW-1 shows the highest concentrations; and, in general, the C-8 :
concentrations appear to be increasing over time for all three wells, In the C-Zone, C-8
concentrations have been higher in LMW-3 than in LMW-5A, In the D/E-Zone, the
highest C-8 concentrations are found in LMW-4 and LMW-5B, both located at the toe of
the landfill. In the F-Zone, LMW-2A, which is located near the northern edge of the
landfill, has the highest C-8 concentrations. In LMW-9, which monitors a zone lower
than the F-Zone, C-8 concentrations have always been less than 1 ug/l.

-8 concentrations in groundwater from 28 residential wells located within a one-mile
 radius of the Letart Landfill have concentrations that are ND or NQ (DuPont, 2002a).
” Two groundwater samples bad higher values, 0.139 and 0.636 ug/l. These data indicate
‘ : * that although the groundwater in the zones under and near the landfill cell has higher
- levels of C-8, the C-8 impacted groundwater has not migrated far. The 0.139 ug/l sample
is located amongst many other samples that had (-8 concentration of ND or NQ. The
Jocation of the 0,636 ug/l sample is almost the same location as where the Rt. 33 Stream
sample is collected. C-8 concentrations in the Rt. 33 Stream sample have ranged from
0.573 10 3.92 ug/l. It is possible that this well is in communication with C-8 impacted
surface water at this location. The stream that is being sampled does receive surface-
water rnoff from the landfill. The C-8 concentration measured within the One-mile
radius are significantly lower that the CATT-established C-8 SL a of 150 ug/l.

In the Compilation of Historical Data Report (DuPont, 2002b), the annuat loading of C-8
to the Ohio River from C-8 impacted groundwater at Letart Landfill was calculated. The
estimation was based on the assumption that impacted groundwater flows from the
A-Zone downward to the F-Zone and ultimately migrates to the Ohio River. The C-8
historical mean for LMW.5B can be used along with the estimated groundwater flux to
calculate the C-8 loading to the river. The estimated annual loading was 1 x 10-3 Ib/yr.
This calculated mass is reasonable given the low hydranlic conductivities and Jow -
averags linear velocities observed in the F-zone. This annnal loading should resultin a
very low C-8 concentration in the Ohio River.

The annual loading estimation was recalculated using a new historical mean value for the
-8 concentration in LMW-5B now that more C-8 monitoring data are available. The
new mean value is 1,149 ug/l, higher than the previous mean used. Therefore, the revised
. annual loading estimate is 0.017 Ib/yr, also higher than previously estimated. The revised
amual loading also should result in a very low concentration in the Ohio River. The
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measured C-8 concentrations in the Ohio River near the Letant Landfil] are indeed low,
with the maximum concentration measured being 0.128 ug/l. These concentrations are

orders of magnitude lower than the C-8 SL of 150 ug/l and the Aguatic Life Advisory

* Concentration for C-8 (C-8 ALAC) of 1,360 ug/L

5.5.2

Surface-water Quality

Table 5.4 presents the C-8 results for surface-water locations monitored at the Letart
Landfill. Sampling locations, Outfall 002, Cap Runoff, and Stormwater Runoff are
associated with leachate from the landfill and have had the highest C-8 concentrations
measured in surface water at the Letart Landfill. Cap Runoff and stormwater runoff have
had C-8 concentrations ranging from 50.9 to 317 ug/l. QOutfal) 002, which discharges
leachate and stormwater runoff , has had highly variable C-8 concentrations that have
ranged from 4.52 to 2,050 ug/l since the installation of the landfill cap. Outfall 003,
which discharges stormwater runoff, has been dry or has had C-8 concentration lower -
than 0.4 ug/l. The Brinker Run sample, which was collected from a stormwater drainage
ditch, had a very low C-8 concentation, 0.0612 ug/l. Stormwater funoff from the
northern part of the landfill flows down the stormwater drainage ditch, off the property
and into Brinker’s Run. Brinker’s Run discharges into a pond that is located off the north

- side of the landfill property. The Rt. 33 Stream sample is collected at the point where
‘Brinker’s Run enters the pond. The C-8 concentrations for the Rt. 33 Stream samples

have ranged from 0.573 to 3.92 ug/l. The pond then discharges to the Ohio River. Other
than Outfall 002 and Cap Runoff samples, all the surface-water samples for the Letart
Landfill are less than the drinking water and the C-8 ALAC (WVDEP, 2002; Menzie-
Cura & Assotiates, 2002). :

Current Human Health and Ecological Exposure Pathways

The main objective of the Consent Order was to determine whether there has been an
jmpact on human health and the environment as a resnlt of releases of C-8 to the
environment from DuPont operations at the Washington Works facility and the
associated landfills (Local, Letart, and Dry Run). Therefore, human health and
ecological exposure pathways both on-site (at the Letart Landfill) and off-site (adjacent to
the Letart Landfill) must be considered, The human health and ecological exposure
pathway sections below describe the potential exposure routes for human and ecological
receptors on- and off-site. Potential exposure routes were evalnated and classified as
complete or incomplete, Table 5.5 simmarizes the human health and ecological
exposure pathway evaluation for the Letart Landfill. To be conservative, for each
complete exposure pathway, the maximum C-8 concentration measured in the C-8
impacted media is compared to the C-8 8L, regardless of media type. '

On-Site Human Health and Ecological Exposure Pathways Current
Environmental Setting

This section describes the potential exposure routes for human and ecological receptors
that are found at the Letart Landfill. On-site human receptors include authorized facility
workers and facility contractors. Ecological receptors include animals living within the
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tandfill boundaries. Potential exposure routes were evaluated and classified as complete
or incomplete. ‘

The Letart Landfill closure was completed in April 2001 with the installation of an
engineered cap system. The cap system drainage controls were designed to convey the
runoff from the landfill cap to a designated discharge point and to eliminate the potential
for unoff-related erosion of the cap. In addition, the landfill cap is required to be
inspected at least quarterly (permit requirement C.12.A) for evidence of erosion as part of
the landfill’s Stormwater Pollution Prevention Plan. The engineered cap system prevents
human and ecological contact with the landfilled materials and soils that may have been
impacted by C-8. Contact with C-8 containing Jandfilled materials and soils is
considered an incomplete exposure pathway to human and ecological receptors.

The Letart Landfill engineered cap system also prevents surface water from contacting
landfilled materials. Surface water flows toward drainage ditches constructed in the cap
gystem and is discharged at the southemn edge of the landfill. Because this sutface water
does not contact the Jandfilled materials, it is not impacted by C-8. However, leachate
discharging from the Jeachate collection system is piped to Outfall 002 (leachate basin),
where it mixes with stormwater runoff. Outfall 002 enters a small, wet-weather stream
that flows approximately 400 feet before it discharges to the Ohio River. However,
exposure is limited because of the remote Jocation of the landfill, the very steep terrain,
and the wet-weather nature of the stream. In addition, fencing limits access to the area.
Further, the use of health and safety plans, standard operating procedures, and personal
protective equipment also limit exposure. The highest -8 concentration measured in
leachate since the installation of the Jandfill cap was 2,050 ug/l. The highest C-8
concentration measured in the Ohio River adjacent to where this wet-weather stream
enters the river was 0.128 ug/l.

The D/B-Zone and the F-Zone exist at elevations lower than the leachate collection
system, Groundwater flowing from these zones 1o the south discharges to the Ohio
River. Contact with this water is limited to the areas where these zones may outcrop on
the valley walls. However, in general, groundwater flows downslope within the shallow
soil, colluviurm, and fractured rocks of the valley walls and would only be exposed at the
surface if seeps exist, Field reconnaissance did not identify any seeps in the valley walls;
therefore, this exposure pathway for human and ecological receptors is incomplete.

Off-site Human Health and Ecalcgicai Exposure Pathways .
Off-site human receptors include residents using the water sources sampled during the
groundwater well and water-use survey. Ecological receptors include livestock using the
water SOUrces sampled during the groundwater well and water-uge survey.

West Virginia One-Mile Radius Groundwater and Surface Water

Direct exposure to C-8 impacted surface water and groundwater is an incomplete
pathway in situations where the water source is not used. The pathway is considered to
be a complete pathway in situations where the water source is used, but not for drinking-
water purposes, although the exposure is considered to be minimal because the water is -
-not ingested. The highest C-8 concentration in a non-drinking-water sample was NQ,

well below the C-8 SL of 150 ug/l . The pathway is considered to be complete if the well
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is used for drinking-water purposes. The highest C-8 concentration measured in drinking
water was 0.139 ug/l, significantly lower than the CATT-established C-8 SLof 150 ug/l
: (WVDEP, 2002). Therefore, gven though the pathway is complete, it also is limited due
- to the low C-8 concentrations measured.

5.6 Letart Landfill Summary

Many different activities have been conducted at and around the Letart Landfill in order
to determine whether there has been an impact on human health and the environment as a
result of releases of C-8 to the environment from the Jandfill. The C-8 concentration in

- groundwater and surface water from many sources (on-site, off-site, monitoring wells,
production wells, private wells, and Ohio River water) was measured, Based on all ofthe
data evaluated for the Letart Landfill, the following observation were made:

O The curent exposure pathways are incomplete for human and ecological
receptors contact with the following (-8 impacted media:

s  On-site landfilled materials
» On-site soil
»  On-site groundwater
© Human and ecological receptors contact with C-8 impacted surface water and
leachate (Cap Runoff and Outlet 002) discharging 10 the wet-weather stream at
the toe of the landfill are currently complete exposure pathways. The highest C-8
concentrations measured at these locations are 371 and 2,050 ug/l, respectively.
0 . However, expostre is limited because of the remote location of the landfill, the
' ‘ very steep terrain, and the wet-weather nature of the stream. In addition, fencing-
limits access to the area. Further, the use of health and safety plans, standard
operating procedures, and personal protective equipment also limit exposure.

D Current off-site exposure pathways for human and ecological receptors that are

" complete but limited, due to the very low C-8 concentration measured, include
residential drinking and non-drinking-water soutces and river water, For the
drinking and non-drinking-water sources, the highest C-8 concentrations
measured were 0,139 and NQ, respectively, which are well below the C-8 SL of
150 ug/l (WVDEP, 2002). The highest C.8 concentration measured in Ohio River
water is 0,128 ug/l, well below the C-8 SL of 150 g/l and the 1,360 ug/l C-8
ALAC developed by the CATT (Menzie-Cura & Associates, 2002).

O Groundwater flow in the site significant aquifer under the landfill is toward the
southwest and the Ohio River. C-8 impacted groundwater from the water-bearing
zones at Letart Landfill ultimately flows into the Ohio River..

O Evaluation of the groundwater flow.directions at the landfill and of the Letart one-
mile radius C-8 results shows that C-8 impacted groundwater is not mi grating
toward off-site residences.

8 The revised C-8 annual loading estimate from groundwater indicates a very Jow

) C-8 concentration in the Ohio River from the Letart Landfill. This low estimated
. concentration is supported by C-8 concentrations measured in the Ohio River
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(0.128 ug/l) that are well below the C-8 SL and the C-8 ALAC that were
. determined by the CATT (WVDEP, 2002; Menzie-Cura & Associates, 2002).

@ The transport pathway of C-8 at the Letart Landfill is believed to be via water
transport from C-8 containing landfill materials,

O Air emission of C-B as a migration pathway is not possible because there are no -
air emissions at the Letart Landfill. In addition, the Letart Landfill is too far away
from the Washington Works facility to be impacted by C-8 containing air
emissions emanating from the facility.
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6.1

6.2

6.0 DRY RUN LANDFILL

Introduction

The Dry Run Landfill is located west of the town of Lubeck, in Wood County,

West Virginia, about eight miles southwest of the Washington Works facility and the
Local Landfill (see Figure 6.0). The landfill covers approximately 17 acres of a 535-acre
parcel of land owned by DuPont. The landfill was constructed within the drainage basin

_of Dry Run, a tributary of the North Fork of Lee Creek, which is a tributary of the Ohio

River. The landfill began operation in 1986 and the central portion is still active and
operates under WV/NPDES Permit No. WV 007 6244. The upper portion of the landfill
is closed and is covered with a soil and vegetative cover. The lower portion of the

 landfill also is closed and is covered by a engineered landfill cap. Conisent Order

required tasks to be conducted at or immediately adjacent to the Dry Run Landfill
included the following: ’

0 Task A: Groundwater Well and Water-Use Surveying and C-8 Sampling—
conduct a distance-phased groundwater well and water-use survey identifying and
sampling all groundwater wells, springs, and cisterns within a one-mile (and
possibly two- and three- mile) radial distance of the facility and the Dry Run
Landfill.

O Task B: Assessment of Existing Groundwater and Surface Water Monitoring
Data—conduct monthly sampling for C-8 will be performed at Dry Run Landfill
at outfalls identified in WV/NPDES Permit No. WV007 6244 as Outfalls 001,
003, and 004, C-8 samples were to be taken from all the wells at the Dry Run
Landfill monthly for the first four months and quarterly thereafter.

O Tasgk C: Plume Identification/Groundwater Assessmem——detenniné the vertical
and horizontal extent of C-8 impacted groundwaler exceeding 1 ug/! or as directed
by the GIST at Dry Run Landfill.

In Sections 6.2 through 6.4, discussions of the specific activities conducted to meet the
requitements of the Consent Order are discussed along with the new data generated
during these activities. In Section 6.5, the revised site conceptual model that better
represents the current environmental setting (geology, hydrology, hydrogeology,
-groundwater flow, and water quality) and current human health and ecological exposure
pathways for the conditions at and surrounding the Dry Run Landfill is presented.

Task A: Groundwater Well and Water-Use Surveying and C-8
Sampling
The groundwater well and water-use survey and sampling within the one-mile radius of

the Dry Run Landfill were completed on February 28,2002. DuPont submitted the
tesults of the one-mile radius survey 1o the GIST in April, 2002 (DuPont, 2002a).
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Table 6.0 summarizes the off-site surveying and sampling program for the one-mile
radins. A total of 64 homes were surveyed, and 3 total of 53 water sources (wells,
cisterns and springs) were sampled. Thirteen wells, one cistern, and one spring sampled
were used as drinking-water sources. Table 6.1 provides details for each sample

* collected including the C-8 concentration measured (ug/l). Figure 6.1 shows the

locations of all samples collected, regardless of water use. Each colored circle represents
a sampling location, and the color and size of the circle indicate the magnitude of the C-8
concentration measured. Small blue circles represent samples having C-8 concentrations
less than 0.05 ug/l. Small green circles represent samples having C-8 concentrations
ranging from to 0.05 to 1.0 ug/l.

The C-8 concentrations measured in all the Dry Run Landfill one-mile radius samples .
were Jess than 1.0 ug/l. The highest C-8 concentrations measured for unused and non-
drinking-water sources were 0,974 and 0.54 ug/L. Seven of the 15 drinking-water

. samples were ND or NQ, and the range of C-8 concentrations in the other eight drinking

6.3

6.3.1

water samples was between 0,0505 and 0.339 ug/l. Based on the very low C-8 :
concentrations measured when compared to the human health protective screening
criteria for water (C-8 SL) of 150 ug/l, the GIST determined that no further surveying and
sampling was needed. However, the GIST did require resampling of the eight drinking-
water sources with measurable concentrations of C-8. Residents of five of the eight
drinking-water sources declined to have their water sources resampled. Resampling of
the three drinking-water sources was completed in April 2002. C-8 concentrations
ranged from NQ to 0.422 ug/l in these samples (DuPont, 2002h). '

In addition, a surface-water sample was taken from the Lee Creek near the Graham
residence, which is located a few miles west-northwest outside of the Dry Run one-mile
radins. This sample was taken to evaluate C-8 quality in the Lee Creek before it
discharges to the Ohio River. The Dry Run creek, which begins at the toe of the landfill,
discharges surface water to the Lee Creek. The C-8 concentration measured was ’
0.28 ug/l (DuPont, 2002h). At this same residence, a drinking-water well and a spring
used for non-drinking-water purposes also were sampled and analyzed for C-8. The C-8
concentrations measured in these water sources were ND and 0.331 ug/l, respectively,

Task B: Assessment of Existing Groundwater and Surface-water
Monitoring Data |

Monitoring of C-8 in Groundwater and Surface Water at Dry Run Landfill

Groundwater Monitoring :

The Consent Order fequired that all monitoring wells at Dry Run Landfill be sampled for
C-8. Monthly C-8 sampling of groundwater began in December 2001, and quarterly
sampling began in May 2002, Table 6.2 provides a list of the monitoting wells included .

in the groundwater monitoring program for Dry Run Landfill. Well construction data and

groundwater elevation data also are provided in this table. At the time monitoring started, .
eight monitoring wells were instdlled at the Dry Run Landfill. Another seven wells were
installed during 3Q02 as part of the C-8 plume delineation work plan, and these new
wells were included in the monitoring program starting in 4Q02 (DuPont, 2002k).
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Figure 6.2 shows the location of the monitoring wells. Table 6.3 presents the C-8
concentrations measured in these monitoring wells, including C-8 data acquired prior to
the issuing of the Consent Order. The most recent data are listed first for cach well. The
water-bearing units at Dry Run are named from ground surface to depth as the
Overburden, and the A-Zone, the B-Zone, and the C-Zone.

