
 

 
SIXTH FIVE-YEAR REVIEW REPORT FOR  

AVTEX FIBERS, INC. SUPERFUND SITE 
WARREN COUNTY, VIRGINIA 

 
 
 
 

 

 
 
 

MARCH 2023 
 
 
 
 

 
 
 

Prepared by 
 

U.S. Environmental Protection Agency 
Region 3 

Philadelphia, Pennsylvania 
 

       
 
---------------------------------      ----------------------------------- 
Paul Leonard, Director      Date    
Hazardous Site Cleanup Division 
U.S. EPA, Region 3 
 
 
  

Digitally signed by PAUL 

PAUL LEONARD LEONARD 
Date: 2023.03.23 09:06:15 -04'00' 



1 
 

Table of Contents
LIST OF ABBREVIATIONS & ACRONYMS .........................................................................................................2  
I. INTRODUCTION...................................................................................................................................................4  

Site Background .....................................................................................................................................................4  
FIVE-YEAR REVIEW SUMMARY FORM ........................................................................................................8  

II. RESPONSE ACTION SUMMARY ......................................................................................................................8  
Basis for Taking Action .........................................................................................................................................8  
Response Actions .................................................................................................................................................10  
Decision Documents ............................................................................................................................................11  
Clean Up Goals ....................................................................................................................................................13  
Status of Implementation .....................................................................................................................................15  
Institutional Control Review ................................................................................................................................18  
Systems Operations/Operation & Maintenance (O&M) ......................................................................................24 

III. PROGRESS SINCE THE PREVIOUS REVIEW ..............................................................................................25  
IV. FIVE-YEAR REVIEW PROCESS ....................................................................................................................29  

Community Notification, Involvement & Site Interviews ...................................................................................29 
Data Review .........................................................................................................................................................30  
Site Inspection ......................................................................................................................................................37  

V. TECHNICAL ASSESSMENT ............................................................................................................................38  
QUESTION A:  Is the remedy functioning as intended by the decision documents? .........................................38 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? .................................................................................................................................39  
QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
remedy? ................................................................................................................................................................41  

VI. ISSUES/RECOMMENDATIONS .....................................................................................................................41  
OTHER FINDINGS .............................................................................................................................................42  

VII. PROTECTIVENESS STATEMENT ................................................................................................................42  
VIII. NEXT REVIEW ..............................................................................................................................................44  
APPENDIX A – REFERENCE LIST ................................................................................................................... A-1  
APPENDIX B – SITE CHRONOLOGY ...............................................................................................................B-1  
APPENDIX C – CLEANUP GOALS FOR OU2, OU7 AND OU10 MEDIA ......................................................C-1  
APPENDIX D – SITE MAP ................................................................................................................................. D-1  
APPENDIX E – SITE INSPECTION CHECKLIST ............................................................................................. E-1
APPENDIX F – SITE INSPECTION PHOTOS .................................................................................................... F-1
APPENDIX G – FIGURES AND TABLES ......................................................................................................... G-1  
APPENDIX H – DETAILED ARARs REVIEW .................................................................................................. H-1  
APPENDIX I – DETAILED TOXICITY REVIEW ............................................................................................... I-1  
APPENDIX J – INTERVIEW FORM .................................................................................................................... J-1  
APPENDIX K – PRESS NOTICE AND POSTCARD ......................................................................................... K-1  
 
 
 
 
 
 

 
 
 
 
 
 
 
 



2 
 

LIST OF ABBREVIATIONS & ACRONYMS

ARAR   Applicable or Relevant and Appropriate Requirement 
bgs  Below Ground Surface 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
CFR   Code of Federal Regulations 
COC  Contaminant of Concern 
CZA  Capture Zone Analysis 
EDA  Economic Development Authority 
EPA   United States Environmental Protection Agency 
ESD  Explanation of Significant Differences 
FAB  Fly Ash Basin 
FMC  FMC Corporation 
FYR  Five-Year Review 
GLTP  Groundwater and Leachate Treatment Plant 
GV  Gas Vent 
GWMP  Groundwater Management Plan 
HQ  Hazard Quotient 
IC  Institutional Control 
ICIAP  Institutional Control Implementation and Assurance Plan 
LEL  Lower Explosive Limit 
MCL  Maximum Contaminant Level 
MCLG  Maximum Contaminant Level Goal 
µg/L  Micrograms Per Liter 
mg/kg  Milligrams Per Kilogram 
mg/L  Milligrams Per Liter 
MSL  Mean Sea Level 
NCP   National Contingency Plan 
NLF  New Landfill 
NPDES  National Pollutant Discharge Elimination System 
NPL   National Priorities List 
NTCRA Non-Time-Critical Removal Action 
O&M   Operation and Maintenance 
OU  Operable Unit 
PAH  Polycyclic Aromatic Hydrocarbon 
PB  Polishing Basin 
PCB  Polychlorinated Biphenyl 
PPM  Parts Per Million 
PPA   Prospective Purchaser Agreement  
PRP  Potentially Responsible Party 
RAO  Remedial Action Objective 
RI/FS  Remedial Investigation and Feasibility Study 
RSL  Regional Screening Level 
ROD  Record of Decision 
SB  Sulfate Basin 
SPLP   Synthetic Precipitation Leaching Procedure 
RPM  Remedial Project Manager 
SLERA  Screening-Level Ecological Risk Assessment 
SVOC  Semi-Volatile Organic Compound 
TCRA  Time-Critical Removal Action 
TSCA  Toxic Substances and Control Act 
TSDF   Toxic Substance Disposal Facility 
UECA  Uniform Environmental Covenant Act 
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UU/UE  Unlimited Use and Unrestricted Exposure 
VISL Vapor Intrusion Screening Level 
VA DEQ Virginia Department of Environmental Quality 
VB Viscose Basin 
VOC Volatile Organic Compound 
VSWMR Virginia Solid Waste Management Regulations 
WWTP Wastewater Treatment Plant 
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I. INTRODUCTION

The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR Reports such as this one. In addition, FYR Reports 
identify issues found during the review, if any, and document recommendations to address them. 
 
The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)) and considering EPA 
policy.  
 
This is the Sixth FYR for the Avtex Fibers, Inc. Superfund site (the Site). The triggering action for this statutory 
review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 
pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(UU/UE).  
 
The Site consists of 10 operable units (OUs) (Table 1). EPA selected remedies in decision documents for OUs 1, 
2, 3, 4, 5, 7, 8 and 10. With the exception of OU1, those OUs will be addressed in this FYR.1 EPA established 
OU6 and OU9 for administrative purposes.  
 

Table 1: Site OUs 

OU1 
Groundwater contamination caused by leachate leaking from Viscose Basins (VBs) 9, 10 and 11; EPA later 
suspended OU1 remediation and addressed the cleanup under OU7  

OU2 Polychlorinated biphenyl (PCB)-impacted soil above 10 milligrams per kilogram (mg/kg) 
OU3 Unstable acid reclaim buildings
OU4 Site security
OU5 Drums of hazardous substances 
OU6 Investigation of on-site buildings
OU7 Groundwater, surface water and VBs 9, 10 and 11 
OU8 Site areas previously known as Areas B and C
OU9 Ecological risk investigation and risk assessment

OU10 VBs 1 through 8, and the New Landfill (NLF), Plant Area Soils and the wastewater treatment plant (WWTP) 
 
EPA Remedial Project Manager (RPM) Alan Geyer led the FYR. Participants included EPA Co-RPM Lisa 
Denmark, Virginia Department of Environmental Quality (VA DEQ) Project Manager Cortney Marquette and 
staff members from the potentially responsible party’s (PRP) contractor, Parsons. FMC Corporation (FMC), the 
PRP, was notified of the initiation of the FYR. The review began on 5/18/2022. 
 

Site Background  
The 440-acre Site is located in Front Royal, Warren County, Virginia (Figure D-1). Between 1940 and 1989, 
different companies, including Avtex Fibers-Front Royal, Inc. (Avtex), manufactured rayon, polyester and 
polypropylene fibers for commercial, defense and space industries. Plant operations generated three major waste 
types:  
 

 Metal-bearing sludge generated when waste acid from the production process was treated with lime in the 
wastewater treatment plant (WWTP). Operators disposed of this sludge in six sulfate basins (SBs).  

 Fly ash generated from the combustion of coal in the on-site power plant. Operators disposed of fly ash in 
four impoundments and one stockpile.  

 
1 Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed cleanup of groundwater 
contaminated by VBs 9-11 under OU7.  

• 

• 
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 Waste viscose that was primarily an off-specification product from the production process. Operators 
disposed of waste viscose in 11 on-site viscose basins (VBs). 

 
Plant operators disposed of other solid wastes in an on-site solid waste landfill permitted by the Commonwealth 
of Virginia. Facility operations and waste disposal practices contaminated soil, sediment, surface water and 
groundwater with hazardous constituents, including polychlorinated biphenyls (PCBs), polycyclic aromatic 
hydrocarbons (PAHs), metals and carbon disulfide. In 1963, American Viscose sold the plant and property to 
FMC. In 1976, FMC sold the plant and property to Avtex Fibers-Front Royal, Inc. (Avtex). Following Avtex’s 
bankruptcy in 1990, responsibility for cleanup was referred back to FMC. FMC is the Site’s sole PRP. 
 
The Norfolk Southern Railroad bisects the Site from north to south and divides it into two areas. The former plant 
production area (plant area) occupies about 200 acres east of the railroad tracks; the Former Waste Disposal Areas 
occupy about 240 acres west of the railroad tracks (Figure 1). Current features of the plant area include offices 
within the former facility administration building, open fields and parking lots. A recreation area referred to as the 
Skyline SoccerPlex (SoccerPlex) occupies the far southeast part of the Site. The area west of the railroad tracks 
has been designated as a conservation area. It includes 23 capped or covered basins and fill areas, paved and 
gravel roads, a pond, remedial features and equipment, and a groundwater and leachate treatment plant (GLTP) 
(Figures 1 and 2). FMC’s cleanup efforts on the Site’s multiple capped or covered areas have resulted in the 
return of native vegetation and wildlife to the area. A groundwater plume from the conservation area/former waste 
disposal areas extends southwest under the South Fork Shenandoah River and beneath properties on the west bank 
of the river. Properties overlying the contaminated groundwater west of the river are considered part of the Site 
(Figures 1 and 3). Avtex acquired and demolished structures on most of the properties where the contamination 
was discovered. 
 
Redevelopment of the Site has been a top priority since the beginning of cleanup efforts. The Town of Front 
Royal and the Front Royal Economic Development Authority (EDA) worked together to develop a redevelopment 
plan for the Site, which has facilitated the beneficial reuse of parts of the Site. In partnership with the EDA, the 
U.S. Soccer Foundation, FMC and Warren County; the SoccerPlex was built on a portion of the Site in 2006. It 
includes a skate park, soccer fields, walking trails, a covered pavilion, restrooms and associated parking areas. 
The Town of Front Royal owns 5 acres of the plant area north of Kendrick Lane, which is being developed as a 
new police station.  In December of 2017, the Town of Front Royal broke ground on the police station project 
which was completed in late 2018. In 2014, EPA and EDA, along with other site property owners, FMC, a 
nonprofit organization named The Clean Water Project, Inc. (Clean Water Project), and VA DEQ, worked 
together to create environmental covenants that address area-specific activity and use restrictions at the Site, as 
well as the adjacent property to the north/northwest. The new covenants’ varied restrictions and permissions for 
use across the Site, including light industrial/commercial uses on the plant side and support future redevelopment 
efforts and reuse of site properties. 
 
Groundwater was the primary source of potable water for areas west of the South Fork Shenandoah River. FMC 
provides water to three private property owners on the west side of the river by filling cisterns. The Town of Front 
Royal provides potable water to areas east of the river via a public water supply system. There are two 
hydrogeologic units at the Site – the overburden unit and the shale bedrock unit. Groundwater is present in both 
units, although only the bedrock unit is used regionally for water supply. Lateral groundwater flow through the 
overburden materials is generally west toward the river, where it discharges. Groundwater within the bedrock 
zone flows toward the southwest. At depth, groundwater passes under the river. The primary surface water feature 
at the Site is the South Fork Shenandoah River. Surface water from the Site generally drains west toward the 
river. The South Fork Shenandoah River flows northeast to its confluence with the North Fork. Next to the Site, 
the river is used for recreational fishing and boating. 
 
For reference, Appendix A includes a list of documents reviewed during this FYR. Appendix B includes a 
timeline of site events. 
 
 

• 
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Figure 1. Site Map 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. Groundwater and Leachate Treatment Plant (GLTP) 

0 1,000 2,000 4,000 
Feet 

Sources: Esri, DeLorme, AND, Tele Atlas, First American, UNEP-WCMC, USGS, 
Digita/Globe, GeoEye, Earthstar Geographies, CNES/Airbus OS, USDA, AEX, 
Getmapping, Aerogrid, /GN, /GP, swisstopo, Figure 1 of the OU7 ROD, the 2014 
UECA and Figure 1 of the 2015 Annual Site-wide Groundwater, Surface Water, 
and Sediment Monitoring Report for OU7, OU10 and NTCRA Basins. 

Legend 
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Avtex Fibers, Inc. Superfund Site 
Town of Front Royal, Warren County, Virginia 
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Figure 2. Site Waste Disposal Basins 
 

 
Note: Figure above is Figure 1 from the Site’s May 2015 Site-Wide Post-Closure Care Operation and Maintenance (O&M) 
Plan. 
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FIVE-YEAR REVIEW SUMMARY FORM

 
 

II. RESPONSE ACTION SUMMARY 
 

Basis for Taking Action 
EPA added the Site to the Superfund program’s National Priorities List (NPL) in 1986. In 1993, EPA and FMC 
entered into a Consent Order requiring FMC to thoroughly investigate the Site. In 1994, EPA and FMC completed 
a site wide Remedial Investigation (RI). The RI assessed buildings, sewers, waste disposal areas, on-site soil and 
groundwater.  
 
EPA divided the Site into 10 OUs to manage the cleanup. EPA established OU6 and OU9 as administrative OUs 
to require building investigations and to require an ecological risk investigation and risk assessment. EPA 
addressed OU6 through a time-critical removal action (TCRA), which is discussed in the Response Actions 
section of this FYR. EPA addressed OU9 through the performance of the Site’s 1999 Final Ecological Risk 
Assessment. It concluded that metals and PCBs posed an unacceptable risk to ecological receptors site wide. The 
remedies selected by the Site’s decision documents addressed those ecological risks.2  The following sections 
describe the basis for taking action for each non-administrative OU. 

 
2 There is no ROD for OU9. Ecological risks for the Plant Area Soils are discussed in greater detail in the Technical 
Assessment section. 

SITE IDENTIFICATION

Site Name: Avtex Fibers, Inc.  

EPA ID: VAD070358684  

Region: 3 State: Virginia City/County: Front Royal / Warren 

SITE STATUS

NPL Status: Final

Multiple OUs? 
Yes 

Has the Site achieved construction completion? 
Yes

REVIEW STATUS

Lead agency: EPA

Author name: Alan Geyer

Author affiliation: EPA Region 3

Review period: 5/18/2022 – 3/23/2023

Date of site inspection: 10/12/2022

Type of review: Statutory

Review number: 6

Triggering action date: 3/23/2018

Due date (five years after triggering action date): 3/23/2023 
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OU1 and OU7 (groundwater and surface water contamination caused by leachate from VBs 9, 10 and 11): 
The risk assessment, performed as part of the OU7 RI, identified unacceptable risks associated with the following 
exposure pathways: inhalation of hydrogen sulfide and carbon disulfide from VB 9 for future residents and 
commercial worker exposure scenarios, and dermal contact with and ingestion of groundwater for future 
residents. The OU7 risk assessment identified carbon disulfide, arsenic and mercury as the primary risk drivers 
for groundwater. The RI did not identify any risks to human health associated with surface water in the South 
Fork Shenandoah River; however, samples collected during the low river stage identified potential risks to 
ecological receptors.   
 
OU2 (PCB-impacted soil): 
In 1989 EPA completed the RI and identified unacceptable human health risks associated with contact with PCB-
contaminated soil and an immediate threat to the ecological receptors through the discharge of PCB-contaminated 
wastewater from the plant’s sewer system to the river. 
 
OUs 3, 4 and 5 (unstable buildings, site security and drummed waste): 
The 1990 Record of Decision (ROD), which also included OU2, determined that the acid reclaim building, 
drummed waste and the lack of site security posed potential physical safety and chemical hazards to on-site 
visitors and workers. The acid reclaim building also presented an obstacle to future site work.  
 
OU8 (Areas B and C): 
The 2000 ROD defined OU8 as soil associated with a 24-acre open field on-site, referred to as Area B, and a 10-
acre paved parking area, referred to as Area C. In 1995, FMC investigated soil at site Areas A, B and C.3 Area 
investigations identified shallow soil (0-2 feet) in Areas B and C as the only media of concern, but concluded that 
the soil does not pose a risk to human health based on an industrial/commercial land use scenario.4 Risks 
associated with Area B and C shallow soil under other land use scenarios, such as residential use, have not been 
evaluated. The site’s 1999 ecological risk assessment did not identify any unacceptable risks to ecological 
receptors in Areas B and C. The Site’s 2012 Explanation of Significant Differences (ESD) renamed site Areas B 
and C as Areas 2B and 2A, respectively.   
 
OU10 (VBs 1 through 8, the New Landfill (NLF), Plant Area Soils, and Area A): 
VBs 1 through 8 
The risk assessment performed as part of the 1994 Sitewide RI found that several compounds in soil/waste 
samples collected from the top 2 feet of VBs 1 through 8 exceeded EPA’s Region 3 risk-based screening 
concentrations, based on individual soil exposure for future recreational, current site worker and trespasser use 
scenarios. The constituents that exceeded the risk-based screening concentrations included arsenic, lead, 
benzo(a)pyrene and dibenzo(a,h)anthracene. Several leachate constituents – lead, mercury and nickel – from the 
VBs exceeded Virginia Surface Water Quality Standards for human health.   
 
The NLF 
At the time of the 1994 Sitewide RI, wastes in the NLF were exposed and posed a direct contact risk to future 
recreational users and future construction workers. Arsenic concentrations in surface materials and adjacent soil 
exceeded the EPA Region 3 risk-based screening concentrations. The Site’s 1999 Final Ecological Risk 
Assessment concluded that metals and PCBs pose a potential risk to ecological receptors at the NLF. The risk 
assessment also determined that arsenic concentrations in leachate from the NLF would pose a threat to 
groundwater quality if containment and collection of leachate were discontinued.  
 
 
 
 

 
3 FMC addressed soil contamination at Area A as part of OU10 Plant Area Soils (discussed in the following FYR section). 
4 The site’s OU8 ROD concluded that plant operations were not conducted in site Areas B and C. It also concluded that 
contamination discovered in those areas must have migrated or been transported from the manufacturing areas. 
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Plant Area Soils, Area A 
The risk assessment performed as part of the 1994 Sitewide RI concluded that lead concentrations in Plant Area 
Soils presented an unacceptable risk to future workers. The Site’s 1999 Final Ecological Risk Assessment 
concluded that metals and PCBs in Plant Area Soils pose a potential risk to ecological receptors at the NLF.  
 

Response Actions
In the 1988 OU1 ROD, EPA selected a remedy to address the groundwater contamination. The remedy called for 
the extraction and treatment of groundwater beneath and downgradient of VBs 9, 10 and 11. EPA subsequently 
suspended the OU1 remedy, pending the completion of a sitewide investigation (the 1994 Sitewide RI). 
 
In 1989, Avtex, who had been struggling to remain solvent for many years, declared bankruptcy and ceased 
operations.  EPA subsequently initiated emergency removal actions to prevent releases from reactive and 
dangerous materials left in tanks, piping and buildings.  
 
In 1999, EPA entered into a Consent Decree with FMC in which FMC agreed to conduct all future response 
actions at the Site, including, but not limited to, a TCRA, two non-time-critical removal actions (NTCRAs), and 
the implementation of remedies to be selected by an OU7 ROD and an OU10 ROD. The sections below 
summarize those actions.    
 
TCRA – Buildings (1994-2011) 
EPA conducted building investigations (OU6) and evaluations in 1994 and 1996. The investigations identified 
large amounts of remaining chemicals, leaking pipes and vessels, and poor structural integrity of the Site 
buildings. In response to those findings, EPA completed the TCRA to demolish manufacturing buildings on-site. 
In September 1998, as part of a global settlement with EPA, FMC assumed responsibility for management of the 
demolition debris and waste materials, as well as management of wastewater and stormwater at the Site. Debris 
and materials were either treated on-site for reuse or taken off-site for disposal or recycling. FMC with EPA 
oversight, completed most of the demolition work in 2006, with some components incorporated into the NTCRAs 
and OU10 remedial action. EPA determined that the work was completed in September 2011. 
 
NTCRA – Basins (2000-2014) 
On January 31, 2000, EPA signed a Removal Action Memorandum for the closure of the basins. The goal of this 
removal action was to mitigate current and potential future risk to ecological receptors from direct contact with 
uncovered waste in the basins and to mitigate the release of contaminants that could potentially impact ecological 
receptors in the South Fork Shenandoah River. The cleanup plan called for consolidation of wastes on Site and 
provided for closure of the basins containing wastes using engineered protective caps or soil covers. Depending 
on the basin and its contents, the basin closures involved either covering with 2 feet of clean soil or construction 
of low-permeability caps. The basin cover systems prevent direct human and ecological exposure to wastes 
consolidated within the basins, and geomembrane caps installed over some of the basins also prevent infiltration 
of water through wastes, reducing leachate generation and groundwater impacts. Table 2 below summarizes the 
cover systems for each of the NTCRA areas. The work also included installation of passive gas vents within the 
SB cover systems, vegetation of the basin covers with warm-season grasses and installation of stormwater 
drainage controls. FMC, with EPA oversight, began implementing the basin closure project in May 2001 and 
completed it in 2014. EPA approved FMC’s Remedial Action Report and certification of completion for the 
Basins NTCRA in September 2015. 
 