Wells monitoring the overburden include DRMW-6A, DRMW-124A, DRMW-12B,
DRMW-13A, and DRMW-21A. DRMW-13A has shown the highest C-8 concentrations
- in overburden, ranging from 0.07 to 15 ug/l. This well is located at the foe of the landfill.
" DRMW-6A has shown a C-8 concentration range of 0.096 to 1.24 ug/l. DRMW-124,
DRMW-12B, and DRMW-21A have had much lower CB concentrations, ranging from
ND to 5.4 ug/l.

Wells monitoring the A-Zone include DRMW-16B, DRMW-178, DRMW-18B,
DRMW-19B, and DRMW-20B, DRWM-14isa continuous open hole; therefore,
effectively monitors all water-bearing sandstone and siltstone units above the A-Zone a8
well as the A-Zone. All of these wells are new wells, except DRMW~14, and have only
been sampled one time. C-8 concentrations in these new wells has ranged from ND to
0.155 ug/l. C-8 concentration in DRMW -14 has ranged from <0.1 t0 2.5 ug/l.

Wells monitoring the B-Zone include DRMW-12, DRMW-13, and DRMW-15.

DRMW-12 has shown the lowest C-8 concentrations, ranging from <0.1 to 0.16.

DRMW-15 has had higher C-8 concentrations ranging from 0,263 to 5.0 ug/l.

DRMW-13, which is located at thetoe of the landfill, has had the highest concentration
. ' ~ of C-8, ranging from 3.6 to 20,9 ug/l.

Only one well monitors the C-Zone, DRMW-21B. This is a new well that has only been

sampled once, and the C-8 concentration raeasured was NQ. :

_ The next groundwater sampling event for the facility is scheduled for the first quarter
2003. )

Surface-water and Leachate Monitoring ,

The Consent Order identified three outfalls at the Dry Run Landfill (regulated by
WV/NPDES Permit No. WV0076244) where monthly C-8 sampling was to be
performed, Ontfalls 001, 003, and 004. (Outfall 002is 2 required outfall sampling

 Jocation as stated in the WV/NPDES permit, However, it was a temporary relocation of

- Qutfall 001 and no longer exists). Outfall 001 collects stormwater and leachate. Outfalls
003 and 004 collect stormwater only. Monthly sampling of these three outfalls began in
December 2001. In addition, there are five other locations thai are sampled quartetly for

(-8, These include Stream Samples-1 (88-1) and -2 (88-2), Pond Underdrain, Property

. ‘Boundary, and DR Leachate, The locations of the surface-water and leachate sampling
poinits are shown in Figure 6.2. The Property Boundary sample location is located along
the western property boundary where the Dry Run creek crosses over the property
boundary (see Figure 6.0). Table 6.4 provides the C-8 concentrations measured in the
outfalls and leachate, including C-8 data acquired prior to the issuing of the Consent -
Order. The most recent data are listed first for each outfall.
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6.4

6.4.1

Outlet 004 is upgradient and flows into SS-1. 8S-1, Outlet 001, Outlet 003, and Pond
Underdrain flow into 88-2, which flows ultimately into the Property Boundary sampling
point. V

Outlet 004 has had no-flow conditions in 10 of 12 sampling events. In the two events in
which samples could be taken, the C-8 concentrations were 0.7 and 158 ug/l, making it
difficalt fo determine a representative C-8 concentration for this location, SS-1has
shown the lowest C-8 coneentrations, ranging from 0.54 to 1.63 ug/l. The C-8
concentrations in Outlet 003 and Property Boundary have been higher, ranging from 0.88
to 39 ug/l, although, Outlet 003 has had no-flow conditions in nine of the 12 sampling
events. The Outlet 001, 85-2 and Pond Underdrain sampling locations have shown C-8
concentrations ranging from 4.6 10 87 ug/l.

The DR Leachate samﬁling point, from which leachate is sampled, has shown the highest
C-8 concentrations in surface water, ranging from 27.4 to 704 ug/l. The inactive Jower

‘half of the landfill is covered by geotextiles and geomembranes of the leachate collection

system. Leachate at the Dry Run Landfill does not discharge to surface water. Leachate
is captured by the leachate collection system at Dry Run and is transported to the
‘Washington Works facility where it is treated.

Outfall sampling for December 2002 has been completed, and the monitoring report will
be issued to the GIST in February 2003. Outfall sampling for January 2003 has been
completed, but the C-8 results have not yet been validated. The next monthly outfall
sampling event is scheduled for Febriary 2003. :

Task C: Plume ldentiﬁcatioanmund.water Assessment

Based on the data gaps identified in the Compilation of Historical C-8 Data Report
(DuPont, 2002b), the C-8 Plume Identification/Groundwater Assessment Work Plan was
developed and submitted to the GIST (DuPont, 2002¢). Included in this work plan were
specific activities recommended to fill the data gaps. In the following sections, each of
the activities recommended in the C-8 plume delineation work plan is summarized
briefly. Details of the activity status and the data acquired are then presented.

.8 Monitoring in Groundwater and Surface Water at Dry Run Landfill

Continuing to monitor C-8 in groundwater in the overburden and in the undetlying
bedrock aquifer (utilizing the newly installed monitoring wells), and in surface water at
existing locations identified in the Consent Order, was an activity recommended in the
C-8 plume delineation work plan. The results of continued monitoring of groundwater
and surface water are presented in Section 6.3.1. Monitoring of C-8 in groundwater
continues on a quarterly basis, while surface-water monitoring of C-8 is conducted on a
monthly basis. In addition, sampling of Lee Creek, which crosses the site boundary, also
was recommended in the C-8 plume delineation work plan, This sample was
recommended to evaluate C-8 concentrations further downstream from the landfill than
pre-existing surface-water monitoting points. The Dry Run creek begins at the toe of the
landfill and then discharges to Lee Creek, which discharges to the Ohio River. This
sample was collected, and the (-8 results-are presented in Section 6.3.1.
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6.4.2 Suﬁaée—water Field Reconnaissance at the Dry Run Landfill

Conducting field reconnaissance to identify additional surface-water features located at
the Dry Run Landfill and sampling surface water from new locations identified during
this effort was a C-8 plume delineation recommended activity. Field reconnaissance was
performed (during drought conditions) and no new surface-water features were identified
beyond those locations that are currently sampled.

" 643 Installation of New Wells at Dry Run Landfill

Six additional well clusters (overburden and bedrock) were installed as proposed in the
C-8 plume delineation wotk plan to better characterize the bedrock at the Dry Run
Landfill, to further delineate C-8 concentrations in groundwater and to re-evaluate
groundwater flow direction. Duting implementation of field activities, overburden was
minimal or was dry at most locations; therefore, five bedrock wells and one well cluster
were installed. Figure 6.2 shows the locations of all monitoring well at the Dry Run
Landfill including the locations of the newly installed monitoting wells. Well
construction diagrams for the new wells, are provided in Appendix D.

The geological logs for the five bedrock wells and the one well cluster installed in 3Q02
confirm previous interpretations of subsurface conditions at the Dry Run Landfill. Clay,
silty clay, or fill material is underlain by bedrock, consisting of alternating layers of
sandstone and siltstone separated by layers of shale. Further, the new geologic logs also
confirm that the lithologic units are essentially horizontal. New to our geological
interpretation is the identification of three individual water-bearing bedrock zones Jabeled
as A-Zone, B-Zone, and C-Zone. These zones are discussed in detail in Section 6.5.1.

6.4.4 Dry Run Site Conceptual Mode! Refinement

The final recommended activity for the Dry Run Landfill was the integration of all the
new data gathered during completion of Tasks A, B, and C into a revised SCM. This
activity has been completed, and the revised SCM is presented in the following section.

. 6.5 Revised Site Conceptual Model

The revised SCM ideally should accuratsly represent the current environmental setting
(geology, hydrology, hydrogeology, groundwater flow, and water quality) and current
human health and ecological exposure pathways for the conditions at and surrounding the
Dry Run Landfill. The following sections present the revised SCM in detail.

6.5 Current Environmental Setting

Geology ;

The locations of four cross-sections developed for the Dry Run Landfill are shown in
Figure 6.3. Two cross-sections, A-A” and B-B’, were presented in the Compilation of
Historical Data Report (DuPont, 2002b). Cross-section A-A’ was based on minimal data,
This otiginal cross-section has been abandoned, and 2 new cross-section A-A’, which
includes many of the new wells installed in 3Q02, was generated. This new cross-section
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A-A’, which rung northwest to south east along the northeast side of the landfill, is
presented in Figure 6.4, Cross-section B-B’, running north to south across the toe of the
landfill, has been modified slightly but the basic information in the cross-section remain.
The modified cross-section B-B” is presented in Figure 6.5. In addition, cross-sections
A-C’ and D-B’ (see Figures 6.6 and 6,7), which include the new wells, were developed.
Cross-section A-C runs from the northwest to the southeast on the southwest side of the
landfill. Cross-section D-B’ runs across the center of the landfill crossing from the

northeast to the southwest.

The Dry Run Landfill is situated on a heavily dissected plateau consisting of several steep
V-shaped valleys. Residual soil covers most landfill areas. In general, the soil at the site

has been described as residual in nature, consisting primarily of heavy clays derived from
the weathering of shale. '

A geotechnical investigation of the overburden underlying the Dry Run Landfill was
completed by DuPont (1 996). The investigation consisted of advancing soil test borings,
test pits, laboratory testing of soil physical properties, stability analyses, and geltlement
analyses. DuPont (1996) determined that the natural residual soil undetlying the
landfilled materials consisted of stiff to very hard silty clay and clayey silt with
oceasional rock fragments and a trace of sand. The thickness of this natural soil ranged
from 12 fo 28 feet in the test borings within the landfilled area. In 1989, a monitoring

* well installation program, performed by Tetra Tech Richardson Inc., indicated similar

silty clay and weathered shale overburden. Currently, there are five monitoring wells that
monitor the water-bearing overburden (DRMW-64, DRMW-12A, DRMW-12B,
DRMW-13A, and DRMW-21A) at the Dry Run Landfill (see Figures 6.4 through 6.6).
Completion depths for these wells range from approximately 12 to 20 feet bgs.

The underlying bedrock at the Dry Run Landfill consists of inter-bedded red and
varicolored sandy of calcarcous shales, and gray, green, and brown sandstones and/or
siltstones of the Permian age Dunkard Group. Based on the new geological data, three
separate water-bearing siltstonies and/or sanidstone units have been identified within the
bedrock at Dry Run. These zones are shown on the cross-sections when possible. These
are labeled the A-Zone, the B-Zone, and the C-Zone, with the A-Zone being the
uppermost unit and the C-Zone being the lowest unit bgs. The A-Zone is laterally

" continuous under most of the landfill area, while the B-Zone is known to be laterally

continuous under the toe of the landfill in the northwest., None of the new wells were
drilled deep enough to encounter the C-Zone. The B-Zone was not observed in
DRMW-14, the well located furthest to the southeast. However, no additional sandstone
ot siltstone units were encountered under the A-Zone at the projected elevation of the
B-Zone. The C-Zone was only encountered at the furthest northwest location,

" DRMW-21B.

Hydrology, Hydrogeology and Groundwater Flow

Hydrology

The Dry Run Landfill is situated on a heavily dissected plaieau consisting of several steep
V.shaped valleys. The Dry Run creek drains the valley in which the landfill is located,
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Many small tributaries discharge from the nearby valleys into the Dry Run creek before it
joins up with the North Fork of Lee Creek.

The installation of landfill cap and a leachate collection system at the Dry Run Landfill
encompassing the inactive lower half of the landfill was completed by Potesta &
Associates, Inc, in 1999. Leachate from the landfill discharges into a leachate collection
sump located northwest of the landfill (see Figure 6.2) through perforated pipes buried at
, ~ the low edge of the fill area. The leachate is pumped from the collection sump o a

T 50,000-gallon collection tank located at the top of the hill. Leachate is pumped from the
collection tank to a tanker truck, which is then hauled to the facility for treatment in the
wastewater treatment plant.

Qix surface-water sampling points are located near the toe of the landfill (see Figure 6.2).

* Four of these six points are man-made monitoring points associated with the leachate
collection system and the lower landfill cap. Two points, $8-1 and §5-2, monitor surface
water in streams located near the toe of the landfill Ultimately, all of these surface-water
monitoting points discharge into Dry Run creek. Dry Run creek ultimately discharges
into Lee Creek, Lee Creek discharges into the Ohio River.

Hydmgeology

Groundwater occurs in the overburden and the underlying bedrock aquifers. A total of 22
monitoring wells wete installed at the Dry Run Landfill to monitor the overburden and
. bedrock aquifers. Currently, five overburden wells and 10 bedrock wells still exist. The
. . other seven wells were abandoned in 1999 by Potesta & Associates, Inc. as required by
' the permit because these wells were not being utilized for quarterly monitoring (Potesta
& Associstes, 1999).

Groundwater Flow

In the 4Q02 Surface Water and Groundwater report (DuPont, 2002k), revised
groundwater elevation maps for 2002, 3Q02 and 4Q02 were generated. These maps did
rot include data from the new wells because the site conceptual model had not yet been
revised. Using the new geological interpretation of three distinct water-bearing zones
and nsing groundwater elevation data from the new wells, new groundwater elevation
contour maps were constructed for the A-Zone and the B-Zong using 4Q02 data. These
maps are presented in Figures 6.8 and 6.9. The groundwater elevation map for the
A-Zone (see Figure 6.8) shows that overall the direction of groundwater flow is toward
the west. DRMW-14 was not used in the construction of this map because it is an open
hole well and water levels measured in this well may be influenced by shatlow water
bearing zones that are higher in elevation than the A-Zone. Figure 6.9 shows the
direction of groundwater flow in the B-Zone. The groundwater contour lines on this map
are dashed because there are very limited data for the zone. However, groundwater flow
direction n this zone also is generally toward the west. Groundwater flow directions in
the underlying the C-Zone cannot be determined because there is only one well in the
sone. However, a downward vertical gradient is indicated from the A-Zone 1o the

. B-Zone and to the C-Zone based on groundwater elevations observed in the three zones.
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6.5.2

Water Quality

Groundwater Quality

Groundwater quality data for the Dry Run Landfill were presented in detail in Section
6.3.1. Fifteen wells monitor the overburden and the three underlying water-beating zones
(A-Zone, B-Zone, and C-Zone) at the Dry Run Landfill. The highest concentrations of
C-8 measured in the overburden and underlying zones are found in the wells that are the
closest to the toe of the landfill. The highest C-8 concentration measured in groundwater
at the Dry Run Landfill is 20.9 ug/l, significanily lower that the CATT-established C-8
SL of 150 ug/l, The highest concentration of C-8in groundwater nsed as drinking-water
source by residences located within a one-mile radius of the landfill was 0.422 ug/l. The
highest concentrations of C-8 in groundwater used as non-drinking-water and unused
sources by residences located within a one-mile radius of the landfill was 0.54 and

0974 ug/l, respectively. These values are also significantly lower that the C-8 SL of

150 ug/l.