Table 2: Summary of NTCRA Basin Cover Systems 
Basin/Area Cover System 

SB-1 cells 1 through 3 and cell 4 east, SB-3, SB-4 and the 
emergency lagoon 

Combination of a geomembrane cap and a 2-foot clean soil 
cover

SB-1 cell 4 west, Fly Ash Basins (FABs) 1 through 3, FAB 
6, fly ash removal area, and polishing basins (PBs) 1 
through 3 

2-foot soil cover system
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SB-2 and Fly Ash Stockpile Combination of 2-foot soil cover and clean closed*
SB-5 Clean closed*
Note: Figure 2 shows the locations of the basins listed above.
*Clean closed = cover not required-water covering the basins was treated and sludge was excavated and placed in SB1,3,4 

NTCRA – Buildings and Sewers (2002-2013) 
Between January 2002 and December 2013, FMC performed a NTCRA to address site sewers and buildings that 
were not addressed under the previous Buildings TCRA. Cleanup involved decontamination of buildings, 
foundations, and aboveground and subgrade structures, as well as the removal of over 56,000 linear feet of sewers 
and 222 manholes. EPA approved FMC’s Remedial Action Report and certification of completion for the 
Buildings NTCRA in December 2015.   
 

Decision Documents 
EPA selected long-term remedies in individual RODs for OU1, OU2, OU7, OU8 and OU10 and two ESDs. The 
OU2 ROD also established remedies for OUs 3, 4 and 5. OU6 and OU9 are administrative OUs and do not have 
RODs. Table 3 lists the remedies selected by each decision document and the associated remedial action 
objectives (RAOs).  
 

Table 3: Decision Documents, Selected Remedies and RAOs 
Decision 

Document and 
Year 

Associated Site 
Area(s)/Impacted 

Media
Selected Remedy RAOs 

OU1 ROD 
(1988) 

Groundwater 
contamination 
caused by leachate 
from VBs 9, 10 
and 11  

Extraction and treatment of contaminated 
groundwater, monitoring of on-site and off-
site groundwater, surface water and basin 
fluids; and groundwater use restrictions. 
 
Following Avtex’s bankruptcy in 1990, 
EPA suspended OU1 remediation and later 
addressed the cleanup under OU7.

Not applicable. See OU7 ROD. 

OU2, OU3, 
OU4 and OU5 
ROD  
(1990) 

PCB-impacted 
soil, the acid 
reclaim building, 
site security and 
drums 

OU2 – PCB-impacted soils: Excavation 
and off-site disposal of 5,000 cubic yards 
of PCB-contaminated soil and restoration 
of excavated areas. 
 
OU3 – Acid reclaim building: Dismantling 
and demolition of the unstable acid reclaim 
building and associated equipment for off-
site disposal/recycle. 
 
OU4 – Continued site security, control, 
maintenance, and health and safety 
measures. 
  
OU5 – Identification and off-site disposal 
of 2,879 drums.

Mitigate potential risks to public 
health and the environment 
associated with wastes contained in 
drums, PCB-contaminated soil, the 
acid reclaim building and the lack 
of site security.  

Remove obstructions to future site 
investigations and remediation 
efforts.  

OU8 ROD 
(2000) 

Areas B and C5 Institutional controls to permanently 
restrict land uses to commercial/industrial. 

Ensure that the reasonably 
anticipated future land use remains 
commercial/industrial in perpetuity.  

OU10 ROD 
(2004) 

VBs 1 through 8, 
the NLF, Plant 
Area Soils and the 
WWTP

VBs 1-8: Improvement of existing soil 
covers, leachate collection and treatment, 
and groundwater monitoring. 
 

VBs 1-8 and the NLF: Prevent 
direct human and ecological 
receptor contact with VBs 1-8 and 

 
5 The Site’s 2012 ESD renamed site Areas B and C as Areas 2B and 2A, respectively. 

I 
I 
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Decision 
Document and 

Year

Associated Site 
Area(s)/Impacted 

Media
Selected Remedy RAOs 

The NLF: Construction of a soil cap, 
leachate collection and treatment, and 
groundwater monitoring. 

Plant Area Soils: Excavation of soil with 
contaminant concentrations above defined 
criteria, stabilization of soil deemed to be 
characteristically hazardous due to metals, 
off-site disposal of all treated and untreated 
soil with contaminant concentrations above 
specified groundwater protection standards 
and all soil containing 50 milligrams per 
kilogram (mg/kg) or greater of total PCBs, 
and either on-site or off-site disposal of 
remaining excavated soil.*   
 
The WWTP: Decontamination and 
demolition. 

NLF soil and waste and prevent the 
migration of contaminants. 

Mitigate current and future 
potential risks to human health and 
ecological receptors associated with 
leachate from VBs 1-8 and 
uncovered leachate-contaminated 
soil. 

Control production and 
uncontrolled releases of gases from 
VBs 1-8 and the NLF. 
 
Plant Area Soils:  
Mitigate direct contact risks to 
humans and ecological receptors 
posed by contaminants in 
Plant Area Soils. 

Mitigate future human health and 
ecological risks associated with the 
potential migration of contaminants 
to surface water. 

Mitigate current and potential 
future risks associated with the 
migration of contaminants to 
groundwater. 

WWTP: 
Remove the WWTP when it is no 
longer needed. 

OU10 ESD 
(2006) 

Plant Area soils 

Expansion of the area being addressed as 
Plant Area Soils to include additional areas 
of concern, including soil in the Vicinity of 
the SoccerPlex, the Burnt Debris/Ash Area 
and the Coal Seam Area.

Prevent direct contact with soil 
containing contaminants above 
health-based levels.  

OU7 ROD 
(2007) 

Groundwater 
contamination 
caused by leachate 
from VBs 9, 10 
and 11 

Construction and operation of a 
groundwater extraction and treatment plant 
and a WWTP; capping and construction of 
a leachate extraction system for VBs 9-11; 
characterization, removal and disposal of 
contaminated sediment associated with 
seeps next to VBs 1, 10 and 11 and OU7 
soil located outside of VBs 9, 10 and 11; 
institutional controls; provision of water to 
affected property owners on the west side 
of the South Fork Shenandoah River; 
annual monitoring of surface water, 
sediment and biota in the South Fork 
Shenandoah River; and post-closure 
monitoring and maintenance.  

Prevent human exposure to 
contaminated groundwater that 
would result in unacceptable levels 
of risk. 

Prevent human and ecological 
receptor exposure through direct 
contact with waste in VBs 9-11. 
 
Mitigate risks from principal threat 
waste in VBs 9-11 through leachate 
treatment. 
 
Restore groundwater to its 
beneficial uses by reducing 
contaminant concentrations. 



13 
 

Decision 
Document and 

Year

Associated Site 
Area(s)/Impacted 

Media
Selected Remedy RAOs 

Mitigate further releases to 
groundwater of hazardous 
substances from residual 
contamination in VBs 9, 10 and 11. 

Control and mitigate contaminated 
groundwater plume discharge to the 
river. 

Control the production and release 
of hazardous and/or noxious gases 
from VBs 9, 10 and 11 that can 
present an unacceptable risk or 
public nuisance.

OU7, OU8 and 
OU10 ESD 
(2012) 

Areas B and C, 
VBs 1-8, the 
WWTP, the NLF, 
Plant Area Soils, 
and areas of 
contaminated 
groundwater

Modification of the Conservation Easement 
by replacing the existing easement with 
multiple Environmental Covenants to 
address multiple owners and property uses, 
and modification of Ecological Backfill 
Values with site-specific cleanup values. 

The ESD did not establish new 
RAOs; it states that the modified 
remedy is consistent with the RAOs 
established by the OU7, OU8 and 
OU10 RODs.  

* The remedy selected in the OU10 ROD does not require institutional controls. However, the OU10 ROD states that the 
Conservation Easement, implemented under OU8, as an institutional control will provide additional long-term protection. 

 

Clean Up Goals 
EPA established cleanup goals for each affected media and corresponding area(s) in the decision documents listed 
above. Those cleanup goals are presented below, by OU. A compendium of the cleanup goals is included as 
Appendix C 
 
OU2 Soil  
The OU2 ROD established a soil cleanup goal for PCBs of 10 milligrams per kilogram (mg/kg). Table C-1 in 
Appendix C lists the OU2 Soil Remedial Goal for Total PCBs.  
 
OU7 
Groundwater 
The OU7 ROD states that the remediation of groundwater at the Site will continue until the respective maximum 
contaminant levels (MCLs) for carcinogens and Maximum Contaminant Level Goals (MCLGs) for non-
carcinogens for the COCs are attained and the excess cancer risk associated with potential residential use of the 
groundwater is reduced to one in 10,000 (1x10-4) and the hazard index is reduced to 1 for each specific organ. For 
COCs without MCLs or MCLGs, Risk Based Cleanup Goals were established from EPA Region 3 risk-based tap 
water standards presented at cancer/hazard target benchmarks of 1x10-4 for carcinogens and 1 for 
noncarcinogens. Table C-2 in Appendix C lists the groundwater cleanup goals established by the OU7 ROD. 
 
Soil 
The OU7 ROD required characterization of OU7 soil located outside the basins that would not be covered by the 
VB 9, 10, and 11 cover systems. All soils and sediments classified as hazardous waste were to be disposed of at 
an off-site Resource Conservation and Recovery Act Subtitle C landfill. All non-hazardous soil and sediment that 
met groundwater protection standards but exceeded the regional screening levels (RSLs) for industrial soil at a 
total excess cancer risk of 1x10-5, a total non-cancer risk for target organ-specific HQ of 1, and/or EPA’s Region 3 
Ecologically Protective Backfill Values, as listed in Table 11 of the OU7 ROD, were to be excavated and placed 
in the basins under the cap.  
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Following the OU7 ROD, EPA determined that the original Ecologically Protective Backfill Values for 
aluminum, iron, manganese, mercury and zinc were lower than naturally occurring regional background levels. 
Therefore, EPA concluded that remediation of soil below background levels to meet the original standards in 
Table 11 of the OU7 ROD, for those five metals would be extremely difficult to achieve. Table 4 lists the 
modified, site-specific OU7 soil cleanup goals established by the 2012 Second ESD (2012 ESD) for those five 
metals. Table C-3 in Appendix C list the soil cleanup goals established by the OU7 ROD and modified by the 
2012 ESD. 
 

Table 4: Modified Ecologically Protective Cleanup Values for Five OU7 Soil COCs    

COC 
Modified 2012 ESD Ecologically 

Protective Backfill Cleanup Values 
(mg/kg) 

aluminum 20,200 

iron 31,700 

manganese 441

mercury 0.14

zinc 233

pH* 5.5 standard units 

* The 2012 ESD also added an additional OU7 soil performance standard to address 
the acidic nature of site soil. The ESD requires that the upper 6 inches of cover soil in 
remediated areas be amended as needed to achieve a pH of no less than 5.5 prior to 
seeding/replanting.  

 
Surface Water, Sediment and Biota 
The OU7 ROD did not establish cleanup goals for surface water, sediment or biota. It states that annual sampling 
of surface water, sediment and biota in the South Fork Shenandoah River will be conducted to determine if there 
are decreasing trends in the concentration of contaminants. The Site’s February 2015 Revised Surface Water and 
Sediment Monitoring Plan for OU7 established screening criteria for surface water and sediment. Screening 
criteria for naphthalene is based on EPA Region 3 Biological Technical Assistance Group Aquatic Freshwater 
Screening Levels. The Plan established the EPA Region 3 Freshwater Sediment Screening Benchmarks as the 
sediment screening criteria.     
 
Air 
The OU7 ROD established an air sampling and monitoring program to be implemented during the remedial action 
to ensure that air emissions from the VB 9, 10 and 11 vents do not: 1) result in air concentrations that pose an 
unacceptable risk by exceeding the 1x10-5 risk level for carcinogens or a hazard quotient (HQ) of 1 for non-
carcinogens; 2) pose an ignition or explosion hazard; and 3) pose nuisance odor issues with off-site residences or 
area users.   
 
OU10 Soil 
The OU10 ROD established soil cleanup goals based on both direct contact and protection of groundwater. Soil 
from 0-10 feet below final grade shall meet the direct contact human health standards and the groundwater 
protection standards. The OU10 ROD established a direct contact soil cleanup goal for PCBs of 25 mg/kg. Soil 
deeper than 10 feet shall meet the groundwater protection standards only.  
 
The soil cleanup standards for groundwater protection are based on non-zero maximum contaminant level goals 
(MCLGs). In the absence of a non-zero MCLG, the MCL is used as the groundwater protection standard, when 
available. See Appendix I for information regarding how to screen soil samples against the soil cleanup goals for 
protection of groundwater. Table C-4 in Appendix C lists the soil cleanup standards for the Plant Area Soils 
established by the OU10 ROD.  
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Following establishment of the OU10 Plant Area Soils boundaries by the OU10 ROD, FMC discovered 
contaminated soil at three areas outside the initially established OU10 boundary. The newly identified areas were 
within the parcel now occupied by the SoccerPlex (Figure 1). In 2004, FMC completed the Remedial 
Investigation of the Proposed Skyline SoccerPlex to supplement the 1994 Sitewide RI. The 2004 RI identified a 
3-acre part of the proposed SoccerPlex property that may have been contaminated by site activities. The 2004 RI 
referred to the area as the “Soils in the Vicinity of the SoccerPlex.” Subsequent grading activities identified two 
more areas of potential concern on the proposed SoccerPlex property, which became known as the “Burnt 
Debris/Ash Area” and the “Coal Seam Area.” Sampling identified elevated concentrations of lead, arsenic and 
other metals in the surface soil in the Vicinity of the SoccerPlex and Burnt Debris/Ash Areas, and a material with 
a coal-like appearance at the Coal Seam Area. The Site’s 2006 OU10 ESD established soil cleanup goals for the 
three areas and defined the entire area as the Expanded Plant Area Soils. To facilitate future recreational use of the 
Expanded Plant Area Soils area, EPA selected risk-based soil cleanup goals based on future residential use. The 
ESD established a total PCB soil cleanup goal for the Expanded Plant Area Soils of 1 mg/kg. 
 
Table C-5 in Appendix C lists the residential soil cleanup standards for the Expanded Plant Area Soils established 
by the 2006 OU10 ESD. Figure I-1 in Appendix I shows the location of the Expanded Plant Area Soils.   
 

Status of Implementation 
Prior to the 1999 Consent Decree, EPA completed parts of the selected remedies for OU2, OU3, OU4, and OU5, 
as established by the 1990 ROD, as removal actions and remedial actions to address immediate threats to human 
health and the environment. Following the 1999 Consent Decree, FMC conducted the remedial actions 
established by subsequent RODs and ESDs. Remedy implementation for each non-administrative OU is described 
below. 

 
OU1 
Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed cleanup of 
groundwater contaminated by VBs 9-11 under OU7. 
 
OUs 2, 3, 4 and 5 
The 1990 ROD selected remedies to address OUs 2 through 5. EPA and FMC completed the required remedial 
actions for those OUs as described below. 
 
OU2: 
Between March 1991 and January 1992, EPA excavated and disposed of 5,000 cubic yards of PCB-contaminated 
soil off site. 
 
OU3: 
Between March 1991 and September 1993, EPA dismantled and demolished the unstable acid reclaim facility. 
Debris and materials were either treated on-site for reuse or taken off-site for disposal or recycling. 
 
OU4: 
EPA started providing site security in July 1991; FMC took over site security in October 1999. 
 
OU5: 
In September 1994, EPA identified and disposed of 2,879 drums off site.  
 
OU7 
FMC completed the final OU7 remedial design in October 2011 and performed the OU7 remedial action between 
2011 and 2015. Pre-design activities in 2010 included characterization, excavation and disposal of contaminated 
sediment associated with seeps next to VBs 1, 10 and 11 and OU7 soil located outside of VBs 9, 10 and 11; 
installation of a bridging layer on VBs 9, 10 and 11 with leachate extraction; additional fill to support the cap on 
top of the bridging layer and bench-scale testing for the GLTP. In 2012, FMC constructed a geomembrane cap 
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over VBs 9, 10 and 11; installed a passive landfill gas venting system (passive gas vents (GVs) GV-1 through 
GV-11) to reduce the accumulation of gas beneath the cap; covered the cap with soil; and seeded the area. 
Remedy construction also included the installation of stormwater management controls for VBs 9-11 and 
vegetation of the caps with cool- and warm-season grasses and wetland species. A wetland restoration area was 
also completed as part of the OU7 remediation. The sitewide O&M Plan requires annual monitoring of the 
wetland restoration area for five full growing seasons after its construction and planting (from 2014 through 
2018). The minimum five-year monitoring period was completed in 2018. However, due to issues with invasive 
species, annual monitoring is being continued until the area becomes more self-sustaining. 
 
The OU7 leachate extraction system removes leachate from VBs 9, 10 and 11 and conveys it to the GLTP. 
Construction included the installation of 30 leachate extraction wells (10 per VB) and associated conveyance 
lines, and construction of the VB Building to house the extraction system pumps and controls, compressors and 
other associated components. The VB Building is ventilated and is continuously monitored for gases of concern. 
FMC constructed the Site’s leachate extraction system between 2013 and 2014. The leachate extraction system 
includes the VB 9-11 leachate extraction wells, four lift stations and associated conveyance systems. The lift 
stations pump leachate from different areas on the basin/western half of the Site to the GLTP via underground 
conveyance pipes.  
 
Between 2011 and 2013, FMC installed three bedrock groundwater extraction wells, two on the east side of the 
river and one on the west side. A lateral bedrock conveyance line, drilled beneath the river, conveys groundwater 
from the 400-foot-deep well on the west side of the river to the GLTP. FMC constructed the GLTP between 2012 
and 2014. The GLTP design includes an enclosed leachate tank with an air scrubber to control odors. The system 
blends the leachate with contaminated groundwater in an enclosed 192,000-gallon equalization tank. The 
treatment train includes bag filters to remove solids, equalization, metal precipitation, biological treatment, multi-
media filtering, and granulated activated carbon filtering. The system processes solids/sludge through a filter 
press. The solids are disposed of off-site and the system’s effluent discharges to the South Fork Shenandoah River 
under a NPDES permit. The GLTP began full operation in mid-2015. Remedy construction included the 
installation of tall chain-link fence around the GLTP and VBs 9-11 to restrict unauthorized access to those areas.    
Institutional controls are in place for OU7 and are discussed in the Institutional Control Review section. EPA 
approved FMC’s Remedial Action Report for the Viscose Basins 9-11 Cap System and Groundwater & Leachate 
Extraction Components of OU7 in September 2015. As required by the OU7 ROD, FMC provides water to the 
three residences on the west side of the river. FMC fills cisterns at those properties with clean water that can be 
used for both potable and non-potable purposes, such as irrigation. The OU7 ROD states that none of the privately 
owned parcels west of the river have drinking water wells. EPA confirmed this by contacting the Virginia 
Department of Health in Warren County, during the preparation of this report, and requesting a subject parcel 
search.  The Virginia Department of Health responded that the subject parcels do not have an active well or permit 
for a well currently requested.    
 
OU8 
The selected remedy for OU8 includes institutional controls for Areas B and C. The implementation of the OU8 
remedy is discussed in the Institutional Control Review section below.  
 
OU10 
FMC, in accordance with the 1999 Consent Decree, performed the OU10 remedial action, as established by the 
OU10 ROD and subsequent 2006 ESD, between 2004 and 2014. The following sections describe the different 
components of the OU10 remedy.  
 
VBs 1-8 and the NLF 
The remedy for VBs 1-8 included capping of the basins with a geosynthetic cap and 2 feet of soil, and the 
installation of 25 passive gas vents. FMC capped the basins in 2008 and 2009 and completed seeding of the final 
covers in 2010. The Site’s leachate extraction system conveys leachate generated by VBs 1-8 to the GLTP for 
treatment. The remedy also included installation of stormwater drainage controls.   
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Due to historically high levels of hydrogen sulfide and other gases, FMC installed carbon filtration units at vents 
OU10 GV-4 and OU10 GV-5 in the spring of 2014. The units treat vapors from the vents and prevent exposure to 
hazardous vapors. 
 
The NLF is a 2.75-acre landfill that stands about 40 feet tall from base to peak. The landfill closure complies with 
the Virginia Solid Waste Management Regulations for closure of a non-hazardous industrial waste landfill (9 
Virginia Administrative Code Section 20-80-207E). The landfill cap includes a geosynthetic liner with a 2-foot 
soil cover and four passive gas vents. The monitoring well network for VBs 1-8 and the NLF includes 19 
monitoring wells. FMC completed landfill closure in July 2012.  
 
Plant Area Soils 
FMC performed the Plant Area Soils remedial action between 2004 and 2012. Cleanup of soil characterized as 
hazardous waste due to lead contamination involved stabilization and placement beneath the cap of the NLF. 
FMC placed PCB-contaminated soil (concentrations between 25 mg/kg and 50 mg/kg) and soil above direct 
human contact health standards in basins and landfill closures below the impermeable layer. Soil exceeding the 
groundwater protection standards and soil with PCB concentrations above 50 mg/kg was disposed of off-site in an 
appropriately permitted Transportation, Storage, and Disposal Facility (TSDF).  
 
FMC conducted a cleanup evaluation of the OU10 Plant Area Soils and NTCRA – Buildings soils in 2012. The 
evaluation concluded that the remedial actions performed at those areas met the established cleanup goals. The 
Remedial Action Report was approved by EPA in May of 2015.    
 
There is a complete ecological exposure pathway associated with OU10 Plant Area Soils due to the lack of 
redevelopment at the former Plant Area part of the Site. To prevent further re-establishment of potential habitat in 
the future, FMC proposed to remove the old field / wooded habitat and replace with a vegetative cover that can be 
easily maintained (i.e., turf grass). Due to topography, drainage requirements, and other concerns, some areas may 
not be easily accessible for mowing and may require an alternative cover (e.g., mulch or gravel). The PRPs are 
currently carrying out this work under the approved ‘Former Manufacturing Area Habitat Removal Work Plan.’ 
The anticipated completion date is Spring 2023. 
 
Expanded Plant Area Soils 
In accordance with the Site’s 2006 OU10 ESD, FMC excavated Expanded Plant Area Soils with COC 
concentrations above residential soil cleanup goals and disposed of them off-site, in an appropriately permitted 
TSDF or on-site in areas to be capped, depending on the level of contamination. Before collecting soil samples 
from the Vicinity of the SoccerPlex area, FMC excavated about 2,000 cubic yards of soil from the area with 
visual evidence of fly ash or coal fines, characterized it, and put it in the NLF. Subsequent samples demonstrated 
that soils in the area do not pose an unacceptable risk to human health or the environment, and that additional 
remediation was not required. EPA concurred with this finding and approved the remedial work in a June 7, 2012 
letter to FMC.  
 
The Burnt Debris Area contained inert construction debris, black ash, viscose material, rayon fiber and other burnt 
debris. A composite sample of the material indicated it was characteristically hazardous for lead and had elevated 
concentrations of other metals. Cleanup included excavation of 1,513 tons of lead-contaminated soil and debris 
and off-site disposal. Post-excavation soil samples confirmed that the underlying and adjacent soil met the 
cleanup standards, and no further remediation was necessary. EPA concurred with these findings and approved 
the remedial work in an August 7, 2006 letter to FMC.  
 
Sampling of the Coal Seam Area determined that the coal seam material and layer of rubble do not pose an 
unacceptable risk to human health or the environment; therefore, remediation was not required. EPA concurred 
with this finding in a March 19, 2007 letter to FMC. In 2015, EPA approved FMC’s Remedial Action Report for 
the Plant Area Soils Component of Operable Unit 10.  
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WWTP 
In accordance with the Site’s 2012 EPA-approved work plan, FMC demolished the WWTP in 2013. Inert debris 
from the WWTP was disposed of either on-site in subgrade structures or off-site in an appropriately permitted 
landfills or scrap metal recyclers. The demolition removed aboveground structures except for a tin storage 
building that FMC retained for storage of operation and maintenance (O&M) equipment.   
 
In June 2014, FMC documented the completion of OU10 remedy construction in a Remedial Action Report. In 
September 2015, EPA approved FMC’s Remedial Action Report for OU10.  
  

Institutional Control Review
In November 1999, the EDA purchased the site property from the Avtex Bankruptcy Trustee pursuant to a Real 
Estate Sale Contract, which included a contingency of execution of a Prospective Purchaser Agreement (PPA).  
The PPA was executed and became effective March 2000. The purchase included the 428-acre former Avtex 
industrial site and about 69 acres of land on the west bank of the South Fork Shenandoah River. Since that time, 
small parts of the Site have been acquired by different parties, including the town of Front Royal and Warren 
County.  Several privately-owned parcels on the west bank of the South Fork Shenandoah River that overlie the 
groundwater plume, or that are located near the plume, were not purchased by EDA in the 1999 Real Estate Sale 
Contract, and have remained privately owned.   
 
The OU7 ROD required Institutional Controls to maintain and protect the integrity of the remedy and to prevent 
installation of drinking water supply wells where groundwater contamination exceeds cleanup goals. The OU7 
ROD also requires the development of an Institutional Control Implementation and Assurance Plan (ICIAP). In 
2019, FMC prepared the ICIAP, which identifies its purpose as: to identify existing and proposed Institutional 
Controls, document the activities necessary to implement, monitor, and enforce the Institutional Controls, identify 
the parties responsible for implementing, monitoring, and enforcing the Institutional Controls, and specify a 
schedule for implementation and reporting of the Institutional Controls including, at a minimum, a requirement 
for annual review of the status, effectiveness, and appropriateness of the Institutional Controls. 
 
The OU8 ROD required institutional controls to permanently restrict land use of Areas B and C (Former Plant 
Side: Areas 2, 2A and 2B) to commercial or industrial uses. In December 1999, several parties entered into a 
Conservation and Environmental Protection Easement and Declaration of Restrictive Covenants (Conservation 
Easement) for Areas B and C, to meet the OU8 institutional control requirement. The town of Front Royal has 
also zoned Areas B and C for industrial land use. 
 
The Site’s 2012 ESD for OU7, OU8, and OU10 selected multiple environmental covenants as part of the remedy 
to replace the existing conservation easement to address multiple owners and property uses (Table 6). Except for a 
few properties on the west side of the river (discussed below), the multiple covenants addressed the entire Site 
(Figure 3). In 2014, FMC, site property owners and the Clean Water Project entered into four different Virginia 
Uniform Environmental Covenant Act (UECA) Environmental Covenants. Additionally, in 2014, Honeywell 
International Inc. also entered into a Virginia UECA Environmental Covenant for the property north of the site 
known as Area 5 (Figure 3), upon which previous restrictive covenants were placed in 1999 in order to ensure 
access and implementation of the response actions at the Avtex Site. Response work at the Honeywell site was 
completed by General Chemical Corporation under a 1998 Administrative Order with oversite by the EPA 
Removal Program but was not part of the Avtex Superfund Site. However, due to the Honeywell property’s 
proximity, and the covenant’s origin and similar activity and use restrictions, the Honeywell property covenants 
are associated with the four other Avtex Site UECA environmental covenants, so they are also included here. All 
five covenants run with the land, and many restrict land use (e.g., to open space or light commercial/industrial 
use), place restrictions on soil excavation, and prohibit activities that could adversely affect the integrity of the 
remedy. All five covenants prohibit the extraction and use of groundwater and the installation of groundwater 
wells, restrict specific land uses or activities (e.g., for schools, residences), and grant EPA and VA DEQ access to 
the Site property to carry out remedy-related activities. The five covenants were recorded with the Warren County 
Clerk’s Office on September 17, 2014.  
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One of the five covenants applies to the basin side of the Site and part of the Site on the west bank of the river, 
referred to as West Bank Acres (Instrument 140004560). The West Bank Acres area subject to the covenant 
includes only the property parcels owned by the EDA; it does not include privately owned parcels on the west 
bank of the river that overlie the groundwater plume, or that are located near the plume (Figure 3). FMC provides 
potable water to three private property owners on the west side of the river. At the time of the OU7 ROD, none of 
the private properties west of the river had drinking water wells. However, there are no groundwater use 
restrictions in place for privately-owned parcels located above the groundwater plume west of the river to prohibit 
the installation of new water supply wells. Installation of new private wells at those privately-owned parcels could 
potentially affect the direction of plume migration, and potentially result in unacceptable exposures if the water 
was used for potable purposes.  
 
While not required by the ROD, a May 1989 Virginia Department of Health fish advisory remains in effect. It 
advises against consuming fish from the lower portions of the South Fork of the Shenandoah River, and the main 
stem of the Shenandoah River from Front Royal downstream to the West Virginia state line.  
 
Table 5 shows the implemented institutional controls for the different site media, as well as the tax map 
identification numbers for the privately-owned parcels west of the river for which institutional controls are not in 
place. Table 6 summarizes the environmental covenants in place. Figure 3 illustrates the status of institutional 
controls at the Site.  
 
 Table 5: Summary of Institutional Controls (ICs) 

Media, Engineered 
Controls and Areas 
that Do Not Support 

UU/UE Based on 
Current Conditions 

Impacted Area(s) 
IC 

Objective 
Title of IC Instrument 
Implemented and Date  

Groundwater  

Areas 1, 2, 2A, 2B, 3, 4 and 
5, as shown in Figure 3  

Prevent the installation of 
drinking water supply wells 

in the area where 
groundwater contamination 

concentration exceeds 
cleanup goals and prohibit 
the extraction and use of 

groundwater. 

UECA Environmental 
Covenants for the Site’s five 

areas, recorded 9/17/2014 

Privately owned properties 
west of the river that overlie 
the groundwater plume. Tax 
map identification numbers: 

19F 1 59, 
19F 1 57, 
19F 1 56, 
19F 1 54, 

and 
19 90B. May also include 

additional privately-owned 
parcels along the river 
where installation and 

pumping of new water wells 
could affect plume 

migration. 

ICs not in place 

Soil 
All site areas depicted in 
Figure 3, east of the river  

Restrict land use to either 
commercial/industrial, 

recreational, conservancy or 
open space depending on site 
area; prohibit activities that 
could adversely impact the 

integrity of the remedy 
(which includes excavation at 

certain site areas); restrict 

UECA Environmental Covenants 
for the Site’s five areas, recorded 

9/17/2014 
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Media, Engineered 
Controls and Areas 
that Do Not Support 

UU/UE Based on 
Current Conditions 

Impacted Area(s)
IC 

Objective
Title of IC Instrument 
Implemented and Date 

other certain land uses 
depending onsite area (see 

Table 6).  
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Table 6: Summary of UECA Environmental Covenants 
Environmental

Covenant 
Instrument 

Number 

Grantor Grantee
Site Area Subject 

to the IC
(see Figure 3)

Tax Map ID 
Numbers

Restrictions

140004561 Industrial 
Development 
Authority of 
the Town of 
Front Royal 
and the 
County of 
Warren, VA  

FMC 
Corporation 
and The 
Clean Water 
Project, Inc. 

Former Plant Side: 
Area 2 and Areas 
2A and 2B  

20A1 3 7, 
20A1 3 7C,  

20A1 3 7A, and  
20A1-3-6A 

Restricts land use to light commercial and industrial use; prohibits various 
specific activities and uses, including but not limited to, child care centers 
and residential dwellings; prohibits excavation of any soil from Borrow 
Area A and prohibits excavation of soil 10 feet below the elevations 
depicted in Exhibit C of the IC; prohibits groundwater extraction and use, 
except as may be required by EPA or VA DEQ for remedial purposes; 
prohibits the installation of groundwater wells unless approved in writing 
by EPA; prohibits activities that could impact the integrity of the remedy; 
grants EPA and VA DEQ rights of access to the property for remedial 
purposes  

140004562 Warren 
County

FMC 
Corporation
and The 
Clean Water 
Project, Inc. 

Former Plant Side 
– SoccerPlex: Area 
1 

20A1 3 5A Restricts land use to recreational or public park use and associated parking 
lots only; prohibits residential dwellings of any kind; prohibits construction 
of any permanent or temporary building or structures on the property (with 
the exception of infrastructure needed for protection of human health or the 
environment or constructed by EPA or FMC to implement response action, 
or as customary and appropriate as a public park and recreation space); 
prohibits groundwater extraction and use, except as may be required by 
EPA or VA DEQ for remedial purposes; prohibits the installation of 
groundwater wells unless approved in writing by EPA; prohibits activities 
that could impact the integrity of the remedy; grants EPA and VA DEQ 
rights of access to the property for remedial purposes.

140004563 Town of 
Front Royal 

FMC 
Corporation
and The 
Clean Water 
Project, Inc. 

Former Plant Side 
– Area 6

20A1 3 7B Restricts land use to light commercial and industrial use; prohibits various 
specific activities and uses, including but not limited to, child care centers 
and residential dwellings; prohibits groundwater extraction and use, except 
as may be required by EPA or VA DEQ for remedial purposes; prohibits 
the installation of groundwater wells unless approved in writing by EPA; 
prohibits activities that could impact the integrity of the remedy; grants 
EPA and VA DEQ rights of access to the property for remedial purposes.

140004560 Industrial 
Development 
Authority of 
the Town of 
Front Royal 
and the 
County of 
Warren, VA 

FMC 
Corporation
and The 
Clean Water 
Project, Inc. 

Basin Side: Area 3 
(Conservancy and 
Open Space) and 
Area 4 (West Bank 
Acres) 

20A1 3 8 and 
several EDA-
owned parcels 

west of the river 

Prohibits residential dwellings of any kind; prohibits construction of any 
permanent or temporary building or structures on the property (with the 
exception of buildings that are customary and appropriate for park and 
recreational usage or those necessary for protection of human health or the 
environment, or constructed by EPA or FMC to implement response 
action); prohibits groundwater extraction and use, except as may be 
required by EPA or VA DEQ for remedial purposes; prohibits the 
installation of groundwater wells unless approved in writing by EPA; 
prohibits activities that could impact the integrity of the remedy; grants 
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Environmental 
Covenant 

Instrument 
Number 

Grantor Grantee
Site Area Subject 

to the IC
(see Figure 3) 

Tax Map ID 
Numbers

Restrictions

EPA and VA DEQ rights of access to the property for remedial purposes; 
restricts the Conservation and Open Space Area of the property (Area 3) to 
conservancy and open space but may permit particular activities as 
specified in the Environmental Covenant; restricts the West Bank Acres 
area of the property (Area 4) to public park and recreational uses.  

140004559 Honeywell 
International 
Inc.  

The Clean 
Water 
Project, Inc. 

Basin Side –
Honeywell: Area 5 

20A1 3 5 and 
20A1-3-6 

Prohibits groundwater extraction and use, except as may be required by 
EPA or VA DEQ for remedial purposes; prohibits the installation of 
groundwater wells unless approved in writing by EPA; prohibits residential 
dwellings of any kind; restricts the part of the property located within the 
100-year floodplain to conservancy, open space and park usage only; 
prohibits construction of any permanent or temporary building or structures 
within the flood zone (with the exception of buildings that are customary 
and appropriate for park usage). 

Note: The restriction descriptions above do not include all restrictions outlined in each Environmental Covenant; they describe the restrictions that are most relevant to 
the protection of the selected remedy and that serve to prevent unacceptable exposure to site-related contamination. 
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Figure 3: Institutional Control Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.   

 

Note: West of the South Fork Shenandoah 
River, the parcels with institutional controls 
do not include tax map numbers because 
of the number of parcels in this area. Tax 
map numbers can be accessed at 
https://www.warrengis.org. Tax map 
numbers for the privately owned parcels 
without institutional controls are also not 
mapped but are included in Table 6. 

Note: The river is subject to a 1989 
Virginia Department of Health Fish 
Consumption Advisory. All site 
properties east of the river are 
subject to soil institutional controls. 
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Systems Operations/Operation & Maintenance (O&M)
In accordance with the Site’s 2015 Sitewide Operations and Maintenance Plan, PRP contractor Parsons prepares 
and submits annual sitewide O&M reports to EPA. The Sitewide O&M Plan includes three parts. Part one 
addresses the landfill and basin cover systems. Part two addresses the groundwater and leachate extraction 
systems. Part three addresses the GLTP.   
 
The sections below summarize the Site’s O&M activities and any noteworthy O&M-related events since the 
previous FYR. The Site transitioned into the O&M phase on December 30, 2015. 
 
Landfill/Basins Cover System 
Part 1 of the Sitewide O&M Plan requires the following O&M activities: 
 

 Post-closure inspection of the final cover. 
 Monitoring and maintenance of passive gas vents and gas vent filter systems. 
 Routine maintenance and repairs to maintain the effectiveness and integrity of the final cover system. 
 Procedures to be followed in the event of catastrophic events. 
 Documentation and reporting. 

 
Since the previous FYR, only one significant O&M issue was reported regarding settlement, indicated by the 
topographical surveys. Typical minor O&M observations include bare spots, small trees, minor erosion and small 
areas of standing water. Parsons addresses these types of minor issues upon discovery.  
 
Topographical Surveys 
In lieu of using settlement markers, the O&M Plan requires an annual land surface topographic survey of the 
cover systems. Yearly survey results indicated settled areas of the cover system above established allowable limits 
in Viscose Basins 4, 6, 9, 10, and Fly Ash Basin 3. These areas required elevation adjustment to correct 
differential settlement. In 2020, approximately 3,200 cubic yards of soil were placed across the Site in the low 
areas.    
 
Wetlands 
The OU7 remedy included an area of wetland restoration. The sitewide O&M Plan requires annual monitoring of 
the wetland restoration area for five full growing seasons after its construction and planting (from 2014 through 
2018). The minimum five-year monitoring period was completed in 2018. However, due to issues with invasive 
species, annual monitoring is being continued until the area becomes more self-sustaining. The reports conclude 
that a combination of mowing, spot treating with herbicide and continued monitoring are expected to help control 
these species. Overall, the surveys indicate that the wetland restoration area is becoming established with more 
desirable, native wetland vegetation. 
 
Gas Vents 
In accordance with the sitewide O&M Plan, the PRP’s contractor(s) performs quarterly monitoring and 
inspections of the passive gas vents associated with OU7, OU10 and the NTCRA Basins. The 2021 sitewide 
O&M Report noted that several passive vents are slightly tilted, ranging from five to 20 degrees from vertical. 
However, the report concluded that the tilting of the vents does not impact their operation. The PRP contractor 
will continue to monitor the vents and will repair them if further tilting inhibits their ability to function. Other 
deficiencies noted during the inspections included broken sample ports and, in one instance, a broken vent fan. 
These issues were addressed quickly, and all vents continue to function as design. The PRP contractor will 
continue to monitor the inline carbon filtration units to determine when breakthrough occurs on the primary unit.  
Once break though occurs, the secondary unit transitions to the primary unit and a new secondary unit must be 
installed.  The spent unit is transported for recharge and disposal at an approved treatment facility.     
 
Groundwater and Leachate Extraction System 
The groundwater and leachate extraction system includes three primary components: the VB 9-11 leachate 
extraction system, the OU10 and NLF leachate conveyance system (lift stations), and the OU7 groundwater 

• 
• 
• 
• 
• 



25 
 

extraction system. The Site’s supervisory control and data acquisition system tracks and monitors system 
operations. In 2022, EPA approved FMC’s request to remove TW-03 from routine groundwater extraction. TW-
03 is no longer needed to run continuously to maintain effective capture. If recovery wells TW-01 or TW-02 are 
out of service for an extended period, TW-03 would return to service to maintain capture. An equipment 
maintenance program is used to record routine and non-routine maintenance activities and repairs. Parsons 
prepares and submits quarterly reports that summarize operation of the groundwater and leachate extraction 
system. Per the sitewide O&M Plan, Parsons samples the extracted VB leachate and groundwater to monitor and 
track any changes in the leachate characteristics. In general, concentrations of leachate constituents have either 
decreased or remained relatively stable since system startup. Table G-7 in Appendix G presents the Leachate 
Sample Results Summary for 2020.   
 
Groundwater and Leachate Treatment Plant
The GLTP treats a range of constituents, including, but not limited to, organic content, metals, chlorobenzene, 
chloroform, 2,4-dimethylphenol, carbon disulfide, ethylbenzene, methylene chloride, phenol, toluene and 
trichloroethene. The design flow rate for the plant is 125 gallons per minute. The GLTP discharges effluent at 
Outfall 004 directly to the South Fork Shenandoah River in accordance with the plant’s NPDES permit. Parsons 
reports discharge monitoring results to VA DEQ each month in Discharge Monitoring Reports. There were no 
permit exceedances during the 2018-2021 reporting periods. In 2021, the GLTP discharged 22.2 million gallons 
of treated water to the river or an average of 60,000 gallons per day. In 2021, EPA approved FMC’s request to 
remove the two parallel metal precipitation system (MPS-001 and MPS-002) from service and install a bypass 
pipe. The amount of precipitate that was being produced was not sufficient to necessitate the continued operation 
of the system. The bypass will be considered permanent, but isolation valves were installed to maintain the ability 
to direct water to the MPS if a change in site conditions necessitates the future use of the MPS.  
 

III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the previous FYR as well as the 
recommendations from the previous FYR and the current status of those recommendations. 

Table 7: Protectiveness Determinations/Statements from the 2018 FYR 

OU # 
Protectiveness 
Determination 

Protectiveness Statement 

2 Protective 
The OU2 remedy is protective of human health and the 
environment because there are no complete exposure 
pathways between contaminated soil and receptors.

3 Protective

The OU3 remedy is protective of human health and the 
environment because the risks previously associated with the 
unstable acid reclaim building have been addressed via 
demolition of the building. 

4 Protective 
The OU4 remedy is protective of human health and the 
environment because the risks previously associated with the 
lack of site security have been addressed. 

5 Protective 

The OU5 remedy is protective of human health and the 
environment because removal of drummed wastes from the 
Site eliminated the potential for direct human contact and also 
mitigated the potential for fire, explosion and releases 
associated with the wastes.
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OU # 
Protectiveness 
Determination 

Protectiveness Statement 

7 Short-term Protective

The remedy at OU7 currently protects human health and the 
environment in the short term because there are no complete 
exposure pathways between contaminated groundwater and 
receptors. Prior impacted residential wells users located across 
the river are supplied with potable water, institutional controls 
are in place at the Site and at most downgradient residential 
properties to prevent installation of new groundwater wells, 
and the caps over VBs 9, 10 and 11 prevent direct exposure to 
contaminated soil within the basins. For the remedy to be 
protective over the long term, the following actions are 
needed: 1) Implement institutional controls to prevent human 
exposure to contaminated groundwater and to prevent the 
installation of water wells at the privately-owned properties 
west of the river where pumping of water wells could 
potentially affect plume migration. 2) Finalize and implement 
the ICIAP, as required by the OU7 ROD.