Surface-water and Leachate Quality

Surface-water and leachate quality was discussed in detail in Section 6,3.1. Surface
water and leachate sampling points have been monitored at the Dry Run Landfill. The
leachate samples have shown the highest C-8 concentrations with a maximum
concentration of 704 ug/l. It is expected that leachate from the Iandfill would have the
highest concentration of C-8 because the source for the C-8 is likely the landfilled
materials. Leachate at the Dry Run Landfill does not discharge to surface water. 1tis
collected at the landfill and is treated at the facility. Six of the surface-water sampling
points are located in the vicinity of the toe of the landfill, and four of these are associated
with the landfill cap. The four sampling points associated with the Jandfill cap flow into
the other tWo sampling points Jocated on streams that discharge stormwater from the area.
The maximum concentration measured for these six sampling points has been 87 ug/l.
The other sampling point is located at the western property boundary. - The highest
concentration of C-8 observed at this location has been 39 ug/l, although, seven of the 11
samples collected from this point have had C-8 concentration less than 10 ug/l. With the
exception of the leachate samples, the C-8 concentration of all surface-water samples
have been less than the CATT-established C-8 SL of 150 ug/l. Further, these
concentrations are significantly less than the Aquatic Life Advisory Concentration for
C-8 (C-8 ALAC) 0 1,360 ug/l.

Current Human Health and Ecological Exposure Pathways

The main objective of the Consent Order was to determine whether there has been an
impact on human health and the environment as a result of releases of C-8 to the
environment from DuPont operations at the Washington Works facility and the
associated landfills (Local, Letart, and Dxy Run). To meet this objective, human health
and ecological exposure pathways both on-site (at the Dry Run Landfill) and off-site
(adjacent to the Dry Run Landfill property) must be evaluated. The buman health and
ecological exposure pathway sections below describe the poteritial exposure routes for
human and ecological receptors on- and off-site. Potential exposure routes were
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evaluated and classified as complete or incomplete. Table 6.5 summarizes the human
health and ecological exposure pathway evaluation for the Dry Run Landfill. To be
conservative, for cach complete exposure pathway, the maximum C-8 concentration
measured in the C-8 impacted media is compared to the C-8 SL, regardless of media

type.

On-Site Human Health and Ecological Exposure Pathways Current
Environmental Setting ‘

The on-site current human health and ecological exposure pathways section describes the
potential exposure routes for human and ecological receptors that are found at the Dry
Run Landfill; On-site human receptors include authorized facility workers and facility
visitors. Ecological receptors include animals living within the landfill boundaries.
Potential exposure routes were evaluated and classified as complete or incomplete.

Access to the Dry Run Landfill by is controlled by electronic gales on the major roads
and locked gates on smaller roads. In addition, because the landfill is active, there is 2
crew of workess in the central portion of the landfill arca during normal working hours.
The institutional controls and the daily activity discourages frespassers on the site. Direct
contact with Jandfill materials or soils impacted by the materials in the inactive, lower
half of the landfill is incomplete due to the leachate collection system’s geotextile and
geomembrane cover. However, direct contact with landfilled materials or soils impacted
by the materials at the active, upper half of the laidfill is a complete pathway and is
limited 1o the workers in active portions of the landfill.

. . ‘Precipitation falling in the upper half of the landfill may infiltrate the soil and vegetative
cover and contact the landfilled materials as it migrates downward., However, this
impacted surface water flowing within the 1andfill will be collected by the leachate

collection system, Contact with leachate captured at the landfill is an incomplete
pathway. .

If this impacted surface water migrates downward through the landfilled materials, it may
eventually contact the underlying shales and sandstone of the bedrock and migrate
downward as groundwater into the bedrock aquifer. Contact with groundwater is
considered to be an incomplete exposure route. The water-bearing zones that are
monitored at the landfill are located at several hundreds of feet bgs at the upper end of the
landfill. In the lower end of the landfil}, the A-Zone is exposed at the surface. However,
no seeps were observed in the areas where this zone is exposed. In addition, in the lower
‘end of the landfill, the depth to groumdwater in the overburden is 5 to 8 feet bgs;
therefore, contact with this groundwater as an exposure pathway is also incomplete.

Contact with C-8 impacted surface water near the toe of the landfill is considered a
complete exposure pathway. However, this exposure pathway is limited because site
workers follow health and safety procedures (i.., personal protective equipment) when
managing surface water at the site. The C-8 concentration measured in surface water in
this area has ranged from 0.54 to 87 ug/l, less than the C-8 SL established by the CATT
and significantly less that the C-8 ALAC of 1,360 ug/l. Contact with C-8 impacted
surface water at the property boundary is also a complete exposure-pathway for human
‘ and ecological receptors. C-8 concentrations at this location have ranged from 0.8 to
39 ug/l, which are below the C-8 SL and are bignificantly lower than the C-8 ALAC. In
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addition, C-8 concentrations measured in the seven of the 11 samples from this l_otfation
were less than 10 ug/l. Therefore, although this exposure pathway is complete, it is
limited due to the low C-8 concentrations measured.

Off-site Human Health and Ecological Exposure Pathways

Off-site human receptors include residents using the water sources sampled during the
. groundwater well and water-use survey. Ecological receptors include livestock using the
water sources sampled during the groundwater well and water-use survey.

West Virginia One-Mile Radius Groundwater and Surface Water

Direct exposure to C-8 impacted surface water and groundwater is considered to be an
incomplete pathway in situations where the water source isnot used, The pathway is
considered-tobea complete pathway wherrthe water source is used but not for drinking-
water purposes although the exposure is considered to be minimal because the water is
not ingested. The highest C-8 concentration in a non-drinking-water sample was

0.54 ug/l, well below the C-8 SL of 150 ug/l (WVDEP, 2002). The pathway is
considered to be complete if the well is used for drinking water. The highest C-8
concentration measured in drinking water was 0.422 ug/l, significantly lower than the
CATT-established C-8 SL of 150 ug/l. Therefore, the pathway is complete, and exposure
is considered to be limited due to the low C-8 concentrations measured.

Outside of the one-mile radius, a surface-water sample was taken from the Lee Creek
near a private residence. The C-8 concentration measured in the Lee Creek was 0.28 ug/l
(DuPont, 2002g). At this same residence, a drinking-water well and a spring used for
non-drinking-water purposes also were sampled and analyzed for C-8. The C-8

‘ concentrations measured in these water sources were ND and 0.331 ug/l, respectively.
The exposure pathways for these water sources are complete. However, all three of these
concentrations measured are significantly lower than the C-8 SL.

6.6 Dry Run Landfill Summary

Many different activities have been conducted at and around the Dry Run Landfill in
order to determine whether there has been an impact on human health and the :
envifonment as a result of releases of C-8 to the environment from the landfill. The C-8
concentration in groundwater and surface water from many sources (on-site, off-site,
monitoring wells, production wells, private wells, springs, and cisterns) was measured.
Based on all of the data evaluated for the Dry Run Landfill, the following observation
were made: '

‘D" The cuirent exposure pathways are incomplete for human and ecological
receptors contact with on-site leachate and groundwater.

O Human and ecological receptor contact with C-8 impacted landfill materials, soils,
and surface water are currently complete exposure pathways. However, these
pathways are considered to be minimal becanse of institutional controls on the
property, personal protective equipment worn, and health and safety procedures
that are in place and followed when working with or around the active landfill and
when managing the leachate collected at the Dry Run Landfill and surface water.

WWK-C-3 Data Summary - text final Feb. 5, 03 ‘ 59
Wiimingtor, DE

ASH021691

BEID639923



-8 Data Summary Report . Dry Run Landfill

0 Contact with surface water exiting the site that has been impacted by C-8 is also
currently a complete exposure pathway for human and ecological receptors. The
highest C-8 concentration measured in surface water exiting the site was 39 ug/l, |
which is lower than the CATT-established C-8 SL of 150 ug/l and Jower than the
C-8 ALAC of 1,360 ug/l (Menzie-Cura & Associates, 2002). C-8 concentrations
measured in seven of the samples taken at the property boundary were Jess than
10 ug/, indicating that while this exposure pathway is complete, exposure is
Iimited because of the low concentrations of C-8 detected.

o Current off-site exposure pathways for hurman and ecological receptors that are ’
complete but limited, due to the very low C-8 concentration measured, include
- residential drinking and non-drinking-water sources. For the drinking and non-
drinking-water sonrces, the highest C-8 concentration measured were 0,422 and
0.54 ug/l respectively, which are well below the C-8 SL of 150 ug/l and the C-8
ALAC of 1,360 ug/l (WV DEP, 2002; Menzie-Cura & Associates, 2002),

© REvaluation of the C-8 results measured at the Dry Run Landfill, of the
groundwater flow direction at the landfill, and of the one-mile radius C-8 results
shows that C-8 impacted groundwater is not migrating off-site.

0 The on-site C-8 results for groundwater and surface-water support water transport
as the migration pathway for C-8 from C-8 containing landfilled materials to
surface water and groundwater. However, the Dry Run Landfill is located within
eight miles southwest of the facility. Therefore, air transport of C-8 by air

) emissions from the facility cannot completely be ruled ont, and may be the source
. of C-8 for the very low concentrations meagured within the Dry Run one-mile
sampling area.
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, Table 3.0
Summary of Off-site Sampling Program (C-8 Sampling)
DuPont Washington Works Facility and Local Landfill

Washington, WV
.‘ " RESIDENTIAL SAMPLING FOR 1-MILE RADIUS "~
= _
g Number of homes contacted | 311
2 Number of homes surveyed | 269
Number of wells identified ®| ___51
2 Number of wells sampled @] 34
g .
Number of wells sampled that are used for drinking water 6
) IE— Number of clsterns identified * 17
8 Number of cisterns sampled @ 6
: Number of cisterns sampled that are used for drinking water 0
m Number of springs identified @ 8
)
§_ Nurmber of springs sampled @ 4
wn .
‘ Number of springs sampled that are used for drinking water| 0
- :
21 Total number of samples| - 44
E
[ .
h Total number of collected samples used for drinking water 6

Note: Fleld duplicates not considered in sample count.

Y Byring this investigation, homeowners/residents identified within the sampling radius were
contacted to determine residential water usage. Up to two contacts were atternpted at
each residence, After the second conlact altempt, a voluntary survey was left at the
residence, Because not all homeownersiresidences responded lo the survey, the number
of residences surveyed is less than the number of homes conlacted.

P gome water sources (e.g. wells, cisterns, springs) identified during the survey were not
sampled. In many cases, sampling of these water sources was refused by the
homeowners/residents. In other cases, the waler sources were either not accessible or
damaged. As a consequence, the number of water sourges sampled was less than the

. number of water sources identified.
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Table 3.1 ,
Summary of C-8 Analytical Results In Groundwater and Surface Water (ug/l)
Washington Works Facllity and Local Landfill
(Oftf-site Wells, Springs, and Cisterns - One Mile Radlus)

Washmgton, wy
Water Use * Sample T

rinking Water . We
rinking Water . Well
_ 2 rinking Water ' Well
OS-CHRISTMANS| _12/21/2001 0,328 Drinking Water | el
0S-CHRISTMANS FT2002 0526]  Drinking Water Weli
BMI [ /2002 - 1.93] Drinking Water Well
] OS-VINCENTS 12/17/2001] ] | DfinkmgWaxer Well
OB-VINCENT®].___ 4/11/2002) 1.36] rinking Water ~ Well
[ OSWILCOXA[™ ™ "1726/2002] 1.72| __ Drinking Water Well
OS-WILGOXA AN 422002 1.74] Drinking Water We
T OS-AINSLEYB]  1/26/2002 1.89) Onusen Well

— OS-BEEBEED 1/15/2002 331  Unuset Welll -
0% BLANKENSHIPR 2/21/2002] 0.718 Unused Well
™ OS-BUACHARDA[ ___ 17972002 0.416 Unused | Well
OS-BURDETIEP| 171072002 1.7 Unused T Well
0O8-CAINMI 11272002 2931  Unused ‘Well
OS-CAYTONW 1/2572002] 5,68 Unused Well
T 08-COCHHANG /252002 3.3] Unused T We
T OS-CORBITG)  1/2312 0.045 Unused Well
T OS-COWANJW| 3/27/2002 14.3 Upused Well
0S-CREELK) 2TR00R] 2.7 Unused Well
—OS-CREELKZ YI27/2002 7.47 Unused Well
OS-DAVISI ™ 1/9/2002 3.26 Unused -~ Well
OS-EAKINE| 17972002 0.560] Mise. Well
OS-FIKER| __1/23/2002 032 Unused Well
OS-FURBEEC] 1/23/2002] 5.07) _ Water Cattle Well
OB-HENDRICKSR] __ 1/25/2002 1.72 Unused Well
- OS-LAKEWASHC1 1114/2002 0.347 Unused Well
OB LAKEWAGBHGCS, TAB/2002 0.867 "‘Mige, Well
OSLAWSONDH] ——_1/B/200z) 9.56 Unused Well
OS-MILLERJ| /142002 3.94 Unused Well
OS-MILLES| 12/17/2001 0.932 Mise, "Wel
‘ OS-NEWHOUSES| 172/} 0.304 Unused Wel
OS-PARSONS DI 2002 3.44 Unused -Well
-RICHARDSVY| __12/17/2001 2.37 Mise, Well
|~ OSRIDDLED1 21272002 3.4 Unuse - Well
OS-WAYBRIGHTO 162002 0.252) Unu , Well
OSWHITAKERK 02002 2.3 Unused Well
OS-LAWSONDHZ| i/ogﬁﬁl ” 0.9 Unused - prin
™~ OS-RIDDLEDZ| _ 2/12/2002 2.8 Unuget Bprn
" OB-SHOCKEYG|  1/37/2008 1.33 ~Unuged Spring
OS-TALLI WV'EHI -~ 17282002] 153 Water Caillo Spih

Tab 3.1 Consent Order T&F.xs
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Table 3.1
Sumrnary of C-8 Analytical Results In Groundwater and Surface Water (ug/l)
Washington Works Facility and Local Landfill
(Off-site Wells, Springs, and Cisterns - One Miie Radius)

Washington, WV

Sample ID Sample Date| _ C-8 uglt Water Use * Sample T
OS-ALKIBEE] 12712008 ~B.45| ____ Unused Cflstem“
OS-COLLINSC| __12/18/2001 1566] Mise. __Clsterni
OS-PORTEREL|  12/19/2001 0.561] ~_Mise. Cisterg“
O8-SMI 12/17/2001 - Misc. Cistern|
os:mompsons 12H7/2001 ’ Weter Callle Cistemn
— 121772001] - g, slorn

* Drinking Water (highlighted In bokd biue) Inticates human consumption. Nm—drlnking Wa!er uses include Bvestock
watering, gardering and any other non-human consuimption waler uses. .
Mise, = Misoellaneous water use Ia not used for drinking.

Data highiighted in yellow are resulta for water sources located within the ene-mile radius that were tesampled

durfing the wo-mile ratfius sampling event.
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. o Table 3.2 ,
Summary of Off-site Sampling Program (C-8 Sampling)
Washington Works Facility and Local Landfill Two-mile Radius

DuPont Washington Works
) === R T = :
g _RESIDENTIAL SAMPLING FOR THE 2-MILE: RADIUS
0 . ] :
% Number of homes contacted ¥} 667
T Number of homes surveyed | 109
Number of wells identified ®] 98
= Number of wells in sampled ®| 52
3 - _
Number of wells sampled that are used for drinking water 17 -
2 Number of cisterns identified ® 17 .
3 Number of cisterns sampled * 8
Number of cistems sampled that are used for drinking water 0-
» Number of springs Identified ) 7
m N
'g Number of springs sampled 2 5
0 .
" Number of springs sampled that are used for drinking water 1
m .
-g_ Total number of samples| 65
E .
» Total number of collected samples used for drinking water 18

Note: Field duplicates not eonsidered In sample count,

 During this investigation, homeowners/residents identified within the sampling radius
were contacled lo determine residential water usage. Up to two contacts werg
attempted at each residence.  After the second contact attempt, a voluntary survey
was left at the rasidence. Because not all homeowners/residences to the survay,
the number of residences surveyed is less than the number of homes contacted.