8 Protective 

The OU8 remedy is protective of human health and the 
environment because there are no complete exposure 
pathways between contaminated soil and receptors. The 
UECA Environmental Covenant, Instrument 140004561, 
restricts land use at the areas previously referred to as Areas B 
and C to commercial/industrial use only. 

10 Short-term Protective 

The remedy at OU10 currently protects human health and the 
environment in the short term because there are no known 
complete exposure pathways between contaminated soil and 
receptors. The cover systems over VBs 1-8 and the NLF 
prevent direct human and ecological receptor contact with 
VBs 1-8 and NLF soil and waste and prevent the migration of 
contaminants from those areas. Excavation of soil 
contaminated at levels above industrial/commercial cleanup 
goals at the former Plant Area and the Expanded Plant Area 
and institutional controls mitigate the risk of direct contact 
with impacted soil and groundwater at OU10. Ecological 
habitat is reestablishing due to the delayed redevelopment of 
the Site. For the remedy to be protective over the long term, 
the following actions are needed: 1) Evaluate the current 
habitat and if needed develop and implement a plan to identify 
and mitigate unacceptable ecological risks at the former Plant 
Area, regardless of anticipated possible future land use. 
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Table 8: Status of Recommendations from the 2018 FYR 

OU #
2018 FYR

Identified Issue
2018 FYR 

Recommendation
Current 
Status

Current Implementation Status Description
Completion 

Date 
OU7 The OU7 ROD 

requires the 
development of an 

ICIAP. While FMC is 
currently developing 
the ICIAP, it has not 
yet been completed.  
Additionally, Site-

related groundwater 
contamination is 

present beneath the 
properties west of the 

South Fork 
Shenandoah River. 

However, there are no 
groundwater use 

restrictions in place 
for privately-owned 
site properties in that 
area that overlie the 
groundwater plume. 

Finalize and 
implement the 

ICIAP, as required 
by the OU7 ROD.  

Furthermore, 
implement 

institutional controls 
to prevent the 

installation of water 
wells at the 

privately-owned 
properties west of the 
river where pumping 
of water wells could 

potentially affect 
plume migration and 
potentially result in 
unacceptable human 

exposure to 
contaminated 
groundwater.

Ongoing The ICIAP was developed in 2019. Implementation of institution controls
is ongoing. Institutional controls have been fully implemented on the 
majority of the Site, however, the institutional controls described in the 
ICIAP for the privately-owned properties west of the rive are still being 
pursued by FMC.  

--
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OU #
2018 FYR  

Identified Issue
2018 FYR 

Recommendation
Current 
Status

Current Implementation Status Description
Completion 

Date 

OU10 

Due to the delay of 
the planned site 
redevelopment, 

ecological habitat is 
reestablishing in the 

Plant Area. The 
SLERA had found 

several chemicals of 
potential ecological 

concern present in soil 
and sediment at 

concentrations that 
exceed ecological risk 

thresholds. If the 
reestablishing habitat 
allows foraging, cover 

or nesting 
opportunities, the 

potential for 
unacceptable 

ecological risks exists 
for exposure to soil 
and sediment in the 
former plant area.

Evaluate the current 
habitat and if needed 

develop and 
implement a plan to 
identify and mitigate 

unacceptable 
ecological risks at 

the former plant area, 
regardless of 

anticipated possible 
future land use. 

Ongoing 

In response to this issue, FMC developed a Habitat Removal Work Plan
(2022) to address the Former Manufacturing Area habitat. In order to 
prevent re-establishment of potential habitat in the future, FMC proposed 
to remove the old field/ wooded habitat and replace with a vegetative 
cover that can be easily maintained (i.e. turf grass) to reduce unacceptable 
ecological risks at the former plant area. 

In support of this work, below is a list of completed tasks as well as 
anticipated schedules: 

 Topographic Survey Complete: April 2022 
 Design Documents Complete: Third Quarter 2022 
 Construction Complete: Expected Second Quarter 2023 
 O&M Plan Complete: Expected Second Quarter 2023  

 
 
 
  

-- 

• • • • 
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IV. FIVE-YEAR REVIEW PROCESS

Community Notification, Involvement & Site Interviews
A public notice was made available by newspaper posting in the Warren Sentinel on December 9, 2022. It stated 
that the FYR was underway and invited the public to submit any comments to EPA. A copy of the press notice is 
included in Appendix K. The results of the review and the report will be made available at the Site’s information 
repository, Samuels Public Library, located at 330 East Criser Road in Front Royal, Virginia, and online at: 
https://www.epa.gov/superfund/search-superfund-five-year-reviews. 
 
EPA interviewed VADEQ RPM Cortney Marquette on October 18, 2022. Ms. Marquette has been a member of 
this site team since January 2020 and expressed that the overall operation at the site is going well. The pump and 
treat system continues to work well, the PRPs are proactive, punctual, communicate well, and there are no other 
issues of concern at the site. The RPM is hopeful that the site could someday be deleted from the EPA National 
Priorities List. The RPM receives a quarterly report of the site and is aware and informed of all cleanup activities 
and timeline for activities at the site. Though there are not any reports of vandalism at the site, the team learned of 
potential trespassing at the site during the October 2022 site visit. Ms. Marquette shared that everything at the site 
was running smoothly and that there is interest in the site for potential reuse. Though that reuse would be limited 
use, it could still be turned in to a resource that could be used by the surrounding community. 
 
EPA interviewed Joe Petty, the Director for the Warren County EDA on October 21, 2022.  The Director’s overall 
impression of the site is that the cleanup efforts are going very well. The Director framed the current status of the 
site as a success because of the significant improvements over the many years of cleanup efforts, and because it 
has restored the site back to a beautiful landscape with positive impacts to the nearby river. The Director has not 
heard much feedback from the surrounding community, but he believes this is because the site is relatively quiet 
and not much active work is going on currently. The Director has not heard of any instances of vandalism or 
trespassing at the site. One of goals of the Director is to install a bike and pedestrian path on the Superfund site 
property to connect neighboring communities and provide a beneficial use of the site to community members6. 
The Director expressed an interest in sharing the success story of the site cleanup with community members to 
show the positive effects that the cleanup has had on human health and the environment over the many decades of 
cleanup activities.  
 
EPA interviewed three team members of Parsons. The following is a summary of all three responses received. 
Parsons shared with the CIC that the operation, monitoring, and maintenance of the site continues to run 
smoothly. This is in part because the project is managed well, the staff are knowledgeable, and the public has a 
positive perception of the site work. Parsons’ collective assessment of the current performance of the remedy at 
the site is that the remedy is effective. The results of various monitoring programs, including annual groundwater 
monitoring, surface water and sediment sampling, and GLTP system sampling show that the concentrations of 
contaminants in the recently collected data are generally stable or decreasing. The representatives from Parsons 
indicated that there have not been any complaints or inquiries from nearby residents regarding the site. The 
representatives also shared that they are not aware of any changes to state laws that might affect the protectiveness 
of the site’s remedy, but also included that the project team regularly monitors state regulations that would affect 
site activities for potential changes.  
 
All three Parsons representatives reflected that the site has frequent trespassers entering from wooded areas, river, 
and parks adjacent to the property. There has also been evidence of hunting on the site property multiple times, 
and local police and EDA have been notified of those incidences. The cable to the north entrance to the site has 
been cut at least once, and local law enforcement was notified. Two poachers who were hunting deer were 
arrested onsite as recently as 11/14/22. That case is being handled by respective agencies.  
 

 
6 EPA would work to ensure that any site reuse remains compatible with site conditions and protective of human health and 
the environment. 
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In conclusion, the Parsons representatives are comfortable with the status of the institutional controls at the site, 
and any outstanding items are in the process for review and finalization. One Parsons interview respondent 
reflected that they would like to see more engagement and pro-active controls from the local EDA in response to 
the increase in trespassing and hunting-related unauthorized site access.  
 
EPA interviewed   a former resident of the Front Royal community. Mr.  
continues to have concerns and interest in the site and wanted to offer his responses to the FYR interview on 
behalf of the students who attended Randolph Macon during the Avtex operation and cleanup. He has been aware 
of the operation of the Ground Leachate Treatment Plant (GLTP) since 2015 and the quarterly/annual reports 
provided by Parsons for the Site. He also expressed concerns that the human health risk to the students and staff at 
the Randolph Macon Academy boarding school was not considered at any time. The boarding school shared a 
property line with Avtex, and he believes action was warranted because children were living next door to the site. 
He also noted that in the 2008 Baseline Human Health Assessment, the highest risks for cancer were calculated 
for a future child resident at 4.3E-03 and non-cancer risk of 5.2E+01. These are the highest cancer and non-cancer 
risk calculations in the report. 
 
Mr.  acknowledged that EPA did a good job addressing contamination aboveground but has doubt 
regarding the contamination problem underground. He believes that it took too long for EPA to address the 
underground contamination and has concerns that this may have led to impacting the community. Though it took 
a long time for EPA to address the underground aspect of the cleanup, he shared that he was still glad to know 
that something is being done about it.  
 
Regarding the GLTP, he shared that it is difficult to find any information in publicly available EPA reports about 
what the GLTP is doing and how it is performing. He requested that EPA make all of the GLTP data available to 
the public. Mr.  stated, there needs to be transparency and accountability on the effectiveness of the 
underground cleanup efforts, both past and ongoing. Interview forms with additional information are included in 
Appendix J. 
 

Data Review 
All available data was evaluated over the last five years. This data review presents groundwater, surface water, 
sediment and aquatic biota data collected as part of long-term monitoring requirements for OU7, OU10 and the 
NTCRA basins and presented in the 2020 Annual Site-Wide Groundwater, Surface Water, and Sediment 
Monitoring Report for OU-7, OU-10, and NTCRA Basins Report (2020 Annual Report). Appendix G presents 
data tables and figures that support the data review. A summary of the data review is presented below.  
 
OU7
 
Groundwater 
The purpose of the OU7 groundwater monitoring program is to monitor groundwater elevations and quality to 
evaluate remedy performance and to support plume capture zone analyses, and to monitor groundwater quality for 
the closed VB 9-11 units in accordance with the Virginia Solid Waste Management Regulations (VSWMRs). 
Figure G-1 in Appendix G shows the locations of the wells in the OU7 monitoring program in each of four flow 
zones: overburden, shallow bedrock, intermediate bedrock and deep bedrock. Figure G-1 also shows pumping 
wells TW-01, TW-02 and TW-03, which began consistent operation in March, June and August 2015, 
respectively. This FYR evaluates the groundwater data collected from 2020 in detail and presents limited 
historical data to provide context for the evaluation. Table G-1 in Appendix G presents a summary of the 2020 
sampling results.  
 
2020 Capture Zone Analysis 
 
PRP contractors collect water level data on a quarterly basis to support capture zone analyses. In support of the 
2020 Capture Zone Analysis (CZA), the OU7 monitoring wells were gauged four times during 2019 and once 
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during 2020. On May 1, 2020, EPA approved the reduction of water level monitoring from quarterly to annually. 
Under non-pumping conditions, groundwater under the Site (on the east side of the river) generally flows to the 
west toward the river. However, groundwater within the bedrock aquifer flows southwest parallel to a geologic 
strike. In the subdivisions on the west side of the Shenandoah River, groundwater typically flows to the east and 
southeast, toward the river. Below are the results of capture zone analysis presented in the 2020 Annual Report. 
 
Shallow Bedrock 
Pumping in the shallow bedrock is influenced more strongly by surface water flow in the river. The stagnation 
point does not extend to the opposite side of the river, as much as it extends “along” the river. The stagnation 
point appears to extend 1,600 feet in the downstream direction of TW-01. The stagnation point extends across the 
river in the vicinity of TW-03. The maximum capture zone width is over 2,000 feet at TW-02 (i.e., 1,000 feet 
cross gradient to either side of TW-02). The capture zone width extends beyond the monitoring well field at TW-
02. As discussed above, the capture zone is elongated along the river, which causes a variable width (as well as 
direction) in the capture zone associated with pumping at TW-01. At TW-01, the width of the capture zone is at 
least 500 feet, but there is a much wider capture zone width on the east side of the river due to the combined 
influence from TW-02. 
 
Intermediate Bedrock 
In the intermediate bedrock, the stagnation point appears to extend to the opposite side of the river, at least 
500 feet downgradient from TW-01 (most likely beyond the extent of the monitoring well field). The maximum 
capture zone width is at least 600 feet at TW-02 and 1,000 feet at TW-01. The capture zone width extends beyond 
the monitoring well field at both locations. 
 
Deep Bedrock 
In the deep bedrock, the stagnation point extends to the opposite side of the river, more than 1,400 feet 
downgradient of TW-01, near the vicinity of pumping well TW-03 and beyond the extent of the monitoring well 
field. The maximum capture zone width could not be measured at TW-02 because it was not in operation during 
the monitoring event. The maximum capture zone width was at least 700 feet at TW-01. The capture zone width 
extends beyond the monitoring well field. In conclusion, the capture zone analysis indicates that the current 
system is maintaining effective capture as designed 
 

Bedrock Interval Stagnation Point Maximum Capture Zone Width
Shallow Between 118 feet and 260 feet Between 744 feet and 1,636 feet
Intermediate Between 183 feet and 264 feet Between 1,150 feet and 1,656 feet
Deep Between 154 feet and 413 feet Between 968 feet and 2,594 feet

 
Groundwater Quality 
 
During the 2020 sampling event, carbon disulfide was the only volatile organic compound (VOC) detected above 
its OU7 remedial goal of 1,000 micrograms per liter (µg/L). Carbon disulfide was detected in 25 of the sampled 
wells and appeared in each of the four flow zones (overburden, shallow bedrock, intermediate bedrock, and deep 
bedrock). The detected concentrations exceeded the OU- -09, 
215, and 305). With a few exceptions (e.g., wells 305 and MW-09), a significant decrease in the concentrations 
and extent of carbon disulfide in groundwater has been observed since pumping began. In 2014, 11 of the wells 
(138, 206, 215, 216, 305, 316, 336, 603-Z1, MW-03R, MW-09, and PW-02) had concentrations exceeding the 
cleanup criteria compared with only three in 2019 and 2020. The concentrations measured at well 305 has 
remained relatively stable since 2013. (Table G-1 of Appendix G). 
 
Shallow bedrock - carbon disulfide was not detected in the shallow bedrock groundwater at 
concentrations above the OU-7 groundwater cleanup standard. The last time carbon disulfide was detected in 
this zone above the standard was in 2014. 
 
Intermediate bedrock - concentrations show the carbon disulfide plume has shrunk considerably since 

7 cleanup standard of 1,000 µg/L in three wells (MW 
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pumping began and carbon disulfide concentrations above the cleanup standard are now limited to the area 
around well 215 west of the Shenandoah River. 
 
Deep bedrock - concentrations show the carbon disulfide plume in the deep bedrock groundwater has 
decreased significantly since pumping began and since 2016 the area in exceedance of the standard is now 
limited to the area around wells 305 and TW-01. 
 
During the 2020 sampling event, overburden well 128 was the only well to report a semi-volatile organic 
compound (SVOC) detection above the OU7 remedial goals (bis(2-ethylhexyl)phthalate). SVOCs were not 
detected above the OU7 remedial goals in the shallow, intermediate or deep groundwater, which is consistent with 
historical results. 
 
During the 2020 sampling event, concentrations of six metals (antimony, arsenic, cobalt, iron, manganese and 
nickel exceeded their respective OU7 remedial goals in at least one monitoring well. All other metals and cyanide 
were either not detected or were detected below remedial goals.  
 
Arsenic and antimony are the two most widespread inorganic constituents in groundwater at OU7 and serve as 
reasonable indicator constituents for delineating the extent of all inorganic constituents.  
 
Overburden - concentrations show the antimony plume in overburden groundwater is limited to the 
area around MW-09, which is under and immediately downgradient of VBs 9, 10, and 11. Consistent with results 
from 2018 and 2019, the arsenic plume is slightly more widespread, extending upgradient to well WP-10, and 
downgradient to well MW-10. The concentrations of both constituents are consistent with those detected in past 
events and the plume extents have reduced slightly since 2015. 
 
The extent of antimony and arsenic in shallow bedrock groundwater has remained relatively unchanged since 
2016. The antimony plume is limited to the area under and immediately downgradient of VB 9, 10, and 11. 
Antimony was not detected in any of the shallow bedrock wells west of the Shenandoah River. The leading edge 
of the arsenic plume remains near PZ-06 and well 105 on the east side of the river. 
 
In the intermediate bedrock zone, detected concentrations of arsenic, antimony, and other metals 
at well GM-02B result from the preferential flow of the plume along the bedrock strike. Consistent with results 
from 2018 and 2019, the antimony plume has narrowed and shortened considerably since 2015 and has split 
into two separate plumes: one on the east side of the river around well 238; and one on the west side around 
well GM-02B. The arsenic plume remains relatively unchanged since 2017 and the plume turns south from GM- 
02B toward well 206 once west of the river. The arsenic plume appears to extend just south of well location 206. 
 
Similar to the intermediate bedrock, the arsenic plume in the deep bedrock flows to the southwest 
parallel to the bedrock strike before moving southward once west of the river. The leading edge of the arsenic 
plume, as defined by the OU-7 cleanup standards, has been confirmed to the southernmost extent by well nest 
501. The antimony and arsenic plumes have narrowed and decreased in length since pumping began. The 
antimony plume is now limited to the area around well 305. The data suggests that concentrations of inorganic 
constituents in bedrock groundwater are consistent with or less than prior monitoring events and indicate that the 
groundwater plumes in the overburden, shallow, intermediate and deep bedrock flow zones are stable or 
decreasing in concentration. 
 
Virginia Solid Waste Management Regulation (VSWMR) Compliance Monitoring  
Eleven of the 52 sampled wells in the OU7 groundwater monitoring network also serve as VSWMR compliance 
wells (Figure G-2 in Appendix G). A review of the control charts for the 2020 sampling event, which are included 
in the 2020 Annual Report, found that most constituents remain below their baseline concentrations, with the 
exception of a few constituents at WP-10, 116R, and 138. These constituents were not significantly above their 
baseline concentrations. Data will continue to be reviewed to establish whether there is a statistically significant 
pattern indicating increases in the groundwater concentrations. 
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Surface Water  
The objective for the OU7 river monitoring is to collect surface water quality data to determine whether there are 
decreasing trends in the constituent concentrations found in surface water in the area where the groundwater 
contamination plume from VB 9-11 is entering the South Fork Shenandoah River. Surface water samples were 
collected annually, beginning in 2012. Figure G-3 in Appendix G presents the surface water and co-located 
sediment sampling locations.  
 
During the 2020 sampling event, VOCs, SVOCs and cyanide were not detected in surface water samples. Table 
G-2 in Appendix G presents the 2020 surface water sampling results. Refer to the 2020 Annual Report for 
historical analytical results for OU7 surface water.     
 
During the 2020 sampling event, concentrations of metals in river surface water samples were reported as non-
detect or at concentrations below the VA DEQ Surface Water Criteria for Public Water Supply (2012) at all 
sampling locations. This is consistent with historical results. 
 
Sediment 
The objective for the OU7 river sediment monitoring is to determine whether there are decreasing trends in the 
constituent concentrations found in sediment in the area where the groundwater contamination plume from VB 9-
11 is entering the South Fork Shenandoah River. Sediment samples were collected annually, beginning in 2012. 
Figure G-3 in Appendix G presents the 2020 sediment and co-located surface water sampling locations. 
 
Only one VOC (acetone) was detected in any of the locations. The concentration was only slightly above the 
detection limit. Historically low levels of acetone have been detected at several locations. There is no sediment 
criterion for acetone. 
Carbon disulfide was not detected at any of the locations in 2020. Historically, carbon disulfide has been 
detected at several locations exceeding the screening criterion. Overall, groundwater extraction has reduced the 
carbon disulfide levels in sediment. Consistent with results from the last several years, chlorobenzene was not 
detected in any of the sediment samples. A decreasing trend is evident for carbon disulfide. Table G-3 in 
Appendix G presents a summary of 2020 sediment sampling results. Refer to the 2020 Annual Report for 
historical analytical results for OU7 sediment.     
 
During the 2020 sampling event, one SVOC (bis[2-ethylhexyl]phthalate) was detected at SED-07 at a 

k kg). Naphthalene was also detected at 
upgradient location SED-08 but was below the screening criterion.   
 
Metals are also routinely detected at all the sediment sampling locations. However, all metals reported as below 
detection or at concentrations below the freshwater sediment screening benchmarks during the 2020 sampling 
event with the exception of iron, manganese, and zinc. Aluminum, iron, lead, mercury, and zinc were generally 
higher than past results. The remaining metals detected in sediments in 2020 are relatively consistent with 
results reported from 2013 through 2019.  
 
Total cyanide was not detected in any of the samples in 2020 which is consistent with historic results. 
 
Aquatic Biota 
Triennial aquatic biota sampling is conducted to determine whether there are decreasing trends in the 
concentration of PCBs found in the aquatic biota (i.e., fish and macroinvertebrates) that live next to the Site. 
During the 2018 sampling event, samples were collected at six aquatic biota sampling locations (BMI-1 through 
BMI-6). Figure G-4 in Appendix G presents the aquatic biota sampling locations. Refer to the 2018 Annual 
Report for current and historical analytical results for OU7 aquatic biota.   
 
In fish samples, PCBs were detected in multiple samples of smallmouth bass, redbreast sunfish, northern 
hogsucker, fallfish and comely shiner at concentrations that exceed the VA DEQ Fish Screening Value for PCBs 

concentration (200 µg/ g) slightly above the screening criterion (108 µg/ 
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of 0.020 mg/kg. While significant decreases in PCB concentrations were observed in the smallmouth bass and 
redbreast sunfish samples between 2012 and 2015, the concentrations measured in 2018 rebounded somewhat and 
were similar to those measured in 2012. Comparing the comely shiner to the previous bluntnose minnow results 
indicates similar concentrations between 2012, 2015, and 2018. Spatially, upstream location BMI-6 had the 
fewest exceedances of the screening criterion while downstream locations BMI-1 and BMI-2 had the most 
exceedances.  
 