W some water sources {e.g. wells, cisterns, springs) identified during the survey were
not sampled. In many cases, sampling of these weter sources was refused by the
- homeowners/residents. In other cases, the water sources were elther not
. accessible or damaged. As a consequence, the number of water sources sampled
was less than the number of water sources identified.
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Table 3.3

Summary of C-8 Analytical Results In Groundwater and Surface Water

(Off-site Wells, Springs, and Cisterns)

Washington Works Facility and Local Landfill Two-mile Radius

Washington, WV
2—M|Ie=§ag=la D Date c8u __Water Use® Sample Type H
-HAMILTONF| __ 3/14/2002 0.737] Drinking Water Welll
] OS-UNQ_EEI_AC1 9A472002]  ND (<0.010) Drinking Water Well
OS-STEPHENSDS|  3/14/2002 0,625 ~ Drinking Water ~ Well
—OS-STEPHENSEE|  5/14/2002 0229 _ Drinking Water| Well
OS-MCMAHANGE| _ 3/15/2008] _ND (<0.010) Drinking Water ‘
OS-BAKERER| _ 8/18/2002| _ NO (<0.050) Drinking Water
OS-JAMESONRD| _ ¥/18/2002] __ ND (<0.010 Drinkin%Water
O5-COLVINRL| _ 3/19/2002 0242 Drinking Water
~_OSFOUTTBL]  5/10/2602 0.809] Drinking Water
__ OS-NAYJL] = 3/19/2002 0465 Drinking Water
OS-BOSOEC| _ a/28/2002 NG (<0,050 " Drinking Water
__OS-HESSOK| ~3/26/2002] — NQ {<0.050 Drinking Water
OS-NEWBERRYPG| _ 4/5/2002 0,386 _Drinking Water
T OS-MILLSLE| _ 4/18/2002] _ ND (<0010 Drinking Water
OB-SMITHPL| _ /2472002 ND (<0.010) Drinking Waler
OS-PHILIPSAE| _4/25/2002 0.73} Drinking Water
OG-COLEMANCI| —__ 6/4l2002] __ ND (<0.010)] - Drinking Wafer
OS.JOHNSONLI| _ 3/14/2002] __ ND (<0.010)] Non-drinking Water
OS-WEATHERHOLILJ] __3/20/2002 o078 Non-drinking Waler
OS-GARNESAL| _ 4/3/2002 1.3 Non-drinking Water
__OS-RHOADESRW| _4/20/2002 1,56 Non-drinking Water
OS-WIGALJ|  5/8/2002] 0.625 Non-drinking Water
v OS-YOSTJ| __5n4/2008| 0.081 Non-drinking Water
__OS-GOLDSMITHML| __5/20/2002] - 0.874 Non-drinking Water
OS-SAMSCW - wOr 002 12] Non-drinking Water|
B/A31/2002]  ND (<0.010)] ___ Non-trinking Water
3/14/2002 1.08 Unugadq[
3142002 1.86] Unuged
Q8- ARNOLDWC | 4/8/2002 2 Unused
OS-BARKEWC| __ 4/8/2002 0.705‘ Unused
OS-WOLFEDJ| __4/8/2002 0.17 _Unused
OS-WYATTVE| _ 4/12/2002 119 Unused
OSDOTSONH|__ 6/8/2002 0.184 Unused|
OS-EATONJ 5/8/2002 ND (=0,010) Unused
'OS-HAMMONDE| ™ 5/10/2602 0.074 Unused
OB-CAMPBELLG|  6/13/2002 0.091 Unused|
OS-BARTORL| _ 5/a/2002 0.927 Unused]
OE-GLASSC| 571472002 0.425) Unused
— OS-MATHEWSJR| _ 5/14/2002) 0.781 Unused
OS-REEDERHJ|  5/14/2002 1.17 Unused|
. OS—MILLSSI _5/21/2002 1.57 Unused|
OS-TUCKERCM| _ 5/21/2002 0,095 Unused
OS-TALLMANE! 52272002 0.325| Unused
____ OS-LIFEM| 5/23/2002 0257 __Unused
OS-MOREHEADV|  5/29/2002 1.19 . Unused
OS-NDRMANE| _5729/2002 0.502] Unused
1/30/2003 1of2 Tab 3.3 Congent Order T&F.xIs
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Table 3.3 ‘
Summary of C-8 Analytical Results in Groundwater and Surface Water
(Ofi-site Wells, Springs, and Cisterns)
Washington Works Facility and Local Landfill Two-mile Radius

Washington, WV
e I - = = : e -
—2-Mile Sample 1D Daie _CBu Water Use® Sample Typé .
- OS-BIRAMB| ___5/29/2002 0.268 Unused| __Well
OS-VAUGHNDE| __5/30/2002]  ND (<0.010) Unused| ._Well S
OEMITCHELLL| _ 5/30/2002 ~1.28 Unused] __ Well
QS-SMITHLK] __ 5/31/2002) 0.092 ~ Unused| Well . -
QS-WRIGHTW 6/3/2002 107 " Unused| Welll
OS-RICHARDSC| _6/3/2002 1,62 —__Unused|
OS-STUTTLERLR] _ 3/27/2002 _ 1.8] Drinking Water
OS-BLOOMERGG| _3/21/2002] 0.857 Non-drinking Water
T OS-BURTONDE] __4/16/2002 0.823 Non-drinking Waler|
~OS-RITTENHOUSE! __ 4/16/2002 0.898 on-drinking Water
OS-ARTHURRS| _ 3/20/2002 2.32) Unused
" BS-WALIERSMM| __a/20/2002 1.39 Non-drinking Waterl
T OBWILLISIL|  4/24/2002 0.772 on-drinking Water|
DSHERIZIL| _ 4/25/2002] 1.67 Non-drinkingWater|
OS-BLUERE| __ 4/18/2002] 0.447 Unused o)
“OS-EDDYMMI1|  4/24/2002 227 " Unused| . Cistern]l -
— " OS.EDDYMM2| _4/24/2002] 184 ~ Unused Cisterni|
OS-PUGHJAi 5M14/2002]  NQ (<0.050) Unused Clsterni|
OSNUTIERK|  5/22/2002) 074 Unused] _ Cisternj|

* Drinking Water {highlighted in bold blue) Indicates human congumption. Non-thinking
Water uses include livestock watering, gardening and any other non-human
consumption water uses. )
ND = Not Detected at or above the limit of detection (LOD). The listed LoD

s approximate and varies by instrument and over time.
NQ = Not Quaniifiable. Detected at a concentration above the LOD and below the
Himit of quantification (LOQ), »
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Table3.4
summary of Off-site Sampling Program (C-8 Sampling)
Ohio One-mile Radius Residential Sampling
’ DuPont Washington Works

- - .RESIDENTIAL SAMPLING FOR OHIO 1-MILE RADIUS.
th
]
E Number of homes contacted ¥} 361
I Number of homes surveyed | - 150
Number of wells identified | 78
m .
= | Number of wells sampled | 47
2 T |
Number of wells sampled that are used for drinking water 17 .
y Number of cistemns identified ®| 16
2 | _Number of cisterns sampled that are used for drinking water @ 5
o .
Number of cisterns sampled that are used for drinking water 0
o Number of springs identified ®| 15
£
, '§_ ‘ ] _Number of springs sampled @ 15
| Number of springs sampled that are used for drinking water 1
g.;,. T N
S Pool 1
.y : -
2 __Total number of samples 68
&
n Total number of collected samples used for drinking water 18
)  Note: Fleld duplicates not considered i sample count. -
- ) During this investigation, homeowners/rasidents identified within ihe sarmpling radius
were contacted to determine residential water usage. Up lo two contacts were
attempted at each residence. After the second contact attempt, a voluntary survey
was left at the residence. Because not all homeownessiresidences to the survey.
the number of residences surveyed is less than the number of homes contacted,
. @ 5pme water sources (e.g. wells, cistemns, springs) ld,entiﬁed during the survey were
not sampled. In many cases, sampling of these water sources was refused by the
homeownersfresidents. In other cases, the waler sources were either not
accessible or damaged. As a consequence, the number of water sources sample¢
was less than the number of walter sources identified.
y U003 - e e BORL Tab 3.4 Consent Order T&F.xls
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Table 3.5
Summary of C-8 Analytical Resulls in Groundwater and Surface Water
Ohio One-mile Radius Residential Sampling

== T

" 1-Mile Sample ID] __ Sample Date Csugl ______ WaterUse’ Sample Type
" D5-MARCUMLL 3/20/2002 ND (<0.010) Drinking Water] Well
N OSKANITZKP] ____ 9/21/2002 _0.303 Drinking Water Well
“OS-KANITZKP (dup)l __8/21/200 0.286 _ Drinking Water| Well
OS-BUMERJH] 3/21/2002 3.91 Drinking Water 7 Well
T OB-RYANSP 3721/2002 0.0962 Drinking Water _ Wel
T OS-SWAINPH "BI21/2002] 0.203 Drinking Water Wel
T G5-WILCOXENWT “B121/2002 NG [<0.050) Drinking Water Well
OS-COLLINSRL] aP22002] 0,224 "Drinking Walet | Well
OS.FARLEYFL 3205002 0.239 Drinking Water| _ "~ Well
&-PRICEFL. 3/22/2002 T 0.802 Drinking Water Well
" OB-HORNBECKLK| ____ 4/1/2002 0.237 Drinking Water Well
A OS-LEGLEITNERJK __AN/200 ND {<0.010) Drinking Waler Well
" OS-MATHENYBL 41172002 " 0,0805 Drinking Water - Well
T OSMATHENYILL _4/1/2002 0.195 Brinking Waler Well
' 0S-EDDYEE 4/3/2002 ' 64 “Drinking Water Well
"O5-PARSONSCF 4/8/2002 .59 Drinking Water| Well
OS-GERBERDA| _ 41772002 ~0.102 Drinking Water] Well
— " O&.GIVENSDL| 5222002 —p.4l8 Drinking Water] -
T OSGMITHPWI| __8/20/2002 1,35. _ Non-drinking Water
OS-WICKHAMYD ~B/20/2002] 0.0842___ Non-drinking Water}
OS-RYANSP1A 3/21/2002 0.278  Non-drinking Water}
OS-ARMORBS 222002 675 Non-drinking Water]
03-BAILESMD 4715/2002 124 Non-drinking Water]
, —_ OS-PIERCELR ‘4/15/2002 38  Non-thinking Water}
[ BS-SHEPPARDRO 4717/2002] WD (<0.010) | WEkTL"”nwater -
' OS-FUCHSSL 5/22/2002 0.955 __ Non-drinking Water
T OG-SICKLESTS| _ 4/9/2002 124 Unused
~ = O8.LEFEBVHESA ANA2002 129 Unused]
— OB-RIPPETOK 4A6/2002 449 Unused]
OS-WATSON MP1“ T TANBR002 472  Unused|
"05-PARSONSDOH| 2/23/2002 2.09 |Jnused_* _
' ~O5.COLLINSHL2] _____b/iooal —— 0104 nused|
“DS-DAUGHERTYD| ___ 51/2002 16. Unused
) ,Q&MCGE!‘:TI _5/1/2002 0.0761 Unused
~O8-MAYLEVM : 002 1.1 " Unused|
" OS-WINDLANDB{ 5212002 11.5 ~ Unused]
 DS-HUMEJD] 5/3/2002 2.35 Unused
0OS-SHEJLERF 5/3/2002 Unused]
0OS-CURREYLM] _ 5/6/2002 " Unused]|

FRANSICOM - 5/6/2002] v
OS-WILLIAMSG 5/6/2002 _ Unused)|
OS-5TAHLPRY 5/16/2002 ~ 635 - Unused| _
T OS.STAHLPAA2 £/15/2002 6.30 Unused|
- OS8-8TAHLPR3 5/15/2002 11.1 Unused}
ATHENYB| ___5/15/2000| 0562 Unused|
1/30/2003 i 10of2 Tab 3.5 Consent Order T&F.xls
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Table 3.5
Summary of C-8 Analytical Results in Groundwater and Surface Water
Ohio One-mile Radius Residential Sampling

1-Mile Sample ID] __Sample Date] C8ugl. : Samp
08-THOMPSONAM 5/16/2002 4.22 Unused] Well
OS-ARBAUGHJ|  bleg/poo?| 102 Unused Well
: OB-YATESL B/24/2002 .. 328 Unused Well
: , _OS-SPICERRF 4/15/2002} 129 - Drinking Water __Spring
- O5.STAH L_EEZ 4/8/2002, 5.72 Norrdiinking Water Spil
0S-STEPHANML2 4/9/20021 8.88  Non-drinking Water Sprin
OS-RAUCH SPGY 41112002 “"358___ Non-drinking Waler Sprin
- — RAUCHGPG2 /1172002 467 ___Non-drinking Water| “Spring
__OS-RAUCH SPG3 411/2002 44 Non-trinking Water Sprin
05-RAUCH 8PG4 411112002 4,97 Non-drinking Water . Sprin
08-BAUCH SPG5 411112002 5.76 Non-drinking Water ~_Sprin
OSWATSONMP2] - 4/18/2002] 18.1 Non-drinking Water Spri
OS-WATSON MP3| _ 4/18/2002 238 Nondrinking Water]
' OS-SWEARINGENW| _ 4/22/2002 8.55 Non-drinking Water
OS-STAHLPR1 __A/Bj2002! - — 397 Non-drinking Water] _ Sprin
0O8-CASTOB1 . 6/772002 . an Non-drinking Water Sprin
OS-CASTOB1-2 6/7/2002 4.3 Non-drinking Water] - _ Sprin
_OS-CASTOB2 (dup) 6/7/2002} 2.98 Non-drinking Water Sprin
___OS-CASTOB3 6/7/2002 5.83 Non-drinking Water] Sprin
OB-STEPHANML —_4/9/2002 541 Non-drinking Walter Clstern
“OS-FARLEYED|  4/15/2002 128 Non-drinking Water
DS WATSON MP4] _ 4/18/2002 7.33 ___ Nondrinking Water
N O8-BEECHJB 5/25/2002 285 Unused
OB-BARICKMANCH 6/4/2002)| 0.748___ NondinkingWater)
~ 0S-STEPHANML3| 479/2002] 252 Non-drinking Water

* Drinking Water (highlighted in bold blue) indicates human consumption. Non-drinking
Water uses include livestook waleting, gardening and any other non-human
consumption water uses.

ND = Not Detected at or above the Jimit of detection (LOD). The listed LOD

is approximate and varies by insirument and over time.

NQ = Not Quantifiable. Detected at a concentration above the LOD and below the
limit of quantification {(LOQ).
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. Table 3.6

Summary of Off-site Sempling Program (C-8 Sampling)
Ohio Two-mile Radius Residential Sampling -
DuPont Washington Works

T RESIDENTIAL SAMPLING FOR OHIO 2MILERADIUS . R
o] v
g Number of homes contacted i DO X _
T Number of homes surveyed )| 733
Number of wells identified @ 123 - ‘
/2]
= Nurmber of wells in survey sampled ® 58 -
=
Number of wells sampled that are used for drinking water 49
o Number of cisterns identified ®. 7
2 Number of cisters sampled @ 3
L) : )
v Number of cisterns sampled that are usgd for drinking water 0 .
» Number of springs identified ©! 3
@ _
£ Number of springs sampled ® 1
% -
Number of springs sampled that are usedr for dﬁnklgg__@_t_water 7 0 -
vm .
< Total number of samples| 62
E .
» Total number of collected samples used for drinking_v!gter 49

Note: Field duplicates not considered in sample count.

) puring this investigation, homeownarsiresidents identified within the sampling radius
wers conldcted to determine residential water usage. Up totwo pontacts were
attempted al each residence. After the second contact attempt, & voluntary survey
was left at the residence. . Because not all homeowners/residences to the survey,
the number of residences surveyed Is tess than the number of homes contacted.

 gpme water sources (e.g. wells, cisterns, springs) identified during the survey were:
not sampled. In many cases, sampling of these water sources was refused by the
homeowners/residents. h olher cases, the water sources were either not
. accessible o damaged. As a consequince, the number of water sources sampled
was less than the number of water sources identified.