PCBs were not detected in any of the benthic macroinvertebrate (fingernail clams) tissue samples collected during 
the 2018 sampling event.  
 
PCBs were not detected in any of the six sediments samples collected at the aquatic biota sampling stations during 
the 2018 sampling event. 
OU10  
 
Groundwater 
The OU10 ROD established soil cleanup goals based on both direct contact and protection of groundwater. The 
purpose of the groundwater monitoring program for the closed OU10 units (VBs 1-8 and the NLF) is to determine 
whether groundwater quality becomes further degraded and, if so, whether an unacceptable risk is posed by the 
change in water quality conditions. Table G-4 in Appendix G presents the 2020 analytical results. Refer to the 
2020 Annual Report for historical results.   
 
VBs 1-8 
Overburden 
Two VOCs (acetone and carbon disulfide at GPW-14) and one SVOC (naphthalene at MW-12) were detected in 
the overburden groundwater downgradient of VB 1-8 in 2020. Of these compounds, only naphthalene at MW-12 
exceeded the RSL; however, the concentration was within the baseline range for this location. VOCs and SVOCs 
have only been detected sporadically at relatively low concentrations and with a few exceptions have generally 
not been observed in the upgradient wells. Low-level historical detections of acetone, 2-butanone, 2-hexanone, 
and xylenes have been observed in well GPW-02 and acetone in well GPW-03R. Therefore, VB 1-8 may be 
contributing trace to low levels of VOCs and SVOCs to groundwater in the overburden aquifer, but it is not a 
significant source of these compounds in overburden groundwater. 
 
Arsenic (GPW-14 and MW-12) and thallium (GPW-14) were the only metals detected downgradient of VB 1-8 at 
concentrations exceeding their RSLs. The concentrations detected at these locations were within their respective 
baselines. Copper and zinc were also detected at these locations at concentrations exceeding their baselines 
but not above the RSLs. The concentration of arsenic appears to be decreasing and the copper and zinc 
concentrations appear to be increasing slightly (especially compared to upgradient concentrations). Therefore, 
this unit may be contributing arsenic and low levels of coper and zinc to the overburden groundwater. The 
detected concentrations could reflect naturally occurring levels of these metals 
 
Shallow Bedrock 
One VOC (trichloroethylene) was detected at well 119 at a concentration exceeding the RSL; however, the 
concentration is within the baseline range for this location. One SVOC (bis[2-ethylhexyl]phthalate) was also 
detected at this location at a concentration slightly above the RSL and baseline. All other detected VOCs and 
SVOCs were below their RSLs and baselines. Carbon disulfide, and several other VOCs and SVOCs have been 
detected in the shallow bedrock groundwater in previous sampling events, but these constituents were not 
detected in 2020 in this interval. Therefore, VB 1-8 may be contributing trace levels of VOCs and SVOCs to 
groundwater in the shallow bedrock aquifer, but it is not a significant source. 
 
One metal (beryllium) was detected in groundwater at well 132 at a concentration below the RSL and baseline. 
Metals were not detected in other downgradient wells. Control charts, a plot of concentration versus time, indicate 
that metals concentrations are either decreasing or mirror upgradient concentration fluctuations. Therefore, VB 1-

----
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8 does not appear to be contributing metals to groundwater in the shallow bedrock. The detected concentrations 
could reflect naturally occurring levels of these metals. 
 
The NLF 
The two wells that are representative of upgradient overburden groundwater quality at the New Landfill have been 
sampled, but all downgradient overburden monitoring wells have been dry during each of the monitoring events. 
Based on these dry conditions, it appears that minimal overburden groundwater is present beneath and 
downgradient of the NLF. 
 
Carbon disulfide (well 133) and vinyl chloride (MW-07) were the only VOCs detected in the shallow bedrock 
monitoring wells downgradient of the NLF during the 2020 sampling event. The carbon disulfide 
concentration was below the RSL and the baseline range. Vinyl chloride exceeded the RSL and the baseline 
range. The concentration has been consistently above the baseline since 2015 and while the concentrations 
have increased since monitoring began in 2008, the concentrations have been relatively consistent since 2013. 
 
No SVOCs were detected in the shallow bedrock monitoring wells downgradient of the New Landfill during the 
2019 sampling event. Therefore, it is concluded that the NLF is not contributing significant VOCs or 
SVOCs to groundwater in the shallow bedrock zone. 
 
Arsenic, chromium, copper, nickel, and zinc were detected in the downgradient shallow bedrock groundwater in 
2020. Arsenic exceeded the RSL at well 133. Zinc exceeded its baselines at wells MW-07 and MW-08 but was 
below the RSL. The other metals were below their RSL and baselines. The concentration of zinc at upgradient 
well 128 has also increased during the monitoring period. Therefore, with the exception of arsenic, the NLF does 
not appear to be contributing metals to groundwater in the shallow bedrock. The detected 
concentrations could reflect naturally occurring levels of these metals. 
 
NTCRA Basins  
 
The purpose of the groundwater monitoring program for the NTCRA-Basin units (that is, the Fly Ash Basins 
(FABs) and the Sulfate Basins (SBs)) is to determine whether groundwater quality becomes further degraded 
from the viscose and other waste within the units and, if so, whether there is an unacceptable risk posed by the 
change in water quality conditions. Figures G-6 in Appendix G show the NTCRA-Basin monitoring well 
locations. Sumps for each cover system are also monitored. Table G-5 in Appendix G presents the 2020 analytical 
results. Refer to the 2020 Annual Report for historical results.   
 
Fly Ash Management Unit 
Monitoring of metals in the overburden wells indicates that the unit may be contributing to arsenic 
concentrations in the overburden groundwater near well 014R. Concentrations of arsenic at this location have 
increased since monitoring began but have been relatively consistent since 2014. Concentrations of calcium, 
magnesium, sodium, chloride, and sulfate are similar to those detected since 2015. Nickel shows an apparent 
increasing trend at well 114 in the shallow bedrock groundwater, but the concentrations remain well below the 
RSL and the 2020 result was significantly lower than 2019. Monitoring of the remaining metals in the shallow 
bedrock wells both upgradient and downgradient of the FAB units did not indicate any increasing trends in metal 
concentrations. 
 
Sulfate Basin Management Unit 
Results of metals monitoring in the overburden wells both upgradient and downgradient of the SB units did not 
indicate any increasing trends in metal concentrations and major ion concentrations are also relatively stable. 
Results of metals monitoring in the shallow bedrock wells both upgradient and downgradient of the SB units did 
not indicate any increasing trends in metal concentrations. 
 
Fly Ash Basin Cover System Drain Sumps 
The water quality data collected from the sumps indicate that arsenic, copper, nickel, zinc, and sulfate were 
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present during the 2020 sampling event at concentrations exceeding Virginia’s surface water quality standards 
(9 VAC 25-260-140). The concentrations of nickel and sulfate have remained relatively stable historically. The 
concentrations of the remaining constituents have decreased or remained stable over time. 
 
Sulfate Bain Cover System Drain Sumps 
The water quality data indicate that arsenic, copper, and sulfate were present at concentrations exceeding 
Virginia’s surface water quality standard (9 VAC 25-260-140). The concentrations of COPCs in these sumps has 
decreased or remained stable over the monitoring period, although many of the locations exhibited an increase 
since 2017. The sulfate concentrations in the SB sumps have generally decreased since monitoring began in 
2012, when sulfate concentrations exceeded the screening criterion in six sumps. 
 
Based on these results, the NTCRA basins do not appear to be contributing significant concentrations of metals to 
the shallow bedrock. 
 
OU7, OU10 and NTCRA Basin Gas Vents 
 
In accordance with the Sitewide O&M Plan, the PRP performs quarterly monitoring of the passive gas vents 
associated with OU7, OU10 and the NTCRA Basins. Vents are monitored for methane, lower explosive limit 
(LEL) of methane, VOCs, hydrogen sulfide, carbon monoxide and oxygen. Vents GV-4 and GV-5 at OU10 have 
vent filter systems (carbon canisters) to treat the vapors from these vents. The PRP monitors the systems for the 
same parameters as the passive vents, but on a more frequent schedule (twice weekly from May 1 to October 31 
and monthly from November 1 to April 31). The VOC and hydrogen sulfide monitoring results are compared to 
baseline results, and for methane, to an arbitrary 25 percent of the LEL to determine if monitoring should 
continue at the specified frequency. Two-year baseline monitoring was completed in 2015.   
 
Throughout the two-year baseline monitoring period (2014 through 2015) and the subsequent two years of 
monitoring (2016 through 2017), there were only sporadic detections of hydrogen sulfide in the breathing zone 
and none of the detections exceeded 1 part per million (ppm). In many cases, hydrogen sulfide was not detected in 
the associated vent and the detections were rarely associated with any odors. Methane and LEL were only 
detected in the breathing zone at one location in 2016 (OU-10 GV-07) and two locations in 2017 (OU-7 GV-04 
and OU-10 GV-11). The concentrations were relatively low at 0.1 percent and 2 percent for methane and LEL, 
respectively. There were no detections of organic vapors in the breathing zone in 2016 or 2017. 
 
In a letter dated February 28, 2018 (USEPA 2018), the EPA approved a reduction in the gas vent monitoring. 
Except for OU10-GV-4 and OU10-GV-5 (the two vents with carbon filtration systems), breathing zone readings 
were discontinued at all locations. While all gas vents are monitored once per year, quarterly monitoring was 
reduced to just the OU-7 and OU-10 vents along with the SB vents. 
 
In 2021, the four quarterly gas monitoring events were performed in March, June, September, and November. 
Quarterly monitoring results were compared to the baseline for hydrogen sulfide, methane, LEL, and organic 
vapors, respectively. Similar to the 2018 findings, several vents were noted to be leaning approximately 5 to 20 
degrees from vertical; however, the minor damage is not affecting the function of the vents. Other deficiencies 
noted during the inspections included broken sample ports and, in one instance, a broken vent fan. These issues 
were addressed quickly, and all vents continue to function as designed. 
 
With the exception of the two vents with carbon filtration (OU10-GV-04 and OU10-GV-05) and several of the 
OU-7 vents, detections of hydrogen sulfide have been sporadic. Hydrogen sulfide was not detected above 1 ppm 
at any of the SB vents and was not detected at all in SB-1. Consistent with past events, the highest hydrogen 
sulfide readings at the SBs and OU-7 were generally observed in June while the highest readings at OU-10 were 
observed in September. 
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Methane is the most widely detected constituent across the Site. Similar to previous years, the highest 
concentrations were observed at OU-7 and OU-10, where a significant number of the methane results exceeded 
the calculated baseline values. During 2020 and 2021, 28 of the 33 vents at these two units had 
methane concentrations exceeding their baseline values in at least one event. Only 22 out of 68 SB vents had at 
least one result exceeding their baseline value and the concentrations were significantly lower at these units. 
 
Similar to methane, the highest LEL readings were observed at OU-7 and OU-10, while LEL was only 
sporadically detected at the SBs. An arbitrary screening criterion of 25 percent of the LEL was established. 
Similar to previous events, the LEL criterion was exceeded at least once in most of the OU-7 and OU-10 vents. 
Several vents in these two units exceeded the criterion in each of the four quarterly sampling rounds. Eight of the 
68 SB vents had exceedances of the LEL screening criteria in at least one monitoring event. 
 
Organic vapor readings are now collected at only two vents (OU10-GV-04 and OU10-GV-05). The baseline value 
was exceeded in the effluent (after the carbon filters) at both locations at least once. The influent VOC 
concentrations were also elevated during these events and the effluent values were generally lower, indicating the 
carbon filters were removing the VOCs.  

Site Inspection
The site inspection took place on 10/12/2022. In attendance were Alan Geyer and Lisa Denmark (EPA Region 3 
RPMs), Cortney Marquette (VA DEQ), and Anne Burnham, Nick Loizos and Adam Pugh (PRP contractor 
Parsons). The purpose of the inspection was to assess the protectiveness of the remedy. The site inspection 
checklist is included in Appendix E. Site inspection photographs are included in Appendix F. 
 
The Site inspection began with a safety briefing and a tour of the GLTP. Site inspection participants observed the 
treatment system components, the on-site laboratory, equipment storage room, mechanical room, document 
storage room, office/control room and the outdoor tank deck area. All treatment system equipment and 
components were in good condition, operational and clearly labeled. Secondary containment was observed around 
all tanks and containers. The tank deck is continuously monitored for hydrogen sulfide. Following the GLTP tour, 
site inspection participants observed VB 9, VB 10, VB 11 and the building that houses the leachate extraction 
equipment. The cap covering the rest of VBs 9-11 appeared to be well-vegetated and in good condition; no 
burrowing or evidence of erosion were observed.  
 
Site inspection participants observed the former WWTP basins (PB 1, PB 2 and PB 3) and Outfall 004, where the 
GLTP effluent discharges to the river. The discharge structure was in good condition and operational. “No 
trespassing” signs were observed at the outfall. The cap covering VB 4, VB 5 and VB 6 appeared to be in good 
condition. Vegetation is well-established and no evidence of burrowing or erosion was observed. The carbon 
filtration systems installed at gas vents OU10 GV-4 and OU10 GV-5 were in good condition, operational, secured 
within tall, locked fence enclosures and clearly labeled.  
 
The PRP contractor uses solar power to power the receiver that receives data transmitted from the extraction well 
west of the river. The solar panel and receiver appeared to be in good condition and were operational. Site 
inspection participants then toured the SoccerPlex and former plant side of the Site. Except for the former Avtex 
administrative building, which now houses the EDA and several small businesses, the plant side of the Site is 
vacant. Features on the plant side of the Site include gravel roads, scattered concrete and steel rebar, trees and 
grass. There are no remedial features on the plant side of the Site.  
 
Access to the GLTP and VBs 9-11 is restricted by a tall fence with locking gates. The main site entrance along 
Kendrick Lane is fenced and secured with a locked gate outside of normal business hours. All stormwater 
management features inspected were in good condition.  
 
Following the focused walking inspection, participants drove to the western side of the river and toured the part of 
the Site along the western bank of the river, along Rivermont Acres Road. The part of the Site west of the river 
includes several vacant properties owned by the EDA, three permanent residences, a few private properties used 
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temporarily for camper storage, deep groundwater extraction well TW-03, and several monitoring wells. 
Extraction well TW-03 is secured within a tall, locked fence and appeared to be in good condition. All monitoring 
wells observed on the west side of the river were secured with locks and clearly labeled. FMC provides residents 
along Rivermont Acres Road with clean water by filling cisterns with water delivered by truck.  
 

V. TECHNICAL ASSESSMENT

QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
Question A Summary: 
Yes, the review of relevant documents, applicable or relevant and appropriate requirements (ARARs), risk 
assumptions, and the Site inspection indicate that the OU2, OU3, OU4, OU5, OU7, OU8 and OU10 remedies are 
functioning as intended by site decision documents with one potential exception. There is a complete ecological 
exposure pathway associated with OU10 Plant Area Soils due to the lack of redevelopment at the former Plant 
Area part of the Site. FMC proposed to remove the old field / wooded habitat and replace with a vegetative cover 
that can be easily maintained (i.e., turf grass) to prevent re-establishment of potential habitat in the future. Due to 
topography, drainage requirements, and other concerns, some areas may not be easily accessible for mowing and 
may require an alternative cover (e.g., mulch or gravel). The PRPs are currently carrying out this work under the 
approved ‘Former Manufacturing Area Habitat Removal Work Plan.’ The anticipated completion date is Spring 
2023.  
 
Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed the cleanup under 
OU7. EPA addressed OU6 (buildings investigation) during the TCRA that addressed site buildings. There is no 
ROD or selected remedy for OU9. EPA created OU9 as an administrative OU to require the performance of an 
Ecological Risk Assessment. The Site’s 1999 Final Ecological Risk Assessment met the OU9 requirement. 
Except for the Plant Area Soils (discussed below), the remedies selected by the Site’s decision documents 
addressed the ecological risks identified by the 1999 Final Ecological Risk Assessment.  
 
Implementation of the OU2 remedy by EPA, and later FMC, mitigated potential risks to public health and the 
environment associated with PCB-contaminated soil, wastes contained in drums, the acid reclaim building and the 
lack of site security. Demolition of the acid reclaim building and drums also removed obstructions to future site 
investigations and remediation efforts.   
 
The OU7 remedy addresses groundwater and surface water contamination caused by leachate from VBs 9, 10 and 
11. Capping of VBs 9, 10 and 11 prevents human and ecological exposure to basin wastes through direct contact 
and reduces the amount of leachate generated by the basins. The OU7 ROD included performance standards for 
land and groundwater use restrictions to maintain and protect the integrity of the remedy and to prevent the 
installation of drinking water supply wells in the area where groundwater contamination concentrations exceed 
cleanup goals. Except for some privately owned properties west of the river, the Site’s five UECA Environmental 
Covenants fulfill the institutional control components of the selected remedies, as subsequently modified, for 
OU7, OU8 and OU10. The covenants run with the land and restrict certain land uses depending on-site area, place 
restrictions on soil excavation, and prohibit the extraction and use of groundwater and the installation of 
groundwater wells. The covenants also prohibit activities that could adversely impact the integrity of the remedy. 
FMC continues to provide water to three residences west of the river, preventing potential exposure to 
contaminated groundwater via ingestion. The OU7 ROD stated that none of the privately-owned parcels west of 
the river (in the residential subdivision) have drinking water wells. However, there are no groundwater use 
restrictions in place for the privately-owned parcels west of the river that overlie the groundwater plume to 
prohibit the installation of new water supply wells. Installation of new private wells at those privately-owned 
parcels could potentially affect the direction of plume migration, and potentially result in unacceptable exposures 
if the water is used for potable purposes. FMC prepared the ICIAP, which was required by the OU7 ROD, in 
2019. Implementation of the ICIAP is ongoing as discussed in Table 8: Status of Recommendations from the 
2018 FYR. 
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Implementation of the OU8 remedy required institutional controls to limit land use for Areas B and C to 
commercial/industrial use in perpetuity. The 2014 UECA Environmental Covenants fulfill the OU8 ROD’s 
selected remedy, as subsequently modified by the 2012 and 2014 ESDs, to implement institutional controls for 
Areas B and C.  
 
The remedy for the OU10 ROD addressed VBs 1-8, the WWTP, the NLF and Plant Area Soils. The cover 
systems constructed over the OU10 basins and the NLF prevent direct contact of both human and ecological 
receptors with impacted soil and wastes, prevent uncontrolled releases of gases from the VBs and NLF, and 
protect groundwater quality. Excavation of soil with COC concentrations above cleanup goals at the Plant Area 
Soils and Expanded Plant Area Soils areas mitigated direct contact risks for human receptors in those areas. There 
is the potential for unacceptable ecological risk given the habitat present and the data presented in the 2014 
SLERA. That topic is discussed below in the Question B summary. 
 
The TCRAs and NTCRAs completed by EPA and FMC addressed risks to human health and the environment 
associated with site buildings, sewers and basins not addressed by other site remedial actions. The basin cover 
systems prevent direct human and ecological exposure to wastes consolidated within the basins, and 
geomembrane caps installed over some of the basins also prevent infiltration of water through wastes, reducing 
leachate generation and groundwater impacts. The removal of contaminated site buildings and sewers also 
mitigated risks to ecological receptors in the river due to the discharge of PCB-impacted wastewater through the 
plant’s former sewer system. 
 
Based on a review of O&M reports and site inspection observations, the cover systems are well-maintained, as are 
the associated remedial components, such as the gas vents and stormwater management features. The GLTP and 
associated infrastructure, such as wells and groundwater and leachate extraction components, are also well-
maintained. When routine O&M inspections identify issues, FMC promptly corrects them and documents the 
process in O&M reports.  
 
EPA agreed to discontinue the organic vapor monitoring and of breathing zone reading monitoring at all basin 
areas except OU10 GV-4 and OU10 GV-5. Due to historically high levels of hydrogen sulfide and other gases, 
FMC installed carbon filtration units at OU10 GV-4 and OU10 GV-5 in 2014. The units treat vapors from the 
vents and prevent exposure to hazardous vapors. Hydrogen sulfide levels at the monitoring points after the filters 
are typically much lower. The PRP changes the filter media for the system when elevated levels are observed; 
however, more frequent changes or other optimization efforts may be necessary. 
 
FMC regularly monitors groundwater, surface water, sediment and aquatic biotic in accordance with EPA-
approved monitoring plans. Sampling results from 2020 indicate that COCs, including key contaminants carbon 
disulfide, arsenic and antimony, continue to exceed OU7 groundwater remedial goals in overburden and shallow, 
intermediate and deep bedrock. Groundwater contamination extends from the former VBs south and southwest to 
the west side of the South Fork Shenandoah River. The OU7 groundwater extraction and treatment system 
became operational in 2015. Pumping of the three recovery wells is expected to reduce contamination 
concentrations over time in all groundwater zones downgradient of wells. However, ongoing monitoring is 
necessary to evaluate the effectiveness of the groundwater extraction and treatment at reducing COCs to remedial 
goals. The purpose of the groundwater monitoring program for the closed OU10 units (VBs 1-8 and the NLF) is 
to determine whether groundwater quality becomes further degraded and, if so, whether an unacceptable risk is 
posed by the change in water quality conditions. Additional OU10 groundwater sampling will determine if 
constituent concentrations are exhibiting trends that may pose unacceptable risk in the future. 
 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 
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Question B Summary:
Yes, the cleanup levels and RAOs used at the time of remedy selection are still valid, with one potential exception, 
OU10 Plant Area Soils, which is discussed below. Although changes to toxicity data have occurred since remedy 
selection at some OUs, the changes do not call into question the protectiveness of the remedy. Some changes to 
exposure assumptions have occurred since the time of remedy selection (e.g., the potential for ecological risk at 
OU10). The effects of these changes are addressed below.  
 