214/2003 10of1 ‘ ‘Tab 3.6 Consent Order T&F.xs
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Table 3.7
. Summary of C-8 Analytical Results Zones A,Band C
Ohio Two-Mile Radius C-8 Residential Sampling

[Zone pugl]  Water Use® ple
A Drinking Walet T Welll
15-Bedilic 7/1/2002 . Drinking Water Welll.
OS-BoringAE| ___ 6/26/2002) 1.150] __ Drinking Water| _@__VM“
OS-CantleyWA| 7/19/2002} 1,490 Drinking Water Well
OS-CollinsNJ 71912008 0.281 Drinking Waler
OSHarmahGe| 6/26/20024 0.544] _ Drinking Water
0S-HolcombB 712520021 NQ (<0.05)] __ Drinking Water
08-KnottsC 9/10/2002 2,590 Drinking Water
0S-LitleJM 7/9/200¢ 2,130 Drinking Waler]
S&-McLaughlindL] ____ 7/24/200 ~0.064 Drinking Water
' “BB-PhillipsPy] 71212002 2240] _ Drinking Waler] Well
_ NaltonD! 8/26/200 ) 0.413 Drinking Walet] |
]_w S WhigAL] —_7/B/200; 5.950]  Diking Water| —___We
B "O5-BoardJG] _____ 8/6/200: 8500 ___ Drini nnm"g‘g'”"""r‘sg Water]
OS-BosoFE]  7/25/2002) 0.200] Drinking Water
OS-BuchananAF| __ 7/25/2008 0.758| _ DrinkingWater]
- S FlemingWV|8/22/2002] NG (x0.05)|  Drinking Waler] —
T 05-G _m 71307200, 0.501 Drinking Water ]
) O KidderEM| oR7m002]  4.160| Non-dnnkingWater]  Wel
" 0S-McKownFL| __ 7/24/2002] 0,973 Non-drinking Water} 1
T OS5-MarcerVE Z — Drinking Waler]
~ 0S-MerinanlL 23/200 inking Water
) ) OS%mEDD 73112 1,81 ng Water
08-Sm WW 822008 3.030] Unused
D&-Sordend]  9/10/2002 ) 0.289 “Drinking Waler),
-SlarkeyRH 112502, Non-diinking Water]
T 05 ThomasJB 9/19/2002 i
O8-WelchdD|  9/10/2002
0S-WellsB 94772002
OS5-WillamsH 9/30/2002 ,
OS-WilsonRM1| ___ 7/31/200: Drinking Water
OB-WilsonRM2] _7/31/2002) 4.750] Non-drinking Water
“O8-FrameRD| 712412002 3.020] Non-diinking Water]
08-SamsJH _ 8/8/2002 0,602] Non-drinking Water]
5-Spires _8/8/2002 0.217] Non-drinking Water
| (7 9/5/2002 0,374 Non-drinkin: y Water
C OS-AdamsGL 8/, ; D.206]  Drinking Water] .
[ O5-BowersockVK| — 8/14/2002 .08 “Drinking Water]
OS-CasioHE| 862002 0.00; Drinking Water]
e 08-CookdM B/14/2002 ND {<0.01 Drinking Water}
. 08-DavisJH 9/11/2002 ND {<0.01) Drinking Water
. O5-FosterTV 811472002 —0.812 Drinking Water
"OS HioginsdL| ___ /15/2002] __ND (<0.01)] _Drinki Water|_
55-JacobsDK| . 6/16/2002] __ND (<0.01 Drinking Water
. SKautzC 8/22/2002] . _ND (<0.01)] __ Drinking Water
» 91172002 0.091 Drinking Water
oA1/2002]  0.092]  Drinking Water
1/30/2003 1of2 Tab 3.7 Consent Order T&F.xis
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Table 3.7 :
Summary of C-8 Analytical Results Zones A, B and C
‘Ohio Two-Mile Radius C-B Residentlal Sampling

ne mple ID]  Sample Date C-8n Water Use® ﬁamplg Tyﬁl ’
C (cont) | 0OS-KingCD| __816/2002]  ND (<0.01 Drinking Water| Well
08-KingCD-2 (DUP) 8/16/2002 ND (<0.01 Drinking Water A

OSKIirkWE 8/1472002] __ ND (<0.01)[  Drinking Water
OS-KnoxGT|  8/16/2002 ND (<0.01)] - Drinking Water

T OS-MilironMP 8/21/2002] _ ND (<0.01) Drinking Water
0S-MoodyDA! B/20/2002]  ND (0.0 Drinking Water

O B-Shivel%}ﬂ B/22/2002] NQ {<0.08) ‘Drinking Water}
OB-SouthallSA p/o2/2002] _ 6.088]  Drinking Water]

65-GpaderJD) B/16/2002]  ND (<0.01)] __ Drinking Water]
05.51. Clair /252002 NQ (0,05 Drinking Water]
~—OB-GtmpenFe| . 8/21/200 ND (<0.01 Drinking Water]
T ”"""‘é"?‘o X a!itt'WJ' ~~8/9/2002 5610]  Dr nmng'g Water

~——5S Transport]  8/16/2002] WD (<0.01)| __Driniing Water

" OSWebbD| __o/es00a| 04280 Drinking Water}
O5-WhealonCA|___ 6/24/2002] NG rw_.%)lﬂwﬁ_m——g—“wking Waler
L "O5-WheatonDL 2172002 0.087) _ Drinking Water

* Drinking Water (highlighted in bold blue) indicates human consumption. Non-trinking
Water uses include livestock watering, gardening and any other non-human
consumption water uses, .
. ND = Not Detected at or above the limil of detection {LOD). The listedLOD
is approximate and varies by instrument and over time.
NQ = Not Quantifiable, Detected at a concentration above the LOD and below the
“fimit of quantification (LOQ). :
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Table 3.9
Summary of Analytical Results:

. ' C-8 in Groundwater
N , puPont Washington Works Facility
Washington, WV
T ‘Samwglé .. Date C-8 {ugl)
T AETI-MWO1 | 1011672002 174
A GJA12002 182
5/23/2002 1.25
412812002 1.22
312612002 2.82
212212002 145
112812002 1,20
[ 21201999 . 0.69L
‘ 11101908 | 0.41
AJOB-MWD2 10116/2002 0,133
AMO7-PWO1 10/22/2002 0,269
: 812612002 _ 0.335
511712002 0.247
4116/2002 0.159
3/2112002 0.471
211412002 ) 0.129
112212002 0,131
11/20/2000 0.24_
/1612000 _ 0.071J
§/12/11999 0.573 .
2/3]1989 00828
11/18/1998 19L
8/19/1998 0.4
~ B/211997 0,79
41211996 043
AODB-PWO1 1 10/22/12002 0.415
. B/26/2002 ] 0.42
51172002 0498
~ 4116/2002 0.497
3/21/2002 0568
214412002 0.439
172212002 0.358
11120/2000 04
11720000 (dup) 026
811512000 0.167
5/12/1909 0,307
... 5191998 , 1
6/2/1997 0.55
o __AJ2/1998 052 -
T A3-PWOT 10/22/2002 0.721
82612002 0.834
5/17/2002 0.911
471612002 142
. : . al2412002 422
) , 211412002 1.03
1/29/2003 10fd Tab 3.9 Consent Order TAF .xis
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Table 3.9

Summary of Analytical Results:

C-B in Groundwater . .
DuPont Washington Works Facility
Washington, WV
> S
_ Sample , Date C-8ugh)
DOB-MWO1 10116/2002 0.126
9/4/2002 0,117
5/23/2002 0.551
4728/2002 0.424
| 3[26/2002 ~ 0.262
20212002 121
11282002 -0.582
E13-MWO1 1011812002 3.43
0/412002 2.39
_5/23/2002 2.47
412012002 2.
312812002 1.62
212212002 232
1/28/2002 211
51211999 0,882
2/211999 0591
1111111998 2
K16-PWO1 1072212002 162
812612002 9.7
411612002 13.2
3/2112002 172
211412002 12
142212002 10.5
11/20/2000 75
2/9/1999 18.2
11181998 0.481L
L04-PWO1 1012512002 14.3
8/13/2002 3.06
512472002 16,4
4118/2002 16.
3/21/2002 40.9
21712002 235
115/2002 309
714112001 0.202
411112001 3.99
11/20/2000 13.8
211999 5.89
11/18/1998 784
11/16/98 (dup) 394
NOA-MWO1 /2812002 689
NO4-MW03 10/16/2002 21.2
20fd
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Table 3.9

Summary of Analytical Results:

C-8 in Groundwater

DuPont Washington Works Facility

Washington, WV
- Sample Date C-8 (ugll)
N13-MWO1 10/16/2002 Dry-no sample
0142002 Dry-no sample
5/23/2002 Dry-no sample
4/20/2002 _Dry-no gample
“3/28/2002 Dry-no sample
2126/2002 578
21211999 __298L
- 1111171998 <01
P04-MW02 —10/16/2002 46600
[ 70/16/02 (dup) 48300
9/412002 34400
'5/23/2002 42400
4]29/2002 38500
3262002 32300
2/25/2002 26800
11282002 23600
112512001 12800
2/611999 13600
111211888 B300D |
POS-MWO1 10/16/2002 | 120 -
T 9/AR002 _Dry-no sample
5123/2002 Dry-no sample
. 412012002 Dry-no sample
, g/_zarzooz Pump problems-no sample
2126/2002 20.7,
~2/4/11999 434
111311998 36
Q04-MWO2 — 10/16/2002 7720
0412002 322
5/23/2002 1480
4/29/2002 _ 1210
3126/2002 2070
2/25/2002 1590
1/28/2002 - 1480
2/4/4999 094
- 111371098 660 ,
ROA-MWO02 ~10M18/2002 L BA100. .
9/4/2002 66500
512312002 66100
412912002 56300
312612002 54400
2125/2002 43600
- 4128/2002 47500
172512001 13800
2/6/1999 9420
11121908 1300
30f4
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Table 3.9

Summary of Analytical Results:

C-8 in Groundwater

DuPont Washington Works Facillty

Washington, WY
Bample Date [T
VO5-PWO01 10/25/2002 51.2
81312002 34.8
5/2112002 35.8
411812002 37.8
312112002 40.9
20112002 251
114572002 29
711112001 114
411112001 548
" 1172012000 13.7
2711989 124
217199 {dup) 3.95
, 11/18/1998 0.66 L
TY14-MWOA 10/16/2002 18.2
~ 0412002 18.4
52312002 153
T A129/2002 139
372812002 158
212212002 10.9
112812002 12,7
21211999 4951
_ 1111011998 12
 Y14-MWO2_ 10/16/2002 NG (< 0,05)
“West Well Field (1) 10/26/2002 103
8/13/2002 6.41
52112002 7.09
4116/2002 6,69
3/21/2002 7.12
207/2002 B.77
_115/2002 6,52
7HA2001 2.3
411112001 1.58

J = estimated valus (below leboratory quantification limit)

L = possible low bias result (relative to QAIQC)

B= chmpound detected in QC biank

Note: Analytical method changed as of November 2001 (see Section 2.0 of DuPonl (2003b)
for details).
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Table 3.10

Summary of Analytical Results: C-81n Surface Water
DuPont Washington Works Facility

Washingion, WV
~ Date -8 {ugl)
11713/2002 17.0
10/18/2002 10.5
S2AR002 215
BI27/2002 2.94
232002 B.E3
612612002 179
512012002 22.4
aner002 | 19,7
311012002 21.4
| 2552002 043
11712002 10.9
121202001 AT
OUTFALL 002 11/13/2002 4.75
11/13/02 (dup) 5.28
10/18/2002 349
92412002 2,14
B/27/2002 2.56
8/27/02 {dup) 2.51
712312002 2.29
6/25/2002 386
/25/02 (dup) 3.81
B5120/2002 413
41162002 245
311912002 _ 5.85
21612002 4,66
11712002 423
12/20/2001 198
11126/01* 184
10/25/2001 28
T 9]19/2001 0,118
7112001 0.558
6/14/2001 D.504
51312 0438
411200 15
312112001 B.54
) 21412001 1,74
QUTLET 003 11/13/2002 1,24
10/18/2002 0,87
012412002 0.317
812712002 0.268
712312002 0.291
612512002 D.175
512012002 0.503
41162002 2.78
3/19/2002 2.91
. 3115/02 (dup) 2.81
2/5/2002 1,33
10f3 Tab 3.10 Consent Order T&F.xs
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Table 3.10
Summary of Analytical Results: C-8 in Surface Water
DuPont Washington Works Facility

Washington, WV
"""" - - 1 Sample — Date _
OUTLET 003 {Cont ) 11712002
_ n7io2owp) | 399
12120/2001 0.713
OUTFALL 005 1113/2002 18.1
10/18/2002 124
o400 | o 464
- , 9/24/02 (dup) 5.02 —
' 812712002 124
712372002 19,2
6/26/2002 17.9
512012002 086
511712002 . 857
162002 - 38
.. 21912002 926
21612002 141
11712002 . 137,
12/20/2001 314
12/20/01(dup) | 352
11/26/2001 | 015
~10/2512001 65.7
9/10/2001 2.88
"B/30/2001_ T 218
. 7 120
' 1 earoot 74
Tuau2001 | 143
et | 4.31
3/21/2009 199
. 1 2n4zo0 153
OUTLET 007 1AI002 | 8,56
“qoM8/z002 | 0261
10/18/02 {dup) 0209
/2412002 NQ (<0.05)
“B/2712002 0.207_
~ 7)232002 | . 0597 .
7123102 (dup) 0644 '
6/25/2002 0.284
52002002 | 0.49
4/16/2002 0,567
3/19/2002 0.483
Tusi002 | . 032
_2I502(dup) 0.339
11712002 _0871
127202001 | 190 -
OUTLET 105 . 1MAaz002 | 105
§1bnernoz 54.6
9/24]2002 3.69
aiarp002 | 613
. : 712372002 T —

1/29/2003 20f3 Tab 3.10 Consent Order TAF Xis
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Table 3.10
Summary of Analytical Results: -8 in Surface Water
DuPont Washington Works Facliity
Washington, WV

105{Cont) /252002 3.86
: _Bj2012002 827
" 5/20/02 {dup) - 5.18
4)18/2002 15.09
3)49/2002 13.2
2/512002___ 148
1172002 7.63
. 12/20/2001 D78
Note: Analylical method changed a8 of November 2001 {see Section 2.0 of DuPont {2003b) -
for detaBs).
1129/2003 30f3
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4 ® | “Table 312

Outfall 005 C-8 concentration (ug/l)
DuPont Washington Works

) Sample ID Date C-8 ugll. |
WWK-Z-|OUTFALL 005 6/24/2002 26.7
WWK-Z-|OUTFALL 005 6/25/2002 17.9
~ WWK-Z-{OQUTFALL 005 - §/26/2002 47.7]
WWHK-Z-|OUTFALL 005 6/27/2002 79.3]
WWK-Z-{OUTFALL 005 7/112002 13.6]
WWK-Z-|[OUTFALL 005 7/10/2002 37.8]
WWHK-Z-JOUTFALL 006 711112002 239.0}
WWK-Z-JOUTFALL 005 |  7/12/2002 12.5)
“WWK-Z-JOUTFALL 006 | 10/16/2002 141.0]
WWHK-Z-|OUTFALL 005 10/17/2002] 18.0]
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Table 3.13
Summary of C-8 in Groundwater
Public Water Supplies, West Virginla and Ohio
Dupont Washington Works Facility, Washington WV

" Localion Sampla D] Sampla Dato Cormments
" Parkersburg, WV PPSDPT 3612002 Belore Trealment Sarmple
PPSDAT < Ngi2002 Afier Troatmant Sample
PPSDAT 4125/2002 Afler Trealment Squle
PPSDRANY1 82002 - Pmuction Well
PPSDRANY1 AS12002
PPEDRANY1 arz50002]
_PPSDRANY? woiotz] o (<o)l
PPSDRANY3 3812002 ND (<0010
PPSDRANY4 3612002 ND (<0010 , ,
_ PPSDRANYS aseioz] mD{<0.010) Producton Wl
‘Belpre, OB BELPSDAT]  2n1r2002 00818]  After Treatmeni Sample
' ' BELPSDAT wsngoz] o3l After Treatment Sample
BELPSDAT] 412212002 042 After Treatment Saimplo
BELPSDPWI 2112002 10,0905} " production Wetll
BELPSDPW1| _ _ 3/26/2002 . bag —_Production Well
BELPSDPWR|  2r7i2n02
BE.LPSDPWZ‘ oob2l NG {=0.050)
—pELPSDPWZ] 3125/2002 NQ {<0.050)
" BELPSDPW3|  3/250002f 0,141
~BELPSDPWS| azeopa] 042
BELPSDPWA| 2712002 0404
_ BELPSDPWA - asI2002 X
BELPSDPWA| 412312002 o.m‘ »
: peLpsppws| im0z 0.107]
: pELpsopwsl 12512002 —__oaugl
BELPSDPWS 4202002 DAD7
- ) BELPSDPWS] 412312002 A
Bronnomassent slnd, WV 1 BLENI TWO) u2002] N (0010
- BLENFTWI] 22412002 NQ {<0.050)
BLENIWISA] zm,tz’_noz‘ 0,316,
R BLENIBLEPS] wazooz] | 0.168]
Litie Hocking, OH TLHpsbl . a2202001] 2.82|
wipspl] arizo02) 172
LHpsi| om0zl 231
LHPSDN /2012002 2.99 i Production Well
wiesp1] azapooz) 2.02] Production Well
LHPSDI 82172002 - aes) Prodyction Well
wipspr}  ioieno02) aM . FmductimWet!“
LHPED2 1220000 272 Production Wl
LHPSDZ| 12620720011 352 dupligatel]
iHpspe] amuzooz] zo1] Pmu_amonwg_lﬂ
.ngggk orzpo0z] 203 Production Well
. LHPSD2) 2212002 - 207 ] Praduction Well
npsb2l 3126/2002 M Production Well
LHPSD2 arzziz) 34 Production Well
iapso?] | e2o02) 48] Produgtion Well
] LHPSD2 T01612002] . 298} Production Wall
LHPSD3| 1212002001 0.844] T Produgtion Well
T upsDa| 1212002 07a8] Production Well
1/20/2003 1of§ Tab 3.13 Consent Order T&F.xls
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Table 313
Summary of C-8 In Groundwater
Public Water Supplies, West Virginia and Ohio -