Appendix H of this FYR evaluates the chemical-specific ARARs identified in Site decision documents to determine 
if changes in chemical-specific standards affect the protectiveness of the Site’s remedy. OU2, OU7 and OU10 were 
the only OUs where chemical-specific ARARs were identified in decision documents. The evaluation in Appendix 
H demonstrates that there are no changes to chemical-specific ARARs that affect the protectiveness of the remedies 
at OU2, OU7 and OU10.  
 
Appendix I of this FYR evaluates the current validity of human health risk-based cleanup standards selected for 
OU2, OU7 and OU10 using the 2022 EPA RSLs; the RSLs incorporate current toxicity values and standard default 
exposure factors. 

The evaluation demonstrates that the OU2 total PCBs cleanup goal of 10 mg/kg remains valid for 
commercial/industrial use. 
  
The OU7 ROD selected MCLs and non-zero MCLGs as remedial goals for groundwater. In the absence of MCLs 
and non-zero MCLGs, risk-based concentrations were selected as the remedial goals. Groundwater which meets 
the MCLs/MCLGs for individual contaminants may not meet the risk-based standards (1.0E-04 and HI less than 
or equal to 1) cumulatively if multiple contaminants are present; therefore, the determination of meeting the 
"protection of human health and the environment" RAO will be performance-based. When cleanup standards have 
been attained, EPA will evaluate post-ROD data, from the periodic groundwater monitoring and develop a trend 
analysis and risk assessment. The risk assessment will be based on an assessment of the cumulative risk across all 
applicable exposure routes for all COCs remaining in groundwater following achievement of the cleanup goals. 
Based on the evaluation in Appendix I, the risk-based remedial goals for carcinogenic COCs remain valid. 
Remedial goals for 12 COCs result in HQs that exceed EPA’s benchmark of 1 for noncarcinogens. Although the 
remedial goals exceed the noncarcinogenic benchmark, the OU7 ROD states that remediation of groundwater at 
the Site will continue until the respective MCLs for the COCs are attained and the excessive cancer risk 
associated with potential residential use of the groundwater is reduced to one in 10,000 (1 x 10-4) and the hazard 
index is reduced to 1 for each specific organ.  
 
The OU7 ROD also identified soil remedial goals for soil located outside the VBs 9, 10 and 11 cover systems. 
Based on the evaluation in Appendix I, soil remedial goals based on direct contact for carcinogenic COCs remain 
valid. Soil remedial goals for carbon disulfide and mercury result in HQs that slightly exceed EPA’s benchmark 
of 1 for noncarcinogens. This finding does not affect the protectiveness of the remedy because all soils with 
concentrations above the standards listed in Table 2 of the 2015 Remedial Action Report were excavated and the 
areas were either covered with the VB 9-11 cap system or were covered with 2 feet of soil to mitigate the human 
and ecological pathway. There are no complete exposure pathways for human or ecological receptors for OU7 
soil.  
 
The OU10 ROD established soil cleanup goals for PCBs and additional COCs, based on commercial/industrial 
land use and protection of groundwater. A 2012 risk analysis of all the Plant Area Soils remaining on-site after the 
completion of the remedial action demonstrated that the soils from zero to 10 feet below ground surface (bgs) are 
protective of human health for an industrial/commercial scenario and both the surface and the deeper soils are 
protective of groundwater.  
 
In response to a previous FYR issue, FMC completed a screening-level ecological risk assessment (SLERA) for the 
former Plant Area Soils part of OU10 in December 2014. The area evaluated included the location of the former 
manufacturing plant and the surrounding area east of the railroad tracks (about 125 acres). FMC used existing soil 
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data to perform the evaluation; no new sampling was conducted. The SLERA found several chemicals of potential 
ecological concern present in soil and sediment in the area evaluated at concentrations that exceed ecological risk 
thresholds, including bioaccumulative contaminants such as mercury and PCBs. As future land use at the Plant Area 
Soils part of the Site is expected to be developed for commercial/industrial uses, FMC concluded that such 
development will eliminate ecological habitat.  
 
EPA reviewed the SLERA and issued a response in August 2015. EPA commented that several aspects of the 
assessment may need to be further addressed. EPA concluded that while future use of the area is intended to be 
industrial/commercial, the potential for ecological risk exists if left undeveloped. The ecological risk assessment 
of the Plant Area Soils part of the Site had previously been delayed due to the promise of redevelopment. 
However, the area remains vacant and it is unclear when development will occur. In the absence of redevelopment 
ecological habitat has reestablished on the Former Plant Side; however the quality of this habitat has not been 
evaluated. EPA also noted that, even with development, it is unknown if such development would effectively 
mitigate the potential for unacceptable risks to ecological receptors. In order to resolve this issue and prevent re-
establishment of potential habitat in the future, FMC proposed to remove the old field / wooded habitat and 
replace with a vegetative cover that can be easily maintained (i.e., turf grass). Due to topography, drainage 
requirements, and other concerns, some areas may not be easily accessible for mowing and may require an 
alternative cover (e.g., mulch or gravel). The PRPs are currently carrying out this work under the approved 
‘Former Manufacturing Area Habitat Removal Work Plan.’ The anticipated completion date is Spring 2023. 
   
The OU10 ESD set soil cleanup goals based on a very conservative residential land use for the Expanded Plant 
Area Soils. The previous FYR included review of post-excavation soil results for the Expanded Soils Area 
included in FMC’s Remedial Action Report for the Plant Area Soils Component of Operable Unit 10. Soils 
remaining on-site after the completion of the remedial action demonstrated that the soils are protective of human 
health for a residential scenario. The evaluation of the soil cleanup goals in Appendix I demonstrates that the 
direct contact cleanup goals remain valid for most COCs.  
 

QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
remedy? 
 
No other information has come to light that could call into question the protectiveness of the remedy.  
 

VI. ISSUES/RECOMMENDATIONS 

Issues/Recommendations 

OUs for which Protectiveness was not evaluated:

OU1, OU6 and OU9

OUs without Issues/Recommendations Identified in the FYR: 

OU2, OU3, OU4, OU5 and OU8 

 

Issues and Recommendations Identified in the FYR:

 

OU(s): OU7 Issue Category: Institutional Controls

Issue: Site-related groundwater contamination is present beneath the properties west of 
the South Fork Shenandoah River. However, there are no groundwater use restrictions in 
place for privately-owned site properties in that area that overlie the groundwater plume.  
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Recommendation: Implement institutional controls to prevent the installation of water 
wells at the privately-owned properties west of the river where pumping of water wells 
could potentially affect plume migration and potentially result in unacceptable human 
exposure to contaminated groundwater.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Party 
Responsible

Oversight Party Milestone Date 

No Yes PRP EPA 3/23/2024

 

OU(s): OU10 Issue Category: Changed Site Conditions

Issue: Due to the delay of the planned site redevelopment, ecological habitat is 
reestablishing in the Plant Area. The SLERA had found several chemicals of potential 
ecological concern present in soil and sediment at concentrations that exceed ecological 
risk thresholds. If the reestablishing habitat allows foraging, cover or nesting 
opportunities, the potential for unacceptable ecological risk exists for exposure to soil 
and sediment in the former plant area.

Recommendation: Continue habitat / vegetation removal to replace reestablishing 
habitat with a vegetative cover that can be easily maintained and ensure the potential for 
ecological exposure is reduced. In October 2022, the PRP began habitat removal and has 
an anticipated completion date of Spring 2023. Following the completion of the cover 
installation, an O&M plan will be developed and implemented to document the steps 
required to maintain the cover including routine mowing, inspections, and reporting 
requirements. The results of the inspections will be included in the annual Site-Wide 
O&M report.  

Affect Current 
Protectiveness

Affect Future 
Protectiveness

Party 
Responsible 

Oversight Party Milestone Date

No Yes PRP EPA 3/23/2024

OTHER FINDINGS 
In addition, the following recommendations were identified during the FYR. While they may reduce costs and 
improve management of O&M, they do not affect current and/or future protectiveness: 
 

 Review all detection limits currently used to analyze groundwater COC concentrations to ensure that all 
detection limits are as low as, or lower than, COC cleanup goals. 

 Continue to closely monitor settlement of the NLF cap to ensure that settlement is taking place uniformly 
and within acceptable tolerances. 

 Review the Site’s security and make improvements where necessary to prevent and/or deter trespassers.  
 

VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement 

Operable Unit: OU2 Protectiveness Determination:
Protective

Protectiveness Statement:  
The OU2 remedy is protective of human health and the environment because there are no complete exposure 
pathways between contaminated soil and receptors because PCB-impacted soil was excavated and disposed off-
site.  

 

• 

• 

• 
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Protectiveness Statement

Operable Unit: OU3 Protectiveness Determination:
Protective

Protectiveness Statement:  
The OU3 remedy is protective of human health and the environment because the risks previously associated with 
the unstable acid reclaim building have been addressed via demolition of the building.

 

Protectiveness Statement 

Operable Unit: OU4 Protectiveness Determination:
Protective

Protectiveness Statement:  
The OU4 remedy is protective of human health and the environment because the risks previously associated with 
the lack of site security have been addressed. 

 

Protectiveness Statement 

Operable Unit: OU5 Protectiveness Determination:
Protective

Protectiveness Statement:  
The OU5 remedy is protective of human health and the environment because removal of drummed wastes from 
the Site eliminated the potential for direct human contact and also mitigated the potential for fire, explosion and 
releases associated with the wastes.

 

Protectiveness Statement 

Operable Unit: OU7 Protectiveness Determination:
Short-term Protective 

Protectiveness Statement: 
The remedy at OU7 currently protects human health and the environment in the short term because there are no 
complete exposure pathways between contaminated groundwater and receptors. Prior impacted residential wells 
users located across the river are supplied with potable water, institutional controls are in place at the Site and at 
most downgradient residential properties to prevent installation of new groundwater wells, and the caps over VBs 
9, 10 and 11 prevent direct exposure to contaminated soil within the basins. For the remedy to be protective over 
the long term, institutional controls should be implemented to prevent human exposure to contaminated 
groundwater by preventing the installation of water wells at the privately-owned properties west of the river, 
where pumping of water wells could potentially affect plume migration.  

 

Protectiveness Statement 

Operable Unit: OU8 Protectiveness Determination:
Protective

Protectiveness Statement:  
The OU8 remedy is protective of human health and the environment because there are no complete exposure 
pathways between contaminated soil and receptors. The UECA Environmental Covenant, Instrument 140004561, 
restricts land use at the areas previously referred to as Areas B and C to commercial/industrial use only.

 

Protectiveness Statement 
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Operable Unit: OU10 Protectiveness Determination:
Short-term Protective

Protectiveness Statement:
The remedy at OU10 currently protects human health in the short term because there are no known complete 
exposure pathways between contaminated soil and receptors. However, a complete ecological exposure pathway 
associated with Plant Area Soils was identified due to the lack of significant redevelopment at the Former Plant 
Area of the Site. The cover systems over VBs 1-8 and the NLF prevent direct human and ecological receptor 
contact with VBs 1-8 and NLF soil and waste and prevent the migration of contaminants from those areas. 
Excavation of soil contaminated at levels above industrial/commercial cleanup goals at the former Plant Area and 
the Expanded Plant Area and institutional controls mitigate the risk of direct contact with impacted soil and 
groundwater at OU10. Ecological habitat is reestablishing due to the delayed redevelopment of the Site. For the 
remedy to be protective over the long term, habitat/vegetation removal at the Plant Area should be completed and 
an O&M plan to reduce the potential for ecological exposure should be implemented.

Sitewide Protectiveness Statement

Protectiveness Determination:
Short-term Protective

Protectiveness Statement:  
Because the remedial actions for all OUs are currently protective, the Site’s remedy is currently protective of 
human health and the environment. Aside from the OU10 Plant Area, there are no known complete exposure 
pathways between contaminated media and receptors. For the Site remedy to be protective over the long term, 
the actions listed above for each OU should be implemented.

 
 

VIII. NEXT REVIEW 
 
The next FYR Report for the Avtex Fibers, Inc. Superfund site is required five years from the completion date of 
this review. 
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APPENDIX B – SITE CHRONOLOGY

Table B-1: Site Chronology 
 

Event Date                                             
American Viscose opened a rayon manufacturing plant at the Site 1940 
American Viscose sold the plant and property to FMC 1963 
FMC sold the plant and property to Avtex 1976 
The Commonwealth of Virginia detected carbon disulfide in domestic 
water supply wells in the subdivisions across the South Fork Shenandoah 
River from the Site. 

1982 

Avtex purchased 23 residential properties west of the river and started 
providing water to impacted residences in that area 

1983-1984 

EPA proposed the Site for listing on the NPL October 15, 1984 
An electric transformer exploded on-site, resulting in a release of PCBs 1985 
EPA added the Site to the NPL June 10, 1986 
EPA entered a Consent Decree with Avtex to perform an RI/FS to 
investigate the impacts of the VBs on groundwater  

August 11, 1986 

Avtex initiated the Site’s initial RI/FS August 13, 1986 
EPA amended the Consent Decree to include FMC as a PRP January 6, 1988 
Avtex completed the Site’s initial RI/FS August 27, 1988 
EPA issued the OU1 ROD to address groundwater impacts associated 
with the VBs

September 30, 1988 

Sampling conducted by the Virginia State Water Control Board 
identified PCBs in site soil and in fish tissue samples collected from the 
Shenandoah River. 

1989 

Virginia Department of Health issued an advisory against fish 
consumption in parts of the Shenandoah River, including the South Fork 
Shenandoah River adjacent to the Site  

May 12, 1989 

EPA issued a Unilateral Administrative Order to Avtex and FMC to 
implement the OU1 remedy

June 30, 1989 

Virginia Department of Waste Management requested that EPA conduct 
a removal assessment at the Site   

September 20, 1989 

EPA issued a Unilateral Administrative Order to Avtex to perform a 
removal action to address drummed and other site-related waste and site 
security 

October 31, 1989 

Virginia Water Control Board revoked Avtex’s NPDES permit and 
Avtex ceased operations on-site 

November 10, 1989 

EPA initiated the Site’s first removal action, which included establishing 
site security, design and operation of a wastewater treatment system, and 
management and treatment or disposal of several types of on-site wastes 

November 11, 1989 

Avtex Fibers, Inc. and Avtex Fibers – Front Royal filed for Chapter XI 
bankruptcy 

February 6, 1990 

EPA signed the OU2 ROD. Following signature of the OU2 ROD, EPA 
redefined site OUs to facilitate project management, site characterization 
and remedial action. The OU2 ROD established OU2 to address PCB-
impacted soil, OU3 to address demolition of the acid reclaim building, 
OU4 to address site security and OU5 to address drum removal. 

September 28, 1990 

EPA initiated OU2 (site stabilization and PCB-impacted soil) and OU3 
(demolition of the acid reclaim building) remedial action 

March 4, 1991 

EPA initiated OU4 remedial action (site security) July 22, 1991 
EPA issued a Unilateral Administrative Order to FMC to provide water 
to residents of the subdivision, west of the river

October 22, 1991 

EPA completed OU2 remedial action (cleanup of PCB-impacted soil) January 22, 1992 
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Event Date                                             
EPA and FMC signed a Consent Order that required FMC to complete 
parts of a sitewide RI (EPA would complete the rest of the RI) 
Both parties initiated the sitewide RI

March 30, 1993

FMC completed OU5 remedial action (drums) August 5, 1993
EPA completed the OU3 remedial action September 23, 1993
FMC and EPA completed the sitewide RI August 1, 1994
EPA completed OU5 remedial action September 30, 1994
EPA initiated FS for OU8  June 19, 1995 
EPA initiated a TCRA to address site buildings September 20, 1996 
EPA completed the Site’s first FYR November 18, 1996 
EPA initiated FS for OU10 June 26, 1997 
EPA completed the TCRA to address site buildings September 1998 
EPA completed the Site’s Final Ecological Risk Assessment February 1999 
FMC entered into a Consent Decree with EPA to perform additional 
time-critical removal activities to address site buildings, a NTCRA to 
address site basins and a NTCRA to address buildings and sewers. The 
Consent Decree also required that FMC implement the OU7 and OU10 
remedies following remedy selection.

July 9, 1999 

FMC took over responsibility for site security, control, maintenance and 
halt and safety measures at the Site, in accordance with the Consent 
Decree. 

October 21, 1999 

Avtex Bankruptcy Plan of Reorganization became effective. The 
Industrial Development Authority of the Town of Front Royal and 
Warren County, doing business as the Economic Development Authority 
(EDA) took title to the Site property

November 1999 

Stakeholders filed the Conservation Easement to enforce land use 
restrictions at the Site

December 7, 1999 

FMC initiated the OU7 FS 2000 
FMC initiated the NTCRA – Buildings and Sewers work January 2000 
EPA signed a removal action memorandum, selecting a NTCRA to 
address the Site basins (NTRA – Basins) 

January 31, 2000 

EPA provided the EDA, Town of Front Royal and Warren County with a 
prospective purchaser agreement and EDA purchased the Site property 
from the Avtex Bankruptcy Trustee

March 20, 2000 

FMC completed the OU8 FS June 2000 
EPA signed the OU8 ROD (institutional controls to restrict land use at 
Areas B and C to commercial/industrial use)

September 29, 2000 

FMC began work to close the on-site basins (NTCRA – Basins) May 17, 2001 
EPA signed a removal action memorandum, selecting NTCRA to address 
remaining site buildings and sewers (NTCRA – Buildings)

December 2001

FMC completed OU4 remedial action September 19, 2002 
EPA completed the second FYR March 28, 2003 
FMC completed the OU10 FS July 25, 2003 
EPA signed the OU10 ROD (VBs 1-8, the WWTP, the NLF and Plant 
Area Soils)

March 10, 2004 

FMC began OU10 remedial design May 24, 2004 
EPA modified the OU10 remedy in an ESD to expand the Plant Area 
Soils to include additional areas of concern 

January 10, 2006 

The Site’s first redevelopment project, the Skyline SoccerPlex, opened 
on-site

September 9, 2006 

FMC completed OU10 remedial design and began OU10 remedial action January 22, 2008 
EPA completed the third FYR March 26, 2008 
FMC completed the OU7 FS July 30, 2009 
EPA signed the OU7 ROD (VBs 9-11, groundwater and surface water) January 13, 2010 
FMC started OU7 remedial design March 15, 2010 
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Event Date                                             
FMC completed OU7 remedial design and began OU7 remedial action October 7, 2011
EPA modified the OU7, OU8 and OU10 remedies with an ESD. The 
modified remedy replaced the existing Conservation Easement with 
multiple Environmental Covenants to address multiple property owners 
and land uses  

January 25, 2012 

FMC started construction of the OU7 GLTP July 23, 2012
EPA completed the fourth FYR March 26, 2013
EPA, VA DEQ and FMC conducted a pre-final construction completion 
inspection

July 1, 2014 

FMC completed remedy construction and EPA issued the Site’s 
Preliminary Close Out Report

August 29, 2014 

Site property owners and stakeholders filed five individual UECA 
Environmental Covenants and a Termination of Conservation and 
Environmental Protection Easement and Declaration of Restrictive 
Covenants with the Warren County Clerk’s Office

September 17, 2014 

FMC completed the Screening Level Ecological Risk Assessment for 
Plant Area Soils 

December 30, 2014

FMC completed the volumes of the Sitewide Post-Closure Care 
Operations and Maintenance Plans 

May 8, 2015 

FMC completed the “Remedial Action Report for the Plant Area Soils 
Component of Operable Unit 10 for the Avtex Fibers Superfund Site”

May 14, 2015 

EPA provided FMC with review comments of the 2014 Screening Level 
Ecological Risk Assessment for Plant Area Soils

August 18, 2015 

FMC completed OU10 remedial action; EPA approved FMC’s Remedial 
Action Report for Viscose Basins 1-8, and New Landfill Component of 
Operable Unit 10; site entered O&M phase 

September 1, 2015 

FMC completed OU7 remedial action and NTCRA - Basins; EPA 
approved FMC’s Construction Completion Report for the Viscose Basins 
9-11 Cap System and Groundwater & Leachate Extraction Components 
of OU7, Construction Completion Report Remedial Action Groundwater 
and Leachate Treatment Plant (GLTP) Component of OU7 and FMC’s 
removal action report and certification of completion for the NTCRA – 
Basins

September 29, 2015 

FMC completed GLTP commissioning activities  December 2015 
EPA approved FMC’s removal action report and certification of 
completion for the NTCRA – Buildings

December 30, 2015 

EPA Completed the fifth 5YR March 23, 2018 
FMC completed the Basin Repair Work Plan and carried out the repair 
activities 

July 2019

FMC finalized the Institutional Control Implementation and Assurance 
Plan

July 2019 

EPA approved FMC’s request to remove the (2) GLTP MPS units and 
install a bypass pipe

June 23, 2021 

FMC completed an updated Sitewide QAPP February 8, 2022 
EPA, FMC, Parsons, VADEQ attend 6th 5YR site visit / inspection October 12, 2022 
EPA approved FMC’s request to remove recovery well TW-03 from 
routine groundwater extraction  

October 13, 2022

FMC / Parsons began habitat removal work to mitigate unacceptable 
ecological risk at the Former Manufacturing Area 

November 2022 

 
 



C-1 
 

APPENDIX C – CLEANUP GOALS FOR OU2, OU7 AND OU10 MEDIA

Table C-1: OU2 Soil Remedial Goal – Total PCBs 

COC Soil Remedial Goala (mg/kg)

PCBs, total 10
Notes:
a Soil cleanup goal established by the OU2 ROD. 
mg/kg = milligrams per kilogram 

 

Table C-2: OU7 Groundwater Cleanup Goals 

COC
ROD Cleanup Goal a

MCL/non-zero MCLG 
(µg/L) 

Risk-Based Cleanup Goalb

(µg/L) 
Volatile Organics   
acetone  22,000
carbon disulfide  1,000 
Semi-volatile Organics   
2-methylphenol (o-cresol)  1,800 
4-methylphenol (p-cresol)  180 
bis(2-ethylhexyl) phthalate 6  
naphthalene  14
pentachlorophenol 1  
phenol  11,000
Metals   
aluminum  37,000
antimony 6  
arsenic 10  
cadmium 5  
chromium 100  
cobalt  11
cyanide, free 200
iron 26,000
lead 15
manganese 880
mercury 2  
nickel  730 
vanadium  260 
zinc  11,000
Notes: 
a. Groundwater cleanup goals are from Table 7 of the OU7 ROD. The OU7 ROD 

states that the remediation of groundwater at the Site will continue until the 
respective maximum contaminant levels (MCLs) for the contaminants of 
concern (COCs) are attained and the excessive cancer risk associated with 
potential residential use of the groundwater is reduced to one in 10,000 (1 x 
10-4) and the hazard index is reduced to 1 for each specific organ. 

b. EPA Region 3 risk-based tap water standards presented at cancer/hazard target 
benchmarks of 1 x 10-4 for carcinogens and 1 for noncarcinogens.  