Dupont Washington Works Facility, Washington Wy

~ Lecaflon _
Little Hocking, OH (eont)
X Proguction Well
0.783] Production Wel
HPS| 0.962| Produgtion Well
tnpsool tonenom bags| Produstion Welll
LHPsD3) 10116/2002 0.434| dupliuig'“
LHPSDS 121202001 7.66 Proguction Well
LHPSDSI 12112002 8.22 Production Weill
‘ LHPSDS 12172002 814 duplicate]
' LHPSD5} mzoo.z* ]
LHpSDs| __yzer002
LHPEDS| 42312002
LHPS DS /2412002
~ LHPSDA| 1011672002
LHPSDEPON! \zoroo2]
LHPSDEPOD1 el
___ LHPSDEPON! 412302002
 LHPSDEPODY 1011672002
___LHPSDOTWI 17222002
wHPSDTIWA] Bm2002 0.81}
__LHPSDTWIO 12112002 1.9] Tes!ﬁu
LHESDTWID 82412007 11 Tost well
LHPSDTW 112012002 141 Tont well
LHPSDIW11 £/21/2002 1731 Tost wel
e HPEDTWI2E 1212002 0.758] Test el
LHPSDTWI2 /2112002 08241 Tost wolll
LHPSDTW2{ 112212002 0.103) re%
. LHpsorwal 82112002 0081 _ Testwell
LHPSDOTWA ~y2i2002] 4481 Testwell]
LHPSDTWI _myzooe' 447 Test wolll
LHPSDTWA 112212002) 7.4 Tes! well]
,______..wmw‘_._wml 33
LHPSDTW4 ~A231002 28.7|
LHPSDTWA} /2172002 129
LHPsDTWA] 101802002 __145_‘
LHPsDTWS| /2112002 626
LHPSDTWE] 1I2212002' 1.78]
LHPSDTWE] sranoe] 1.18]
. LHPEDTWE] 812472002} 123} °
| 112212002 0.364
LHP5DTWS) ar212002] 0312 - mmﬂ
LHTORCHES)| 112212002) 1.85) Waler System Poin!
BARTLETTCC 112202002 1.94 Waks Systoin Pointil
— 3398 STA 11222002 1.89 ~Water System Pointl
General Eletric, WV GEWELLS] R 1.78) Production Well
GE WELL 3] uz&onzl ' 1,07 duplicate]
GE WELL 3] - 22112002 1.75 _Proguction Wen!l
- B GEWELL Y| anei2on2] 1,84 Produstion Well
‘ Lubeck, WV "LPSDAT 2/2002) 0.69] Ajg?reannmisa@ﬂ
___LPSDAT Arze/2002] 0.652| After Treaimen! Sample
1129/2003 20f5
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Table 3.13
Summary of C-8 in Groundwater
Public Water Supplies, West Virginia and Ohio
Dupont Washington Works Facllity, Washington wv

Location , " " sampleip]  SampleDato o8 ugh| Comments ) ﬂ
Lubeck, WV {cont) LPSDAY 5242002| 06| After Trealment Sampl
LPSDAT 10ns2002] 053] _ Aftr Treatment Sampiol
LPSDWELLA] 12002] D.764] " Produrlion Wellll
LPSD WELL A 212112002 nggs_l Produstion Wellll
LPSDWELL A 2872002 L. 078 Prosueion Wel
LPSDWELL A 42612002 Y Produgtion Well
LPSD WELL A 1282002 07531 Protutiion Well
LPSD WELL A 1011572002 058 ‘ Progucion Well
_LPSOWELLB] 22112002 0@
LPSDWELL B 2812002 0.551
LPED WELL B 412612002 0532
. LPEDWELL B nz_gzoozl' i 0.443]
LPSDWELLB 101512002 Y
LPSDWELL © yazoozl Y
wrsowerLe]  opuzooz]  oars
L LPSDWELLC 2812002 0.491
LPSDWELLC] 46002 0471 uetio
LPSD WELL € 71242002 0398 Produstion w;nﬁ
LpspWELLC|  tosRooz] . 0504 " Protuction Wall
LPSD WELL D yazonz] D758 ____ Production Weill
LPSD WELL D 22112002 0.725 Production Wenl
" LPSDWELL D) A28/2002 obo2} Pmuucxmaw%p;ﬂ
LPSD WELL D 412612002 p.508] Production Wel
LPSDWELLD] 7002 0.444 Protuclion Well
__LPSDWELLD 1004512002} o517l Production Well
_ _Lpspwet 132002} 0332 Production Wefl
LPSDWELLE oozl 4] VPmunmmw:gnu
LPSD WELL E 312812002 YN __ Prouction Well
T LPSDWELLE]  4/26/2002 g Proguction Well
LPSD WELL E 712412002 ol Paodudion Well
_ LPSD WELL Ef A0/15/2002 121) Produgtion We)
__LPSDWELLF ) N T Pmdueﬁmwi
LPSD WELL F 202112002 , o33 - Production el
LPSDWELLF V2812002 0.356] Production Wel
LPSDWELL F 28/2002 0.362 mmmatj
LPSD WELL F azepote]  oamel Production Woll
LPSDWELLF 71412002 o284 ProduttionWel
LPS0 WELL F 24120 0269 duplica
LPSD WELL 1011572002} ~0.365] ‘Production Wel
" Belleville Hyd Plant, WV- BELLEVILLELD) 22002 NQ (<0.050)] " Miscellaneous Usel
W Tuppers Plains PSD, OH TPPSDPT 2siz002) - 03rz] - Bmmammsw!
TPPSDPT :vzsgo_zi 0.7 Before Treaiment Sample
_TPPSDPT 12302002 024} Before Troatment Sampte
TPPSDPT 11572002 _0.226] Awﬂ
TPPSDATL 2mio02 0361]  Aftor Treabment Semple
. ppspAT)  wsspovel  oass] Aftes Trealment Samplefl
TPPSDAT, _ 412412002 0.389) After Treatment Sample
: _ . JEPEDAT| 7123/2002 0.246) After Tregtmert Samplel
. TPPSDAT 10115/2002) 0.268} Aliet Treatmerd Sample
TPPSDFEW! 2/6/2002 -~ ox] Pmauaamwwﬂ
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Table 3.13
Summary of C-8 in Groundwater
Public Water Supplies, West Virginia and Ohio
Dupont Washington Works Eacility, Washington WV

I Localion T Sanglolb] Samghebate] __ _cC8u _ Comments
Tuppers Plalns PSD, OH {cont) " TRPSDPW! ) I 0.705) ' Production W
TPPSDPW! 412412002 0.702] Production Well
TPPSDPWI THM2002 n.508) Production Wel)
TPPSDPWI 10/15/2002 0486 Production Well
TPPSDPW2 2002 0417 Protuction Wel
TPPSDPW2 325/2002 1 Produgtion Well
TPPSDEW2 412412002 0.3 ___ Produglion Well
TPRSDPW2 12312002 0,235 Production Ws!
TPPSOPW2 0182002} 0255 ; Production Wel
TPPSDPWD 2BI2002 NG {<0.050)| Production Well
TPPSDPW3 3025/2002 NQ {<0.050) Preduciion Wel
TEPSDPW3 71232002 ND {<0.010 Production Well
TPPSDPWI 10MBI2002 " ND (<0010 Production Wel
TPPSDPWA 21512002 0.074 “Production Wal
wrsoPwa] m&m‘ 0.07 ~ Production Wel
TPPSOPWA 7123/2002 0.052 Producion Wel
Tepsopwe| 10152002 » 0,076 Production Well
TepspPws|  arorz002) 0201} Produciion Well
TPPSDPWS 282002 0201 Production Wel
TPPSDPWS 772312002 0216 Procuction Wetll -
TPPSDPWS D5/R002 0.220) Production Wel
TPPSDPWE a0l 0649 Production Wel
TPPEDPWE wm% 0.634 " Produciion Wall
TPPSDPWE 4i2412002) po2l Production Well
TPPSDPWE 712312002 0.62 - Froduction Well
) T TPRoDPWE] 107152002 0433] ‘Produciion Well
Rar d Municipal, W GORASIN z712002] ND (<0010, _ " Ak Stripper In
GORASOUT 21002} N <000 Alr Stiipper O
CORBLENDAT} w20 _ND {<0.010) "~ Blend After Treatmen!
CORWELL1] 22712002 " ND (<0.010) Production Well
corwElL2]l  anmizo02 ND {<0.010)] ~_Production Wel
CORWELL3Y 312712002 ND {<0.010 Production Well
CORWELL 4| azTo02] _ ND (<0010 " Production Well
X ) CORWELL 5| wzzrooz]  ND (<0.010) ~_ Production Wall
Mason County PSD, WV MABONGPSDY 112042002 NQ (<0.050)] ~ Production Wal
" MASONCPSD1 2720020 NO (<0050 Pioduction Well
MASONCPSD1 4io51002]  NO (<0.050)
MASONCPSD2 /2002002 005184
MASONCPSD2] __ warizo0z) 0.08%
MASONCPSD2] uzsmvzl . 0.0718
MASONCPED3 areonz) . 00107
MASONCPSD3 mzvm_gzl . 0.402]
MASONGPS03 21252002} 0,063}
" Racing Locks and Dam, WV RACINELD] a2002] o5
Villag of Racing, OH i VORAT 3262002 ND {=0.010) Aner Trealrmen! Sam_plé
VORRV3 arszonzl - ND{<0.010)] Production Well]
vORWELLY]  _arero02] ND (<0.010) , Prodution Wel
q ) VORWELL2] 326/2002 ND (<0010} Production Web
. New Haven Waler Dept., WV NHPSDAT] 410i2002] ND (<0.010) After Treatment
- ) nrpspPwi| __ anoizooz] Naoes) Production Wel

1/29/2003 40f5 Tab 3.13 Consent Order T&F.xls
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Table 3.13
~ Summary of C-8 in Groundwater ,
Public Water Supplies, West Virginia and Ohio
Dupont Washington Works Facility, Washington WV

_Loeation ~Sample D] " Sample Dats o
‘New Haven Walet Dept., WY NHPSDPWIL 00 duplicate
Viage of Syrecuse, OH | VOSAT| 2202002 NQ (<0.050) After Treatment Sample
VORAT 412412002 ND (<0.010)].  After Treaivhent Sam
VO3S NORTH 2 2002002 NQ (=0 " Produciion Wel
VOSNORTH2] ~  AR4i2002 o401 - -~ Pduclion Wel
VOS SOUTHR3 e I | Produttion Well
) , VOS SOUTHR3| . 4242002 ND (<0.010)} " Production Wel
Vikage of Pomeroy, OH VOPAT 2812002 ' 00850 Pfter Troatment Somplell
VOPAT A12A12002 0.0628} Aer Treatmeni Samp)
vopwelLl] muzooz‘ Nngc.o.mml : ‘
VOPWELL2 V2BI2002 00639 .
VOPWELLZ 412412002 ND {20.0) or
VOPWELLA

VOPWELL

ND = Not Detacted at or above the Iimit of detection (LOD).
Tha isted LOD Is approximate and varies by instrument ant over ime.
NG = Not Guantifiable, Detected at a lavel above the LOD and balow the
- it of quantification (LOQ).
AIC-8 results are reporied in ugh.
Mise, = Miscellaneous waler use Is not used for drinking.
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Table 3.14 ,
Synoptic Groundwater Elevations February 2002 and Well Screen Locations
DuPont Washington Works Facility Washington, West Virginia

r - ‘ ) B February 2002
Measuring Point ’ Groundwater
~ HNewiD Elevation (fesl) * Ol in Fabruary 2002 DTW | Elevallon (foel) Soreon Locations
ACOS-MWO1 635.22 TW-ES 666 seagz ___|site primary aquifer
| atoMwe | 6n61 W Bu&”_w__‘ﬂ&w
AQOBMWO1 538.02 W48 _ s 561.09 site primary aquifer:
AQDS-MWO1 532,89 TW-26 1032 562,57 |site primary aquifer
AROS-MWO1 A W38 7601 560.28 lsna piimary aquifer
AX12MWO1 835.23 TW-98 1381 saidz____|site primary aquifer
DOB-MWO1 600,67 _ TW-ME 37.98 56260 lsite primary aquifer
FOB-MWO1 601,14 TWME 289 562.24 site primary aquifer
OTAW01 | 610.23 TW-M3 . A998 561.05 |site primary aquifer
JOB-MWO1 630.21 TW20_ £9.8 56041 ‘site primary aquifer
KI4MWOY 627.34 TW-MA__ 68.25 55900 site primary aquifer
TLEMWOT 635,92 o Twar 7Y 55695
MIGMWVOT 62714 _ WSS . f89 556.24 i
Noa-Mwor L - 59448 TW:32 1645 51002
NI-MWD1 62507 T £5.95 55092 214
POB-MWO1_ 62020 w53 69.19 5601 [site primary aquifer
QO4-MWO2 59876 _TWED . nn _ c60.05_~_|site primary aquifer
T13-MWO1 632.69 w2 - 7159 561.1 |site primary aquifer
UOB-MWO2__ X TW-P12 78,02 56215 |site primary aquifer
LHE-MWOT_ 83823  W2B 168 5651.73 |site primary aquifer
VOSMWO Y T Twapws) | 6738 55142 |site primary aquifer
__YOS-MWO1 3116 _ _TW-EB 6748 seasa___|site primary aquifer
Z07-MW02 532,49 W22 57.9 564.69 |sita primary aquifer
AADA-MIWD1 59996 TW-10 M4 665,56 |site primary aquifer
AADE-MWO1 63032 W et 565,61 |site primary aguifer
ABDT-MWO02 £33.02 — Twrz_ | e 56361 site primary aquifer
AE11-MWO1 528.94 TW-74 62,02 55602 _|site primary aquifes
E12:-MwWe1 2547 | wie | 84,35 561.12 site primary aquifer
G17-MWD1  63zBl TW-T? 73.35 85946 [site primary aguifer J
_MDA-MWOZ 59651 TW.70 EEY 58200 Iporched waler table
MO4-MWO3 59543 TWE0 13.93 6815 perched water table
NO4-MWO2 50682 TW-81 1378 1 . 56204 erched water table
NOS-MW01 638.47 TW-82 73.48 559.99 site primary aquifer
PO4-MWOZ - 502.98 TW-83 20.48 57191 |perched wator lable)
POSMWIZ 531.24 TW-o4 7114 560.1 |site primary agulfer |
_RO&-MWO2 59492 W85 18,63 57839 |perched waler tabley
S05-MWG2 _63064 TW.96 - 7168 —conop - fsite primary aquifer
UMW 59643 TW-57 1o 53346 |perched water table
V8- MW 62949 TWEB 70.53 55398 {site pnmary aquiler
WOS-MWO1 629.9 TW-B9 i 7042 55948 |site primary aquifer
Y14-MWD1 64225 TW-60 Y 562.15 lsile prirary aquifer |
Zopbawo2 | 62001 TW-91 65.2 584,01 site primary aquifer
. Zormwar | 83298 W2 - 68.97 T sea01 F@ primary aquifer
20301 624,65 TW-93 60.95 563.7 site primary aquifer |
. Al Measuring Point Elevation data Is from Vernon surveys in 1989 or 1998,
1128/2003 1of 1 Tab 3.14 Consent Order T&F XIS
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Table 4.1
Summary of Analytical Results:
G-8 in Groundwater
Local Landfill

Washington, WV
S Sample |  Date | C-8 (ug/l)
' A-Zone
LLMW-3 ToI5/2002 | 796
0/3/2002 63.5
5120/2002 55,7
3/28/2002 ) 47.2
2/25/2002 502
i 2 - 584
121132001 : 548
5/16/2001 1.40
5111/2000 10
5/19/1999 16.2
5/2711998 28
L | 41006 39
LLMW-6 10/16/2002 199
: ~ 10/15/02 (dup) - 17
9/3/2002 139
512012002 18,6
3/28/2002 11.5
2/25/2002 101
112712002 12.2
12/43/2001 11.9 .
B/16/2001 3
5/10/2000 1.42
5/19/1099 1.32
52711998 9
_ TAM1R996 15
LLMW-9 - 10/15/2002 j - 0.0569
9/3/2002 NQ
512012002 3 NQ
3/2812002 NG
212512002  NQ
112772002 NQ
12/13/2001 ND
" 5116/2001 0.039J)
5110/2000 <0,029
5/20/1999 ~ . 0.048J
5/27/1998 . <0.1
4/11/1986 B 0,14

1/29/2003 1of2 Tab 4.1 Consent Order T&F xis
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Table 4.1
-Summary of Analytical Results:

C-8 in Groundwater
Local Landfill
Washington, WV
Date _ T caugh
10/115/2002 _ 0.395
9/3/2002 0.357
5/20/2002 056
312812002 0,698
212512002 112
112712002 0.162
121132001 0133
T 52011889 ~ 015
[ 67261088 0.22
. ; B-Zone
“LLMW-12B I 102002 | 0.0658
REEa CZone )
LLMW-11A 10812002 | 2.22
LLMW-138 082002 | . 6.61
~LLMW-14B | 10/0/2002 | 0488
T S _
LLMW-118 [ iomr002 1 'MU.DS)'

J= estimated value (below laboratory quantitation limit)
ND= Not Detected at or above the imit of detecion (LOD)

NQ= Not Quantifiable, Defocted ot a concentration above the LOD and below the it of guantification
(LOQ). : .
Note: Analytical method changed as of November 2001 (see Section 2.0 for detalls).

20f2 Tab 4.1 Consent Order T&F Xls
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Table 4.2
Summary of Analytical Results:

C-8 in Surface Water
Local Landfill
Washington, WV
[ 18&:11@ , Date ) C-8{ugh) _
DUTFALL 004 (New) ~11/30/2002 " "No-tlow conditions
10/31/2002 No-ilow conditions
9/30/2002 No-tlow eonditions
8/26/2002 " No-flow conditions
7/1/2002 ) 11.2
6/13/2002 9,29
5/21/2002 ~ No-flow conditions
4/29/2002 ) 14.5
_ N W26/2002 45
™ "OUTFALL 004 (Old) 11/30/2002 No-Tflow conditions
10/31/2002 No-flow conditions
9/30/2002 No-flow conditions
| B8/26/2002 No-flow conditions
711/2002 . 116
6/19/2002 , 10 ]
5212002 No-flow congitions
472972002 15
a/26/2002 ' 1.54
2/20/2002 10.9
—iea002 | 12
12/13/2001 No-flow conditlons
9/27/2000 4.73 :
12/10/1989 7.4
6/3/1999 3,06
— 6/2/1988 ] ) 12
512901997 - 13
421906 13
__2hanaes 11
OUTFALL 005 (New) 1173012002 "No-flow conditions
: 10/341/2002 ~No-flow conditions
—9/30/2002 No-flow conditions
B8/26/2002 _No-flow conditions
7172002 " No-flow conditions
6/18/2002 No-flow conditions
5/21/2002 No-flow conditions
: 4729/2002 348
- ,A 3/26/2002 16 N
1/28/2003 1of2 Tab 4.2 Congent Order T&F.xls
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Table 4.2 o
Summary of Analytical Results:
C-8 in Surface Water

Local Landiill
Washington, WV
= Sampie ~Date —CS (ugl)
QUTFALL 005 (Oldy/S8T 11/30/2002 No-flow conditions
10/31/2002 No-flow conditions
9/30/2002 No-flow conditions
8/26/2002 No-flow conditions
71172002 32.1
6/13/2002 213
5/21/2002 No-flow conditions
4/29/2002 - 40.9
“5/28/2002 39
2/20/2002 46
i 1/2002 51,4
12/13/2001 No-flow conditions
9/27/2000 13.3
12/10M1999 | 34
6/3/1999 88
6/2/1998 - 39
5&&%1997 ) : 41
4/2/1996 39
 [Tonenses ‘ 35
. T OUTLET 101 T 11719/2002 76.7 -
10/3172002 786
9/30/2002 115
~ BI26/2002 - 70.3
7H/2002 53
ewammm 38
5/21/2002 A 40
- 4/29/2002 482
3/25/2002 364
2/20/2002 t 631
1/23/2002 81,4
12/13/2001 824
" 9/14/2000 12
6/3/1999 15
6211998 | 54
T {Leachateyne1 002 _1 V2112002 120
T
Note: Analytical method changed as of November 2001 {see Section 2.0 of buPonl
(2003b)for detalls).
1729/2003 20of2 Tab 4.2 Congent Order T&F.xis
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: Table 5.0
Summary of Off-site Sampling Program (C-8 Sampling)
Letart Landfill '
Letart, WV :
< .t RESIDENTIAL SAMPLING FOR 1-MILE RADIUS. -~ -
th
% Number of homes contacted " 48
T | Number of homes surveyed ‘" 46
Number of wells identified 42
2 Number of wells sampled # 30
Number of wells sampled that are used for drinking water] 11
g Number of cisterns identified 4
% Number of cisteins sampled # 0
6| - - _
Number of cistermns sampled that are used for drinking water 0
» Number of springs identified ) 0
% Number of springs sampled ) 0_
* , .
Number of springs sampled that are used for drinking water 0
% Total number of samples 30
E
» Total number of collected samples used for drinking water| 11

Note: Field dupiicates not considered in sample count.

) Buring this investigation, homeowners/residents identified within the sampling radius
wers contacted to determine residential water usage. Up to two contacts were
attempted at each residence. ARer the second contact attempt, a voluntary survey
was left at the residence. Because not all homeowness/residences to the survey,
the number of residences surveyed is less than the number of homes contacted.

) gome water sources {e.g. wells, cisterns, springs) identified during the survey were
not sampled. In many cases, sampling of these waler sources was refused by the
homeownersiresidents. In other cases, the water sources were elther not
accessible or damaged. As a consequence, the number of waler sources sampled
was less than the number of water sources identified.

21412003 10f1 Tab 5.0 Consent Order T8F xis
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Table 53
Suminary of Analytical Results: C-8 in Groundwater

Letart Landfil}
Letart, WV
. ] AZono Walls —
T Sample _ __C-3{ugh
Lﬁ;ﬁ ) 10/1412002 25300
812012002 23000
2412002 30500
292002 20600
212412002 18400
126/2002 29460
121012001 24800
- THe/2001 3100
113172001 3160
101412000 10600
7727 IO
4J32000 ' 13600
1112/2000 17400
10/21/1869 12600
72011999 5520
5128/1998 24000
712311997 5100
AN 1700
e | 68
. 3221190 B0
LMW-7 ‘ —An/1472002 T
- 812712002 107
51242002 . 667
[ 3202002 oA
212412002 180
i 172612002 486
® e+
T120/2001 242
113112001 249
10412000 231
712512000 58
4732000 N
I . 210
D019 338
2001989 188
TRAIHT [F)
41711998 ) 15
. 12211999 [X]
iMW-8 g0z | 3460
_Br2N2002 1100
512412002 4020
3520
¢ JIRB/2002 3030
| 1210/2001 3240
THH2001 13120
2001 __ 9850
10412000 2300
712412000 2160
: arizo 17 2180
" _ 11312000 2100
10204999 I 3260
7201098 1780
5/281898 2700 .
. 12897 2660
. T AHTRE% 2200
1112211691 )
41252003 1o0f4 Table 5.3 Consent Order T&F.xs
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‘fable 53
Summary of Analytical Resulis: C-8 in Groundwater

- Letart Landfill
Letart, WV
T G Zonw Viells )
T Sample - ~_Date T Chlugh)
T LMW 1012002 NO(<0.05)
BI26/2002 Drynosample |
EpaEohz | - 2270
ZIR02 1760
22412002 1920
1282002 1700
T2rae 1520
112211951 1000
. V22 30
TRIW-EA on20e. | 2
812612002 Dry ho sample
E121/2002 6
2TR002 538
2123/2002 822
112612002 893
1211212001 944
T iRZ10e 0,
' Saoiple
TMwW-3A | 0H1/2002 ‘
. 812612002 . Diy-nosample
“E124/2002 _ 134
212312002 01
2002 986
121772001 100
71191859 . 803
11221091 350
— 2211991 380
LMW-4 1172002 2840
BI2T[2002 1410
TERAR00R, 1690
32172002 2520
202312002
112672002 3060
1211372001 1580
472000 27
111472000 172
1112211891 830
) 50
o " DIE-Zona Wells : ]
B Dato w
17 101172002 ) -
11702 {dup) 2280
ma/%moz 4
- BiZ7102 {dup) * 340
52172002 720
5i21/02 {dup) ~ 630
312002 810
| 327102 (dup) 850
20232002 460
2/23/02{dy 1480
112672002 1180
_ 1/26/02 {dup) 890 .
. 121172001 1880
i __ 112000 {dvp) 502

1129/2003 20l4 Table 5.3 Consent Order T&F X3
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Table 5.3
Summary of Analytical Results: -8 In Groundwater

Letart Landfili
Letart, WV
DI'!E.EomWeils {Gont)
Date . -G-8 (ol
IR o 515
107512000 1800
7076700 (dup) )
12502000 500, J
41312000 ' 1100
1300 1020
1472000 1030
1002471959 V750
. 1021708 {dup) 700
- 720155 448
71241007 ' 360
52071004 530
311511994 ' 1200
112211p90 380
_ 872217091 340
LMW-12 002002 | Dry-nio sample
_ LMW1 102002} 510
W ;onmmh -
100142002 B3
—_epioz | TTeTs
T spaize0 [75)
31752002 77
22412002 714
1126/2002 740
12112001 TR0
THSI2001 242
T AR0B00 423
SI000 248
712512000 778
anoon_ | 555
1145000 ' 453
101217959 370
o L2980 350 ‘
528/1056 990
71231051 260
571771908 200
DI20/1954 270
31511904 760
11221891 63
221001 - 50
i
o FZone Wells . .
Sample Daty_ e 2 UG
LMW-8 ) 101412002 15.
w2002 16,
52412002 X
3202002 128
149
2B/2062 T,
2R 154
1132000 94
5/2b/1998 30
117221091 24
A 31221991 A
N Instrumsiitation problems-Not
. HIW-10 _donuzon sampled
' : 812512002 Pump problams-Not sompled
[~ ERiR002 0708
R
112912003 . 30f4 Tabla 5.3 Consent Order TBF xis
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_ Table 5.3
Summary of Analytical Results: C-8 in Groundwater

Letart Landfill
Lotart, WV
S PZoneWells e
T Sampe Date_ C3 (ugl)
LMW-10 (Cont.) 3272002 138
. 212372002 ). 126
__AI2BI2002 . 0.133
o 12713200 0134
LMW-11 101141200; 0421
: /2002 0.058

1262002 0.875
1211 0/2001 - 0,848
107711952 0.2
m— T AT
. 1} = estimated value {below lahoratory quantitation fimit),
. Ncte: Analylical method changad s of November 2001 (ses Secion 2.0 6 DuPont (2009b) fo
. delalia).

1120/2003 46fd Table 5.3 Consent Order TAF.xls
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Table 54
Summary of Analytical Results:

C-8 In Surface Water
Letart Landfill
Letart, WV
- ' Sample _ Date | GC-3(ugh
002(LEACHATE BASIN) 11282002 | 03
10/31/2002 845
DI2712002 4,52
8/30/2002 2050
7130/2002 1410
B/26/2002 Not Analyzed*
53012002 1630
. 413012002 )
31282002 131
211972002 . 355
112812002 5D
. _2naz001, | 36.1
111271200 - 53.2
712012001 159
71252000 1350
A1312000 ' 1900
11412000 B 920
, : 1012474908 T3
' : 003 : 11/30/2002 ~ No-Flow Conditions
. 1013872002 - No-Flew Conditions
9/27/2002 047 )
8/30/2002 Mo-Flow Conditions
713072002 No-Flow Conditions
5/28/2002 Not Analyzed*
5130/2002 , 0.202
Ao 00653
aoeo0z | 0,198 )
21B2002 No-Elow Conditions
11262002 0448
o 12402000 ) 039
STORMWATER RUNOFF /2712002 - 509
RT 33 STREAM w2002 1 283
0/27/2002 224
B/30/2002 No-Flow Conditions
/3012002 1,57
413072002 0.5
312812002 . 1,28
211872002 ' 2.92
42512002 ) 19
712012001 2.01
713112000 0.573
772011999 2.7
72301907 2
' , ‘ 411711996 18 .
. ' BRINKER RUN , 10na2002 | 0.0612
112972003 1of2 Table 5.4 Consent Order T&F xis

ASHO021742
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Table 5.4
Summary of Analytical Results:

C-8 in Surface Water
Letart Landfill
Letart, WV
S . Sampla ) Dato c-gLugn)
CAP RUNOFF 147252002 65.1
’ 10/31/2002 102

8/30/2002 No-Flow Conditions
6/268/2002 Mot Analyzed*
/302002 m_
4/30/2002 279
3/28/2002 __Not Sampled _
2/49/2002 No-Flow Conditions
112512002 119

Note: Analylical method changad és of November 2001 {see Section 2.0 of DuPont (2003b)

or delalls),

* Samples were Iaken at the respective surface waler locations. However, due 10 an

_ertor by the courler, the samples armived at th lab warm and were nol analyzed,

12972003 20f2 Table 5.4 Consent Order TEF xis
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. . ' Table 6.0

Summary of Off-site Sampling Program (C-8 Sampling)
Dry Run Landfill :

Lubeck, WV
 “RESIDENTIAL SAMPLING FOR 1-MILE RADIUS

[
£ Number of homes contacted ¥ 75
Q
x| Number of homes surveyed "} 64

) Number of wells identified “| 41
2 Numbet of wells sampled © 37
= ' _

Number of wells sampled that are used for drinking water 13

0 Number of cisterns identified ®) 17
% Number of cisterns sampled 8

Number of cisterns sampled that are used for drinking water} _ 1
,, " Number of springs identified | 8
o
-g ‘Number of springs sampled®| 8
] . -

|__Number of springs sampled that are used for drinking water| 1
0
= Total number of samplesf 53
. 8 : =

» Total number of collected samples used for drinking water 15

Note: Field duplicates not considered in sample count,

) pyring this investigation, homeowners/residents identified within the sampling radius
were contacted to determine residential water usage. Up to two contacls were
atternpted at each résidence. After the second contact altempt, a voluntary survey
was left st the residence. Because not all homeownersiresidences 1o the survey,
the number of residences surveyed is less than the number of homes contacted.

@ gome water sources (e.9. wells, cisterns, springs) identified during the survey were
not sampled. In many cases, sampling of these water sources was refused by the
; homeowners/residents. In other cases, the water sources were either not
. accessible or damaged. As a consequence, the number of water sources sampled
was less than the number of water sources identified.