µg/L = micrograms per liter 
MCLG = maximum contaminant level goal 
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Table C-3: OU7 Soil Cleanup Goals 

COC

Human Health 
(HH) Direct 

Contact 
Standarda,b

(1 x 10-6 Risk 
and HQ=0.1)

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Ecologically 
Protective Soil 

Valuesa,,e (mg/kg) 

Groundwater 
Protection 

Standardsa,d 
(mg/L) 

Volatile Organic Compounds (VOCs) 
carbon disulfide 378 3,780 NV 1
ethylbenzene NV NV 0.05 NV 

styrene NV NV 0.1 NV
toluene NV NV 0.05 NV
xylenes (total) NV NV 0.05 NV
Semi-volatile Organic Compounds (SVOCs) 
acenaphthene NV NV 20 NV 
anthracene NV NV 0.1 NV 

benzo(a)anthracene 7.8 78 NV 0.000029 
benzo(a)pyrene 0.78 7.8 0.1 0.0002
benzo(b)fluoranthene 7.8 78 NV 0.000029 
benzo(k)fluoranthene 78.4 784 NV 0.00029
dibenz(a,h)anthracene 0.78 7.8 NV 0.0000029
fluoranthene NV NV 0.1 NV 
fluorene NV NV 30 NV 

indeno(1,2,3-cd)pyrene 7.8 78.4 NV 0.000029 
naphthalene 18 180 0.1 0.00014
phenanthrene NV NV 0.1 NV 
pyrene NV NV 0.1 NV 
PAHs, high molecular weight NV NV 11 NV 
PAHs, low molecular weight NV NV 29 NV 

PAHs, total NV NV 1.0 NV 
Polychlorinated Biphenyls (PCBs)
PCBs, total NV NV 0.371 NV 
Metals
aluminum NV NV 20,200c NV
antimony 81.8 818 2.7 0.006

arsenic 3.8 38 18 0.01 
barium NV NV 330 NV 
cadmium NV NV 3.6 NV 
chromium (as Cr+3) NV NV 260 NV 
cobalt 60 603 13 0.011
copper 8,180 81,800 70 1.3

iron 143,000 1,430,000 31,700c 26 
Leadb 800 800 110 0.015
manganese NV NV 441c NV 
Mercury (as methyl) 61 613 0.14c 0.002
nickel NV NV 38 NV 
selenium 1,020 10,200 0.52 0.05 

silver NV NV 42 NV 
vanadium 1,030 10,300 78 0.18 
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COC

Human Health 
(HH) Direct 

Contact 
Standarda,b

(1 x 10-6 Risk 
and HQ=0.1)

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Ecologically 
Protective Soil 

Valuesa,,e (mg/kg) 

Groundwater 
Protection 

Standardsa,d 
(mg/L) 

zinc 61,300 613,000 233 11 
pH NV NV 5.5 standard unitse NV 
Notes: 
a. Standards listed in Table 2 of the Site’s 2015 OU7 Remedial Action Report for the Viscose Basins 9-11 Cap 

System and Groundwater & Leachate Extraction Components of Operable Unit 7. 
b. Per the OU7 ROD, the direct contact standards are based on a total excess cancer risk of 1 x 10-5 and target 

organ-specific HQ of 1. Direct contact standards are calculated according to procedures detailed in the EPA 
Risk Assessment Users Guide (May 2010) for potential indoor worker exposure to industrial soil (soil 
ingestion = 50 mg/day). According to the Users Guide, the indoor worker scenario includes ingestion of soil 
and inhalation of volatiles/particulate released from soil. The default lead direct contact exposure standard is 
800 mg/kg based on typical commercial/industrial exposure. Chromium direct contact exposure standard 
based on Cr+3. 

c. EPA Region 3 Ecologically Protective Backfill Values as listed in Table 11 of the 2010 OU7 ROD, as 
modified by EPA in the letter to FMC dated March 10, 2010. 

d. The soil cleanup standards for groundwater protection are based on the non-zero MCLGs. In the absence of 
a non-zero MCLG, the MCL is used as the groundwater protection standard, when available. If neither a 
non-zero MCLG or MCL have been established for a compound, the groundwater protection standard is 
based on the EPA Region 3 risk-based concentrations (RBCs) for tap water. To determine compliance with 
the groundwater protection soil standards, soil samples would be collected and analyzed by the Synthetic 
Precipitation Leaching Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided by a dilution attenuation 
factor of 10. Remediation would be required when the SPLP concentration divided by 10 exceeds the 
groundwater protection soil standard. 

e. The 2012 ESD also added an additional OU7 soil performance standard to address the acidic nature of site 
soil. The ESD requires that the upper 6 inches of cover soil in remediated areas be amended as needed to 
achieve a pH of no less than 5.5 prior to seeding/replanting.   
 

HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available
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Table C-4: OU10 Soil Cleanup Goals for Direct Contact and Groundwater Protection 

COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c

(mg/L) 

Volatile Organic Compounds (VOCs)

1,1,2,2-tetrachloroethane 29 290 0.000053

1,1,1-trichloroethane 57,000 570,000 0.2

1,1,2-trichloroethane 100 1,000 0.003

1,1-dichloroethane 20,000 200,000 0.8

1,1-dichloroethene 10,000 100,000 0.007

1,2-dibromo-3-chloropropane 4.1 41 0.0002

1,2-dibromoethane 0.068 0.68 0.00000075 

1,2-dichloroethane 63 630 0.005

1,2-dichlorobenzene 18,000 180,000 0.6

1,2,4-trichlorobenzene 2,000 20,000 0.07 

1,3-dichlorobenzene 6,100 61,000 0.18 

1,4-dichlorobenzene 240 2,400 0.075

1,2-dichloropropane 84 840 0.005

2-butanone (MEK) 120,000 1,200,000 1.9

2-hexanone 8,200 82,000 1.5

4-methyl-2-pentanone (MIBK) 16,000 160,000 2

acetone 20,000 200,000 0.61 

benzene 100 1,000 0.005

bromochloromethane NV NV NV 

bromodichloromethane 92 920 0.08 

bromoform 720 7,200 0.08 

bromomethane 280 2,800 0.0085

carbon disulfide 20,000 200,000 1

carbon tetrachloride 44 440 0.005

chlorobenzene 4,100 41,000 0.1

chloroethane 2,000 20,000 0.0036

chloroform 2,000 20,000 0.08 
chloromethane NVd NVd 0.19

cis-1,2-dichloroethene 2,000 20,000 0.07 

cis-1,3-dichloropropenee 57 570 0.00044 

dibromochloromethane 68 680 0.06 

ethylbenzene 20,000 200,000 0.7

methylene chloride 760 7,600 0.005

styrene 41,000 410,000 0.1

tetrachloroethene 280 2,800 0.005

toluene 41,000 410,000 1

trans-1,2-dichloroethene 4,100 41,000 0.1

trans-1,3-dichloropropenee 57 570 0.0004

trichloroethene 14 140 0.005

vinyl chloride 7.9 79 0.002

xylenes (total) 41,000 410,000 10 

Semi-volatile Organic Compounds (SVOCs) 



C-5 
 

COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c

(mg/L) 

1,2-diphenylhydrazine 7.2 72 0.000084

2,2’-oxybis(1-chloropropane) NV NV NV 
2,4,5-trichlorophenol 20,000 200,000 3.7
2,4,6-trichlorophenol 520 5,200 0.0061
2,4-dichlorophenol 610 6,100 0.11 
2,4-dimethylphenol 4,100 41,000 0.73 
2,4-dinitrophenol 410 4,100 0.073

2,4-dinitrotoluene 410 4,100 0.073
2,6-dinitrotoluene 200 2,000 0.037
2-chloronaphthalene 16,000 160,000 0.49 
2-chlorophenol 1,000 10,000 0.03 
2-methylnaphthalene 4,100 41,000 0.12 
2,4-dichloroaniline NV NV NV 

2-nitrophenol NV NV NV 
3,3’-dichlorobenzidine 13 130 0.00015 
3-nitroanilinef 61/286 613/2,860 0.0033
4,6-dinitro-2-methylphenol 20 200 0.0037
4-bromophenyl phenyl ether NV NV 
4-chloroaniline 820 8,200 0.15 

4-chlorophenyl phenyl ether NV NV 
4-nitroaniline 290 2,900 0.0033
4-nitrophenol 1,600 16,000 0.29 
acenaphthene 12,000 120,000 0.37 
acenaphthylene NV NV 
anthracene 61,000 610,000 1.8

benzidine 0.025 0.25 0.00000029 
benzo(a)anthracene 7.8 78 0.000092
benzo(a)pyrene 0.78 7.8 0.0002
benzo(b)fluoranthene 7.8 78 0.000092
benzo(g,h,i)perylene NV NV NV 
benzo(k)fluoranthene 78 780 0.00092 

bis(2-chloroethoxy)methane NV NV NV 
bis(2-chloroethyl)ether 5.2 52 0.0000096
bis(2-chloroisopropyl ether) 82 820 0.00026 
bis(2-ethylhexyl)phthalate 410 4,100 0.006
butylbenzyl phthalate 41,000 410,000 7.3
carbazole 290 2,900 0.0033

p-chloro-m-cresol NV NV NV 
chrysene 780 7,800 0.0092
di-n-butylphthalate 20,000 200,000 3.7
di-n-octyl phthalate 4,100 41,000 0.73 
dibenzo(a,h)anthracene 0.78 7.8 0.0000092
dibenzofuran 400 4,000 0.012

diethylphthalate 160,000 1,600,000 29 
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c

(mg/L) 

dimethyl phthalate 2,000,000 20,000,000 370

fluoranthene 8,200 82,000 1.5
fluorene 8,200 82,000 0.24 
hexachlorobenzene 3.6 36 0.001
hexachlorobutadienef 40.9/73.4 409/734 0.00086 
hexachlorocyclopentadiene 1,200 12,000 0.05 
hexachloroethanef 204/409 2,044/4,088 0.0048

indeno(1,2,3-cd)pyrene 7.8 78 0.000092
isophorone 6,000 60,000 0.07 
n-nitrosodiphenylamine 1,200 12,000 0.014
n-nitrosodipropylamine 0.82 8 0.0000096
naphthalene 4,100 41,000 0.0065
nitrobenzene 100 1,000 0.0035

p-chloro-m-cresol NV NV NV 
p-(dimethylamino)azobenzene NV NV NV 
pentachlorobenzene 160 1,600 0.029
pentachlorophenol 48 480 0.001
phenanthrene NV NV NV 
o-cresol/2-methylphenol 10,000 100,000 1.8

p-cresol/4-methylphenol 1,000 10,000 0.18 
phenol 61,000 610,000 11 
pyrene 6,100 61,000 0.18 
Metals
aluminum 200,00 2,000,000 37 
antimony 82 820 0.006

arsenic 3.8 38 0.01 
barium 14,000 140,000 2
beryllium 410 4,100 0.004
cadmium 200 2,000 0.005
calcium NV NV NV 
chromium 610 6,100 0.1

cobalt 4,100 41,000 0.73 
copper 8,200 82,000 1.3
iron 61,000 610,000 11 
lead 1,000g 1,000g 0.015
magnesium NV NV NV 
manganese 4,100 41,000 0.73 

mercuryh 20 200 0.002
nickel 4,100 41,000 0.73 
potassium NV NV NV 
selenium 1,000 10,000 0.05 
silver 1,000 10,000 0.18 
sodium NV NV NV 

thallium 14.4 144 0.0005
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c

(mg/L) 

vanadium 1,400 14,000 0.26

zinc 61,000 610,000 11 
cyanide, free 4,100 41,000 0.2
Polychlorinated Biphenyls (PCBs)
Arochlor 1016 14.3/81.8f,i NAi 0.0005
Arochlor 1221 2.9i NAi 0.0005
Arochlor 1232 2.9i NAi 0.0005

Arochlor 1242 2.9i NAi 0.0005
Arochlor 1248 2.9i NAi 0.0005
Arochlor 1254 2.9i NAi 0.0005
Arochlor 1260 2.9i NAi 0.0005
Total PCBs NA 25j 0.0005
Notes:

a. Standards as presented in Table 1 of the Site’s 2004 OU10 ROD. The OU10 ROD 
established soil cleanup standards for direct contact (soils 0 to 10 feet) and 
groundwater protection (entire depth of soil to the water table). 

b. The direct contact cleanup goals based on 1 x 10-5 risk level for carcinogens and a 
HQ of 1 for non-carcinogens are applicable if it can be demonstrated that there are 
no more than 10 carcinogens present in excess of the 1 x 10-6 risk level, and that 
none of the noncarcinogens exceeding an HQ of 0.1 have the same target organ. If 
more than 10 carcinogens are present in excess of the 1 x 10-6 risk level, the direct 
contact cleanup goals will be the levels identified for a 1 x 10-6 excess cancer risk. 
The cumulative risks for noncarcinogens that have the same target organ must not 
exceed a HQ of 1; therefore, the direct contact cleanup goals for noncarcinogens 
having the same target organ will be the levels identified for a HQ of 0.1. The 
direct contact standards are calculated according to procedures utilized in the EPA 
Region 3 Risk-based Concentration Table (April 25, 2003 version with June 17, 
2003 update) for industrial soil, except an indoor worker exposure scenario (soil 
ingestion = 50 mg/day) was used instead of the outdoor worker exposure (soil 
ingestion = 100 mg/day). The default lead direct contact exposure standard is 
1,000 mg/kg based on typical commercial/industrial exposure. Chromium direct 
contact exposure based on Cr+6.  

c. The soil cleanup standards for groundwater protection are based on the non-zero 
MCLGs. In the absence of a non-zero MCLG, the MCL is used as the groundwater 
protection standard, when available. If neither a non-zero MCLG or MCL have 
been established for a compound, the groundwater protection standard is based on 
the EPA Region 3 risk-based concentrations (RBCs) for tap water. To determine 
compliance with the groundwater protection soil standards, soil samples would be 
collected and analyzed by the Synthetic Precipitation Leaching Procedure (SPLP) 
to determine the concentration of a contaminant that could be leached from the soil 
into pore water. The SPLP concentration would be divided by a dilution 
attenuation factor of 10. Remediation would be required when the SPLP 
concentration divided by 10 exceeds the groundwater protection soil standard. 

d. EPA Region 3 removed the direct contact standard for chloromethane in the April 
2003 update of the RBCs. 

e. 1,3-Dichloropropene standard used.  
f. 3-Nitroaniline, hexachloroethane, hexachlorobutadiene and Arochlor 1016 are 

listed as carcinogens; however, the noncarcinogenic standards at an HQ=0.1 and 
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c

(mg/L) 

an HQ=1.0 are less than the carcinogenic standards at 1 x 10-6 and 1 x 10-5, 
respectively. Both carcinogenic and noncarcinogenic standards are shown.  

g. The soil cleanup level for lead of 1,000 mg/kg is the only value used and is 
irrespective of the HQ. 

h. Methylmercury direct contact standard used as default standard for mercury.  
i. The 1 x 10-6 Arochlor-specific direct contact cleanup standards for PCBs will only 

be used to determine if there are more than 10 carcinogens present that exceed the 
1 x 10-6 risk level direct contact cleanup standards. If more than 10 carcinogens 
exceed 1 x 10-6 risk level standards, then the non-PCB carcinogens will be 
compared to their respective 1 x 10-6 risk level direct contact cleanup standards 
and the total PCB concentration will be compared to the 25 mg/kg direct contact 
cleanup standard. If 10 or fewer carcinogens are present that exceed the 1 x 10-6

risk level direct contact cleanup standards, the non-PCB carcinogens will be 
compared to their respective 1 x 10-5 risk level direct contact standards and the 
total PCB concentration will be compared to the 25 mg/kg direct contact cleanup 
standard. A soil direct contact cleanup standard for the 1 x 10-5 cancer risk level in 
not applicable (NA) for PCBs for use at OU10.   

j. The OU10 direct contact soil cleanup standard for total PCBs is 25 mg/kg. This 
cleanup standard is risk-based and consistent with the substantive standards of 40 
CFR, § 761.61(c). While none of the cleanup levels found in 40 CFR § 761.61 are 
applicable to CERCLA cleanups, EPA determined that the risk-based cleanup 
approach found in 40 CFR, § 761.61(c) is relevant and appropriate to this cleanup, 
and that the 25 mg/kg total PCB cleanup level will not pose an unreasonable risk 
of injury to health or the environment. EPA also notes that this level is consistent 
with EPA’s “Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination,” EPA 540 G-90-007, August 1990, page 27, Table 3-1.  

 
HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available
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Table C-5: OU10 Expanded Plant Area Soils - Soil Cleanup Standards for Direct Contact and 
Groundwater Protection 

COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1)

(mg/kg)

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1)

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L)

Volatile Organic Compounds (VOCs)
1,1,2,2-tetrachloroethane 3.2 32 0.000053 
1,1,1-trichloroethane 2,200 22,000 0.2 
1,1,2-trichloroethane 1.1 11 0.003
1,1-dichloroethane 1,600 16,000 0.8 
1,1-dichloroethene 390 3,900 0.007

1,2-dibromo-3-chloropropane 0.46 4.6 0.0002 

1,2-dibromoethane 0.32 3.2 0.00000075
1,2-dichloroethane 7 70 0.005
1,2-dichlorobenzene 700 7,000 0.6 
1,2,4-trichlorobenzene 78 780 0.07
1,3-dichlorobenzene 23 230 0.18

1,4-dichlorobenzene 27 270 0.075
1,2-dichloropropane 9.4 94 0.005
2-butanone (MEK) 4,700 47,000 1.9 
2-hexanone 313 3,130 1.5 
4-methyl-2-pentanone (MIBK) NV NV NV
acetone 7,000 70,000 0.61

benzene 12 120 0.005
bromochloromethane NV NV NV
bromodichloromethane 10 100 0.08
bromoform 81 810 0.08
bromomethane 11 110 0.0085 
carbon disulfide 780 7,800 1 

carbon tetrachloride 4.9 49 0.005
chlorobenzene 160 1,600 0.1
chloroethane 220 2,200 0.0036 
chloroform 78 780 0.08
chloromethane NVd NVd 0.19
cis-1,2-dichloroethene 78.2 782 0.07
cis-1,3-dichloropropenee 6.4 64 0.00044

dibromochloromethane 7.6 76 0.06
ethylbenzene 780 7,800 0.7 
methylene chloride 85 850 0.005
styrene 1,600 16,000 0.1 
tetrachloroethene 1.2 12 0.005
toluene 630 6,300 1 

trans-1,2-dichloroethene 160 1,600 0.1 
trans-1,3-dichloropropenee 6.4 64 0.0004 
trichloroethene 1.6 16 0.005
vinyl chloride 0.09 0.9 0.002
xylenes (total) 1,600 16,000 10
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Groundwater 
Protection 

Standardsa,c

(mg/L) 

Semi-volatile Organic Compounds (SVOCs) 
1,2-diphenylhydrazine 0.8 8.0 0.000084
2,2’oxybis(1-chloropropane) NV NV NV
2,4,5-trichlorophenol 780 7,800 3.7
2,4,6-trichlorophenol 58 580 0.0061
2,4-dichlorophenol 23 230 0.11
2,4-dimethylphenol 160 1,600 0.73
2,4-dinitrophenol 16 160 0.073
2,4-dinitrotoluene 16 160 0.073

2,6-dinitrotoluene 7.8 78 0.037
2-chloronaphthalene 630 6,300 0.49
2-chlorophenol 39 390 0.03
2-methylnaphthalene 31 310 0.12
2-nitroaniline NV NV NV
2-nitrophenol NV NV NV