21412003 . 1oft Tab 8.0 Consent Order T&F.xs
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TABLE 6.1
Summary of C-8 Analytical Results In Groundwater and Surface Water (ug/l)
Dry Run Landfill (Off-site Wells, Springs, and Cisterns - One Mile Radius)

Lubeck, WV
, : Tn uzom Drinking Water Iy
O5-ABBOTTRL a12002] | NQ (<0.050)] Drinking Walor welll
" 03-ABBOTTS) 12/12/2001 0.22] - Driking Waler N Wel|
08-ABBOTTS| 4112 - 0a422]  Driniking Water ' _welll
0S-ANDERSONCD 12/432001] ___ ND {0.01D) Drirkiny Waler weil
08 -ATKINSONJZ 119/2002 ) 0.149 Diinking Waler 7 wel] .
OS-ATKINSONJ2 _ 1ziz000| 0.264 Drinking Waler wetl]
_OS-ATKINSONM 1erziz001) ND @010} Drinking Watet welll
0S-BAKERH] Drinking Water Wl -
0S-HOPKINSKE “Drinking Waler Wel
O5-HORNBECKJW 1213/2001) " Drinking Water T well
OSMORRISONM] 2472002 ND {0.010) Drinking Wates Weill
OS-NICHOLSONDH 12112001 0.0505 ~ Drinking Waler weil
OSPARKERIL]  w2oeom] 0amd] Drinking Water welll
08-SHEPHERDM 214/2002 NO (<D.050)] - Drinking Water welll
05-WESTBROOKLM) 12/12/2001 ND {0.010)} Drinking Water Weull
05-SEEBAUGHR] 2/26/2002 T 0.273) Dririking Walter rﬁ‘
05-NICHOLSONDH2]  piarona] 0.242 Drinking Waler - Cist
Y U OS-ATKINSONJ! 11572002 ND (0.010) Mise. ’ wau
. 03-BAKERHK?) 220/2002 NO(<0.080) . - Unused ” Wl
 OB-CHANEYQ| 214/2002{ Coqed] Unused " welll
os-coBBA) _ 12n11/2001| 0.0638] Misc. weill
08-COBBAJ2 tsf002] . ND(0.010 Unused 3 Wl
05-DAVISAZ znafzoog} NQ) (<0.050 Unused weill
OS-GRIENERDY| ; T NQ (<0.080) Misc. b ‘Well
OSGROSED| __ _ 2/152002] WD (0.010)f - _ Unused N Waéi
OSUARRISRE] . 27220001 ND (om'tq Unused i Wall
OSHOFMANNDE|{  12712/2001] 0.384 _Unused \Aﬂﬂ
- ' DFHOPEWELL 2 172602002] ND (omoll Unused ‘ T Wl
: " OB-JONESDR] 12132601 0.0614 Mist. Wel
0S-KAUFMAND] 1H1/2002 NDOOIO)]  Unused weill
08 ' X Unused wi\_b“
—_Ine200 Dused Well

. Dmklng Water (hlghligh!od bold blue) Indicates hmmcunsumpmeon-dnnkim Wa&er uses include
livastook wataring, gardening and any othet non-huran consumplion walef uses.
ND = Not Dotectod at o abova the limit of detection (LOD).

The listed LOD Is approximate and varles by Instrument and over fime,
NQ = Not Quantifiable, Detected at a level abiove the LOD and below the
1imit of quantification {(LOC).
A C-8 results are reported In ugh.
Mistz. = Miscelaneous water use Is not used for diinking.
Dala highlighted in yellow ars sesults for waler sources located in the ong-milp radius lhal were |esampled
during the two=mile radlus sampling event.

Tab 6.3 Consent Order TSF.
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TABLE 6.1
Summary of C-8 Analytical Results In Groundwater and Surface Water (ug/l)
Dry Run Landfill (Off-site Wells, Springs, and Cisterns - One Mile Radius)

Lubeck, WV
= T = ' == Wator U5a W
_ SamplelD Sample Date ugh] Comments
OS-SHEPHERDP} 124001 NQ (<0.050)] Misc. ) N We'agu
03 VANDYNEHR 1213/200) ND (0.010)} Unused o Well
OS-VANDYNEHH 1211312001 ND {0.010){ duplicate | el
OS-VANDYNEHR1 11112002 0.694} Unused well] -
OS-WHITEEE 2/20/2002| NG (<0.050)] Unused ] Wellf
osWIGALA] 171472002 NO (<0.050) Unused wenk
OS-WIGALRIA 1/26/2002 0.127 Unused Welil
OS-WIGALCA yai2002]  NQ {<0.08)] Unused welld
OS-WINTERSJ] 121172001 ] Miss, - Walll
OS-WRIGHTLE] 4/20/2002 ~o.466] Unused ' well)
DUPONT DR2| 112/2002] 0.839] Unused Well
DUPONT DRa| - 41212002 —o0.8] Unused ' Wall]
OS-ATKINSONJ3| 4112/2002 0.625] Non-dinkingwater | Spring
OS-CAMPG3] - 2/20/2002 _0.0908]  Water Catte Spring
03-CAMPG2 pizep002] 0.081 Water Catile Sprin
O5-DOWLERE2 Coeapooz]l 0 0847 Water Cattie Spiin
03-DOWLERE2] - 1/26/2002] 0.3 duplicats 1 prin
08-RHODEER 24/2002f  00748] Misc.WaterCatle | Spiing
_ DS-SEEBAUGHY preeien02] 0.278] Unused Sprin
. QS-TENNANTID]  2/8/2002 0.407] Unused
0S-CAMPG1] 2/28/2002] 0.338 Mgt ] “Clstern|
OS-DALEL} 2re/z002) 054 Misg. cas;eﬂl
OS-DAVISA1 ' 21er2002] 0.448]  ° Unused ] Cleter
T O3-DDWLERE1 A D307 Misc. " Cistemy]
DUPONT DR2A 1/20/2002] 0.175} Unused Cisternd
OS-GRIENERD2] . 2520000 0.409] Misg. | Cisteml]
OS-HOPEWELL 1 ooz 0748 Unused O
OS-MOYERSY| 2B2002  0.8%4) Unusad | A _cmmﬂ

. Dﬂnking Water (highlighted in bold blue) indicates tusman consumption, Non-diinking Water uses inciude
Wvestock watering, gardening and any other non-human consumplion water uses,
ND = Not Detected at or above the iimit of detection (LOD).

The listed LOD is approximate and varios by instrument and over time..
NQ = Not Quantifiable. Detectod at a level abova the LOD and below the
Hirnit of quantification (LOGY),
A C-B resulls are roponted in ugh.
Mise, = Miscellaneous water use is not used for drinking.

) Tab 6.1 Consent Order T&F .x)
1/29/2003 4:18 PM 20i2 e g

ASHO021747

EID639979



* Monitoring Well Constru

Table 6.2

ction and Groundwater Elevation Data

Dry Run Landfilf
Lubeck, WV
- quuodng Woells o
Zono } Overburden " A-Zona )
arameters DRMW-GA | DRMW-12A| DRMW-12B] DRMW-13A| DRMW-21A| DRMW-168| DRMW-17B] DRMW-188
easuring Polnt” b ’ )
Elevation {faef) 744,45 73241 | 73285 722.57 707.62 79208 | 853.56 626.87
ofol Depth (feet) | 11.80 1747 . 2024 | 1333 1979 | 6161 127.09 202.05
el Diameter .
inghes) 2 4 4 A 2 | .4 4 ot
N Siot
- : ize (inches) 0.010 0.010 0.010 0.010 Boio 0.010 0.010 0.010
Screen Length ] -
7 5 10 ) 0 20 20 1 20
reen Intorval 72024~ | 72281~ | T424- | 697.83- | TH137- | 74647 743.82-
' 718.24 71261 | 708.24 587.83 73157 72647 | 712382
e T Groundwater Elevation (feet) '
721.30 72B.11 714,35 - - - -
728,60 729.14 718.97 . - - “
727.98 728.70 714.16 - - - -
728,89 729.58 718.68 - - - -
728.97 720,67 718,70 - - - -
725.51 7268.24 713.62 - R - -
7.'2_5__“;91 726,64 713.97 7@0_ | 73649 737.19 75147
Monitoring Wells
B-Zons CZons Ahove A~
3| DRMW-12 | DRMW-13 | DRMW-15 | DRMW-21B]| DRMW-14 |
733_1,. _ 122,88 - 734.28 707.67 938.08
37.82 3784 | 4880 177.20 230,91
4 4 2 4 10°
0.010 0.010 £.010 0.010 NA
20 | -1 | 15 20 20 NA
752.38- | 710.28« 700.14 - 705.58 - 55047 -
73238 895,28 685.14 685.68 53047 NA -
Groundwater Elavation (feet) V '
- 724,40 711.81 716.10 - 754.09
- 72525 712.47 718,50 - 757.99
- 712540 711.48 716.33 - 754.87
- 725.74 712.29 717.02 - 755.45
- 725.99 712.54 716.88 - 755.12
- 723.65 710.65 715.62 - 755.31
7752.95 723.54 711.85 716.02 513.01 | 755.13
112912003 1of1 Tab 6.2 Consent Oider T&F. XIS
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Table 6.3
Summary of Analytical Results:

C-8 in Groundwater
Dry Run Landfill
Lubeck, WV
"~ Sample ] Date L ___C-8{ugl)
S Overburden A 7 -
DRMW-6A 10/0/2002 1.13
82612002 0,785
 §I22/2002 124
313072002 0.843
212012002 ' 0.822
112712002 0.824
12/12/2001 1.04
7/20/2000 0.212
712111999 ] 0008
B8998 | 027
712211997 0,36
Anonees |- 0.19
DRMW-12A° | 10/8/2002 - 0.181
" BI28/2002 - 0.088
52212002 0.0832
| 3/30/2002 - 0.0785
. : 212012002 0125
172512002 , 0.168
Y 1211212000 | 0.168
711972000 0,128
7/21/1999 0.081J
5/26/1998 ) <0,10
7122/1907 <01
o ~ 4/10/1998 <0, _
" DRMW-12B 10/8/2002 T 0.268
10/9/02 {dup) ' 0,242
8/28/2002 . Na
512212002 NQ
3/30/2002 , NG
3/30/02 (dup) NQ
2/20/2002 , NQ
17252002 0.073
1125102 {dup) 0,086
12122000 | 0215
7/20/2000 ] ND (0.029)
712111999 54
6/16/1998 | <0,
-1129/2003_ _ : 10f3 ' Tab 6.3 Consent Order T&F.xis
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Table 6,3

Summary of Analytical Results:

C-8 in Groundwater

Dry Run Landfill
Lubeck, WV
Sample __Dato } C-8 (ugh)
] mgghurdm - i ‘
DRMW-13A 10/9/2002 6.66
8/28/2002 5.14
5/22/2002 2.31
" 3/30/2002 3
2120/2002_ 3.73
11252002 597
12/12/2001 6.4
7/20/2000 9.0
712411999 0.070J
"B/26/1908 8.7
712211997 15
411011988 8.2
_ 2/10/1906 (dup) 11
DRMW-21A 10/9/2002 027
’ e A-Zone Wells
DRMW-16B _10/812002
DRMW-17B 10/6/2002
_____DRMW-188 10/7/2002
DRMW-198_ 10/7/2002
i DRMW-208 —10/8/2002 .
. Above A-Zone Wells
' DRMW-14 T0/15/2002 NQ (<0.05)
8/28/2002 NQ '
5/22/2002 “NQ
3/30/2002 NQ
2/20/2002 NQ
1272002 NG
1211272001 - NQ
7/20/2000 0.116
7/21/1999 2.5
6/16/1998 <0.1
712111997 <0.1
41001808 - | <01
2 e e
DRMW-12 10/912002 0.109
"~ B/28/2002 0.0626
512212002 0.0817
3130/2002 0.0929
— 2/20/2002 011
1/20/2003 20f3 Tab 6.3 Consent Order T&F.xls
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Table 6.3
Summary of Analytical Results:

C-8 in Groundwater
Dry Run Landfill
Lubeck, WV
— 1 Daw | C-8 (ugh) L
- B-Zona Wells (Cont) - .
1125/2002 i ~ 0.118
1211242001 - 0.086 _
7/19/2000 016 , -
7/21/1999 ) 0.134 ‘ B
5/26/1998 _ <0,10
712211997 =01
. | 41101998 =01 L
| DRMW-13 10/9/2002 208 . A
’ 8/28/2002 , 134 .
8/20/02 (dup) * _ 146
-5/22/2002 - 168
_3I30/2002 ' 128
DRMW-13 (Cont.) __2I20/2002 115
1125/2002 - | 18.5
- 1214272001 . p8b
7/20/2000 ' ' 9.8
72111999 3.6
5/26/1998 9.2
7221997 | -7
B-Zone Woils
DRMW-15 10/15/2002 492
B/26/2002 - | 3.99
5/2212002 5
5/22/02 {dup) * _ 468
3/30/2002 4.91
220/2002 | ~ 3.65
112712002 o 4.35 -
421122001 4.94
7/20/2000 _ 0.763
112111999 © 0263
-Zone alls . -
| - ] 1019 1. NQ({<0.08)
IND = Not Detecied at o above the himit of detectlon (LOD).
o listed LOD Is approximate and varles by instrument and over time.
NQ = Not Ouantifisble. Detected & quantification (LOQ).
= pstimated value (below Iaboratory quantitation imit).
Note: Analylical method changed as of November 2001 (see ‘Section 2.0 of DuPont (2003b)
or detalls).
1 Ansl cal du !icatea values were p evlous nadvertently omitted from the tables. _____

_ 1129/2003 30f3 Tab 6.3 Consent Order T&F xls
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. - . - Table 6.4
_ Summary of Analytlca) Results:

G-8in Surface Water
Dry Run Landfill
Lubeck, WV
— Sample Dato -8 (ughl)
OUTLET 001 1312172002 846
10/30/2002 81.7
9/30/2002 _ _No-flow conditions
._BI3072002 No-flow conditions
7/31/2002 No-flow conditions
7172002 No-flow conditions
6/26/2002 No-flow conditions
5/28/200 309
412412002 M
3/25/2002 71.8
2/25/2002 439
1128/2002 | 41.8
121212001 No-flow conditions
10/3/2000 315
12/291999 68
5/19/1998 17
) __ABN996 86 .
OUTLET 003 130002 ~ No-flow condifions
' 10/30/2002 _No-flow conditions
9/30/2002 No-flow conditions
8/30/2002 No-flow conditions
7/412002 283 o
6/28/2002 ‘No-flow conditions
52812002 No-flow conditions
- 4/29/2002 201
312612002 8.7,
2/25/2002 No-flow conditions
__1128/2002 __No-flow conditions
12112/2001 ~No-flow conditions
OUTLET 004 11/30/2002 ~_No-flow conditions
10/30/2002 No-flow conditions
9/30/2002 No-flow conditions
8/30/2002 No-flow conditions
7/1/2002 . 0.7 )
8/28/2002 No-flow conditions
5/28/2002 No-flow conditions
_AR27/2002 No-flow conditions _
31262002 158
—2125/2002 "No-flow conditions
1/282002 No-flow conditions
. 12112/2001 No-flow conditions
172872003 10f3 Tab 6.4 Consent Order T8F xls
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. ’ Table 6.4
. Summary of Analytical Resuits:

C-8 in Surface Water .
Dry Run Landfill
Lubeck, WV
e ample L Date X (L — jl
PROPERTY BOUNDARY —10130/2002 38
: : 8/30/2002 | No-flow conditions
5p8/2002 | 941
412412002 669
3/25/2002 _ 228
20252002 | 381
_ 11282002 14 .
121212001 399
—_10/3/2000 j 10.3
12129/1999 39
711411998 0.88
41911986 .99
STREAM SAMPLING POINT# 10/30/2002 . 1.63 ,
{881) __Bpoeooz | No-flow conditions
51282002 163
42412002 _ 0.932
‘l’ 32612002 7.06
212512002 0.85
' A/28/2002 .. 0883
1211212001 1.19
10/2/2000 0758
12/29/1999 0.54
- I _biHo/e98 i
STREAM SAMPLING POINT#2 10/30/2002 292
(85-2) B/20/2002 ] No-flow conditions
5/28/2002 51
412472002 288
312812002 56.8
212512002 24.3
1282002 | 424
12/12/2001 205
10/3/2000 2B
12/29]1999 . 87
_5/19/1998 | 4.6 _
1/29/2003 2013 Tab 6.4 Consent Order T&F s
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\ . Table 6.4

* Summary of Analytical Results:
C-8 in Surface Water

Dry Run Landfill
Lubeck, WV
:  DRLEACHATE 10/30/2002 _ 704
512812002 160
" AIRAI2002 237
32512002 334
22512002 . 256
1128/2002 398
12122001 109
10/3/2000 274
~ 12129/1999 3
5119/1998 56
- o ) 712211991 62
POND UNDERDRAIN | 10/30/2002 38,8
5/20/2002 87.4
412412002 334
312612002 687
2R6/2002 | 37.1
1128/2002 29.3
: 12112720010 854 —
Note: Analytical method changed as of November 2001 {(see Seclion 2.0 of DuPont (2003b)
for details). :
1/29/2003 30f3 Tab 6.4 Consent Order TAF.XS
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