3,3’-dichlorobenzidine 1.4 14 0.00015
3-nitroaniline 2.3 23 0.0033 

4,6-dinitro-2-methylphenol 0.78 7.8 0.0037 

4-bromophenyl phenyl ether NV NV NV
4-chloroaniline 31 310 0.15
4-chlorophenyl phenyl ether NV NV NV
4-nitroanilinef 23.5/32 235/320 0.0033 
4-nitrophenol 62.6 626 0.29
acenaphthene 470 4,700 0.37
acenaphthylene NV NV NV
anthracene 2,300 23,000 1.8 
benzidine 0.0028 0.028 0.00000029

benzo(a)anthracene 0.87 8.7 0.000092
benzo(a)pyrene 0.087 0.97 0.0002 
benzo(b)fluoranthene 0.87 8.7 0.000092 
benzo(g,h,i)perylene NV NV NV
benzo(k)fluoranthene 8.7 87 0.00092

bis(2-chloroethoxy)methane NV NV NV

bis(2-chloroethyl)ether 0.58 5.8 0.0000096 

bis(2-chloroisopropyl ether) 9.1 91 0.00026

bis(2-ethylhexyl)phthalate 46 460 0.006
butylbenzyl phthalate 340 3,400 7.3 
carbazole 32 320 0.0033 
p-chloro-m-cresol NV NV NV

chrysene 87 870 0.0092 
di-n-butylphthalate 780 7,800 3.7 
di-n-octylphthalate 313 3,130 0.73
dibenz(a,h)anthracene 0.087 0.87 0.0000092 
dibenzofuran 15.6 156 0.012
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Groundwater 
Protection 

Standardsa,c

(mg/L) 

diethyl phthalate 6,300 63,000 29
dimethyl phthalate 78,200 782,000 370

fluoranthene 310 3,100 1.5
fluorene 310 3,100 0.24
hexachlorobenzene 0.4 4.0 0.001
hexachlorobutadienef 1.56/8.2 15.6/82 0.00086

hexachlorocyclopentadiene 47 470 0.05

hexachloroethanef 7.8/46 78/460 0.0048

indeno(1,2,3-cd)pyrene 0.87 8.7 0.000092 
isophorone 670 6,700 0.07
n-nitrosodiphenylamine 130 1,300 0.014
n-nitrosodipropylamine 0.091 0.91 0.0000096
naphthalene 160 1,600 0.0065 
nitrobenzene 3.9 39 0.0035 

p-chloro-m-cresol NV NV NV

p-(dimethylamino)azobenzene NV NV NV

pentachlorobenzene 6.3 63 0.029
pentachlorophenol 2.5 25 0.001
phenanthrene NV NV NV
o-cresol/2-methylphenol 390 3,900 1.8 

p-cresol/4-methylphenol 39 390 0.18
phenol 2,300 23,000 11
pyrene 230 2,300 0.18
Metals 
aluminum 7,820 78,200 37
antimony 3.1 31 0.006

arsenic 15.9g 15.9g 0.01
barium 1,600 16,000 2 
beryllium 16 160 0.004
cadmium 7.8 78 0.005
calcium NV NV NV
chromium 233g 233g 0.1 

cobalt 156 1,560 0.73
copper 310 3,100 1.3 
iron 2,300 23,000 11
lead 400h 400h 0.015
magnesium NV NV NV
manganese 2,272g 2,272g 0.73

mercuryi 0.78 7.8 0.002
nickel 160 1,600 0.73
potassium NV NV NV
selenium 39 290 0.05
silver 39 390 0.18
sodium NV NV NV
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Groundwater 
Protection 

Standardsa,c

(mg/L) 

thallium 0.55 5.5 0.0005 
vanadium 184g 184g 0.26

zinc 2,300 23,000 11
cyanide, free 1,600 16,000 0.2
Polychlorinated Biphenyls (PCBs) 
Arochlor 1016 5.5/9.12j NAj 0.0005 
Arochlor 1221 0.32j NAj 0.0005 
Arochlor 1232 0.32j NAj 0.0005 

Arochlor 1242 0.32j NAj 0.0005
Arochlor 1248 0.32j NAj 0.0005
Arochlor 1254 0.32j NAj 0.0005
Arochlor 1260 0.32j NAj 0.0005 
PCBs, total NA 1k 0.0005 
Notes: 

a. Standards as presented in Table 1A of the Site’s 2006 OU10 ESD. To facilitate 
future recreational use of the Expanded Plant Area Soils area, EPA selected risk-
based soil cleanup goals based on future residential use. 

b. The direct contact cleanup goals based on 1 x 10-5 risk level for carcinogens and a 
HQ of 1 for non-carcinogens are applicable if it can be demonstrated that there are 
no more than 10 carcinogens present in excess of the 1 x 10-6 risk level, and that 
none of the noncarcinogens exceeding an HQ of 0.1 have the same target organ. If 
more than 10 carcinogens are present in excess of the 1 x 10-6 risk level, the direct 
contact cleanup goals will be the levels identified for a 1 x 10-6 excess cancer risk. 
The cumulative risks for noncarcinogens that have the same target organ must not 
exceed a HQ of 1; therefore, the direct contact cleanup goals for noncarcinogens 
having the same target organ will be the levels identified for a HQ of 0.1. The 
direct contact standards are calculated according to procedures utilized in the EPA 
Region 3 Risk-based Concentration Table (October 25, 2005 version) for 
residential soil. The default lead direct contact exposure standard is 400 mg/kg 
based on typical residential exposure. Chromium direct contact exposure based on 
Cr+6. 

c. The soil cleanup standards for groundwater protection are based on the non-zero 
MCLGs. In the absence of a non-zero MCLG, the MCL is used as the 
groundwater protection standard, when available. If neither a non-zero MCLG or 
MCL have been established for a compound, the groundwater protection standard 
is based on the EPA Region 3 risk-based concentrations (RBCs) for tap water. To 
determine compliance with the groundwater protection soil standards, soil samples 
would be collected and analyzed by the Synthetic Precipitation Leaching 
Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided 
by a dilution attenuation factor of 10. Remediation would be required when the 
SPLP concentration divided by 10 exceeds the groundwater protection soil 
standard. 

d. EPA Region 3 removed the direct contact standard for chloromethane in the April 
2003 update of the RBCs. 

e. 1,3-Dichloropropene standard used.  
f. 4-Nitroaniline, hexachloroethane and hexachlorobutadiene are listed as 

carcinogens; however, the noncarcinogenic standards at an HQ=0.1 and an 
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COC

HH Direct 
Contact 

Standarda,b

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg)

HH Direct 
Contact 

Standarda,b

(1 x 10-5 Risk 
and HQ=1) 

(mg/kg)

Groundwater 
Protection 

Standardsa,c

(mg/L) 

HQ=1.0 are less than the carcinogenic standards at 1 x 10-6 and 1 x 10-5, 
respectively. Both carcinogenic and noncarcinogenic standards are shown.  

g. Upper Tolerance Limit calculated from the Virginia data in Boerngen and 
Shacklette (1981). 

h. The soil cleanup level for lead of 400 mg/kg is the only value used and is 
irrespective of the HQ. 

i. Methylmercury direct contact standard used as default standard for mercury.  
j. The 1 x 10-6 Arochlor-specific direct contact cleanup standards for PCBs will only 

be used to determine if there are more than 10 carcinogens present that exceed the 
1 x 10-6 risk level direct contact cleanup standards. If more than 10 carcinogens 
exceed 1 x 10-6 risk level direct contact cleanup standards, then the non-PCB 
carcinogens will be compared to their respective 1 x 10-6 risk level direct contact 
cleanup standards and the total PCB concentration will be compared to the 1 
mg/kg direct contact cleanup standard. If 10 or fewer carcinogens are present that 
exceed the 1 x 10-6 risk level direct contact cleanup standards, the non-PCB 
carcinogens will be compared to their respective 1 x 10-5 risk level direct contact 
standards and the total PCB concentration will be compared to the 1 mg/kg direct 
contact cleanup standard. A soil direct contact cleanup standard for the 1 x 10-5 
cancer risk level is not applicable (NA) for PCBs for use at OU10.   

k. The OU-10 direct contact soil cleanup standard for total PCBs is 1 mg/kg. This 
cleanup standard is risk-based and consistent with the substantive standards of 40 
CFR, § 761.61(c). While none of the cleanup levels found in 40 CFR § 761.61 are 
applicable to CERCLA cleanups, EPA determined that the risk-based cleanup 
approach found in 40 CFR, § 761.61(c) is relevant and appropriate to this cleanup, 
and that the 1 mg/kg total PCB cleanup level will not pose an unreasonable risk of 
injury to health or the environment. EPA also notes that this level is consistent 
with EPA’s “Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination,” EPA 540 G-90-007, August 1990, page 27, Table 3-1.  

 
HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available 
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APPENDIX D – SITE MAP
Figure D-1: Site Vicinity Map

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  
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APPENDIX E – SITE INSPECTION CHECKLIST

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I.  SITE INFORMATION 

Site Name: Avtex Fibers, Inc. Date of Inspection: 10/12/2022

Location and Region: Front Royal, Virginia 3 EPA ID: VAD070358684 

Agency, Office or Company Leading the Five-Year 
Review: EPA Region 3

Weather/Temperature: Sunny and 70 degrees 

Remedy Includes: (Check all that apply) 
Landfill cover/containment Monitored natural attenuation
Access controls    Groundwater containment 
Institutional controls     Vertical barrier walls 
Groundwater pump and treatment 
Surface water collection and treatment
Other: Leachate extraction and treatment

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS (check all that apply) 

1.  O&M Site Manager  Adam Pugh 
Name 

Superintendent
Title

11/29/2022
Date

Interviewed  at site  at office  by phone   :      
Problems, suggestions  Report attached: 

2.  O&M Staff                      Anne Burnham & Nick 
Loizos 
Name 

Senior Scientists
Title 

11/29/2022
Date 

Interviewed   at site  at office  by phone    Phone:      
Problems/suggestions  Report attached:     

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fill in all that apply. 

 
Agency VADEQ
Contact Cortney Marquette

Name
RPM 
Title

10/18/22
Date

    
Phone No.

Problems/suggestions Report attached:   

4. Other Interviews (EDA)  Report attached:  

III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED  (check all that apply) 

1. O&M Documents 

O&M manual   Readily available  Up to date N/A 

As-built drawings  Readily available  Up to date N/A 

Maintenance logs  Readily available  Up to date N/A 

Remarks: The Site has three O&M manuals, one sitewide plan, one plan for the GLTP and one plan 
for the VB leachate extraction system. All O&M plans, as-built drawings and maintenance logs are 
maintained electronically. Hard copies are also maintained on-site in the GLTP office/control room. 

2. Site-Specific Health and Safety Plan  Readily available  Up to date       N/A 

Contingency plan/emergency response plan  Readily available  Up to date N/A 
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Remarks: The site-specific health and safety plan and emergency response plan are maintained 
electronically. Hard copies are also maintained on-site in the GLTP office/control room. 

3. O&M and OSHA Training Records  Readily available  Up to date       N/A 

Remarks: All training records are maintained electronically. Hard copies of training records are also 
maintained on-site in the GLTP office/control room. 

4. Permits and Service Agreements 

Air discharge permit   Readily available  Up to date N/A 

Effluent discharge Readily available Up to date N/A

Waste disposal, POTW  Readily available  Up to date N/A 

Other permits: The NLF operates under a 
state-issued landfill permit. 

Readily available Up to date N/A

Remarks: The GLTP discharges effluent to the South Fork Shenandoah River in accordance with a 
NPDES permit.  

5. Gas Generation Records Readily available Up to date N/A

Remarks:       

6. Settlement Monument Records  Readily available  Up to date       N/A 

Remarks: The O&M Plan requires an annual land surface topographic survey of the cover
systems for at least two years following construction completion. The annual topographic survey is to 
be compared to the baseline topographic survey (i.e., the “as built” survey conducted at construction 
completion) to assess whether settlement has occurred on any of the units. Prior topographic data will 
be compared to subsequent topographic data to identify areas of settlement. This comparison is used in 
lieu of settlement monuments. The most recent survey did not identify any areas of significant 
settlement. 

7. Groundwater Monitoring Records   Readily available  Up to date       N/A 

Remarks: FMC submits annual groundwater monitoring reports. 

8. Leachate Extraction Records  Readily available  Up to date       N/A 

Remarks: FMC documents leachate and groundwater extraction in quarterly and annual O&M reports.  

9. Discharge Compliance Records  

Air   Readily available  Up to date N/A 

Water (effluent)  Readily available  Up to date N/A 

Remarks: FMC documents effluent discharge compliance records in quarterly and annual O&M 
reports. 

10. Daily Access/Security Logs  Readily available  Up to date       N/A 

Remarks: All visitors to the GLTP are required to sign in upon entry into the facility.   

IV.  O&M COSTS 

1. O&M Organization 

State in-house  Contractor for state 

PRP in-house  Contractor for PRP 

Federal facility in-house  Contractor for Federal facility 

FMC has contracted Parsons to manage site-related O&M activities.  
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2. O&M Cost Records

Readily available Up to date

Funding mechanism/agreement in place        Unavailable

Original O&M cost estimate: The OU7 ROD estimated annual OU7 O&M costs of $1,230,000. O&M 
activities associated with OU7 remedial components began at the end of 2015. The costs below do not 

include utilities.

Total annual cost by year for review period. 

Year: 2018 

 

Total cost: $2,030,627 

 

 

 Year: 2019 Total cost: $1,930,627  

 Year: 2020 

 

Year: 2021

Total cost: $1,847,627 

 

Total cost: $1,692,627

 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 

 Describe costs and reasons:  The actual annual O&M costs are significantly higher than the original 
annual cost estimate presented in the ROD. However, it should be noted that the costs presented above 
also include utilities. The annual costs seem relatively consistent from year-to-year and are more accurate 
than the original estimate. In the future, significant changes in annual O&M costs will be investigated to 
determine if the fluctuations in cost are related to potential O&M issues. 

V.  ACCESS AND INSTITUTIONAL CONTROLS   Applicable    N/A 

A.  Fencing 

1. Fencing Damaged Location shown on site map      Gates secured       N/A 

 Remarks: All fencing appeared to be in good condition.  

B.  Other Access Restrictions 

1. Signs and Other Security Measures  Location shown on site map N/A 

 Remarks: “No trespassing” signs are posted along the Site perimeter, at outfalls along the river and on 
the GLTP fence. Gates remain locked outside of normal business hours.

C.  Institutional Controls (ICs) 

1. Implementation and Enforcement 

Site conditions imply ICs not properly implemented    Yes    No  N/A 

Site conditions imply ICs not being fully enforced   Yes      No N/A 

Type of monitoring (e.g., self-reporting, drive by):       

Frequency:       

Responsible party/agency: FMC and the EDA (for EDA-owned properties) 

Contact 

 Name Title Date Phone no. 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No N/A 

Specific requirements in deed or decision documents have been met  Yes  No N/A 
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Violations have been reported Yes No N/A

Other problems or suggestions:  Report attached

Please see response below. 

2. Adequacy ICs are adequate  ICs are inadequate  N/A 

Remarks: The OU7 ROD requires institutional controls that prevent the installation of drinking water 
supply wells in the area where the groundwater contamination exceeds cleanup goals. Groundwater use 
restrictions are not in place for the privately owned properties located above the plume, west of the river. 
The OU7 ROD also requires the creation of an ICIAP which was developed in 2019.  

D.  General

1. Vandalism/Trespassing Location shown on site map No vandalism evident

Remarks: No trespassing or vandalism has taken place within the GLTP fence. Trespassers sometimes 
gain access to the Site from the boat landing, the river or the railroad tracks that bisect the Site. Since the 
previous FYR, people would trespass in the former pump house structure along the eastern bank of the 
river, within the Site. In response, the PRP contractor secured the doors and windows with boards and cut 
down the trees near the building used to gain access to the inside of the building. The trespassers do not 
tamper with any of the remedial components. FMC has posted “no trespassing” signs throughout the Site 
and works with local law enforcement authorities to address trespassing when it occurs. 

2. Land Use Changes On Site  N/A 

Remarks: Since the previous FYR, on the former plant side of the Site, IT Federal build a large data 
management center at the Site as part of the larger Royal Phoenix development. The Town of Front Royal 
constructed a new police department on the far eastern part of the Site (east of Kendrick Lane) in 2018.  

3. Land Use Changes Off Site  N/A 

Remarks:       

VI.  GENERAL SITE CONDITIONS 

A.  Roads     Applicable    N/A 

1. Roads Damaged  Location shown on site map Roads adequate N/A 

Remarks: All site roads are in good condition.  

B.  Other Site Conditions 

Remarks:       

VII.  LANDFILL COVERS Applicable N/A

A.  Landfill Surface 

1. Settlement (low spots) Location shown on site map  Settlement not evident 

Arial extent:       Depth:       

Remarks: Several of the “crook-neck” passive gas vents are at lower elevations, indicating minor cap 
settlement across several of the capped site areas. However, the gas vents remain completely 
functional and the minor settlement is not considered an issue at this time. The gas vents will be raised 
with extension caps to meet spec height.  

2. Cracks Location shown on site map Cracking not evident 

Lengths:       Widths:       Depths:       

Remarks:       

3. Erosion Location shown on site map Erosion not evident 

Arial extent:       Depth:       
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Remarks: No significant erosion was observed on the NLF or on the covers of any of the Site basins. 

4. Holes Location shown on site map  Holes not evident 

Arial extent:       Depth:

Remarks:

5. Vegetative Cover Grass Cover properly established 

No signs of stress Trees/shrubs (indicate size and locations on a diagram) 

Remarks: In general, the vegetative grass cover over the Site is well-established and appears healthy. 

6. Alternative Cover (e.g., armored rock, concrete) N/A 

Remarks:       

7. Bulges Location shown on site map Bulges not evident

Arial extent:       Height:       

Remarks:       

8. Wet Areas/Water Damage
  

 Wet areas/water damage not evident 

Wet areas  Location shown on site map Arial extent:       

Ponding  Location shown on site map Arial extent:       

Seeps  Location shown on site map Arial extent:       

Soft subgrade  Location shown on site map Arial extent:       

Remarks:       

9. Slope Instability Slides  Location shown on site map 

 No evidence of slope instability 

Arial extent:       

Remarks:       

B.  Benches  Applicable N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench Location shown on site map N/A or okay 

Remarks:       

2. Bench Breached Location shown on site map N/A or okay 

Remarks:       

3. Bench Overtopped Location shown on site map N/A or okay 

Remarks:       

C.  Letdown Channels  Applicable N/A 

(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

1. Settlement (Low spots) Location shown on site map  No evidence of settlement 

Arial extent:       Depth:       
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Remarks:

2. Material Degradation Location shown on site map  No evidence of degradation 

Material type:       Arial extent:

Remarks:

3. Erosion Location shown on site map  No evidence of erosion 

Arial extent:       Depth:       

Remarks:       

4. Undercutting Location shown on site map No evidence of undercutting

Arial extent:       Depth:       

Remarks:       

5. Obstructions Type:        No obstructions 

 Location shown on site map Arial extent:       

Size:       

Remarks:       

6. Excessive Vegetative Growth Type:       

 No evidence of excessive growth 

 Vegetation in channels does not obstruct flow

 Location shown on site map Arial extent:      

Remarks:  

D.  Cover Penetrations  Applicable N/A 

1. Gas Vents  Active Passive 

Properly secured/locked  Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: Due to minor cap settlement, the gas vents are below spec height. Extension pipe has been 
ordered to raise the vents and will be in installed Spring 2023.  

2. Gas Monitoring Probes 

Properly secured/locked  Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       

3. Monitoring Wells (within surface area of landfill) 

Properly secured/locked  Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: Monitoring wells are located outside of the basin covers.  

4. Extraction Wells Leachate  

Properly secured/locked  Functioning  Routinely sampled  Good condition 

Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
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5. Settlement Monuments Located Routinely surveyed N/A

Remarks:       

E.  Gas Collection and Treatment              Applicable   N/A 

1. Gas Treatment Facilities 

Flaring Thermal destruction Collection for reuse 

Good condition Needs maintenance 

Remarks:

2. Gas Collection Wells, Manifolds and Piping 

Good condition Needs maintenance 

Remarks: Not applicable.  

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)

Good condition Needs maintenance N/A

Remarks: Not applicable.

F.  Cover Drainage Layer  Applicable N/A 

1. Outlet Pipes Inspected  Functioning N/A 

Remarks:       

2. Outlet Rock Inspected  Functioning N/A 

Remarks:       

G.  Detention/Sedimentation Ponds Applicable  N/A 

1. Siltation Area extent:       Depth:        N/A 

 Siltation not evident 

Remarks:       

2. Erosion Area extent:       Depth:       

 Erosion not evident 

Remarks:       

3. Outlet Works Functioning N/A

Remarks:       

4. Dam  Functioning N/A 

Remarks:       

H.  Retaining Walls  Applicable N/A 

1. Deformations  Location shown on site map Deformation not evident 

Horizontal displacement:       Vertical displacement:       

Rotational displacement:       

Remarks:       

2. Degradation  Location shown on site map Degradation not evident 

Remarks:       
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I.  Perimeter Ditches/Off-Site Discharge Applicable N/A

1. Siltation Location shown on site map Siltation not evident

Area extent:       Depth:

Remarks:

2. Vegetative Growth  Location shown on site map N/A 

 Vegetation does not impede flow 

Area extent:       Type:       

Remarks:

3. Erosion  Location shown on site map Erosion not evident 

Area extent:       Depth:       

Remarks:       

4. Discharge Structure Functioning N/A

Remarks:       

VIII.  VERTICAL BARRIER WALLS        Applicable    N/A 

1. Settlement  Location shown on site map Settlement not evident 

Area extent:       Depth:       

Remarks:       

2. Performance Monitoring Type of monitoring:       

 Performance not monitored 

Frequency:       Evidence of breaching 

Head differential:       

Remarks:       

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A 

A.  Groundwater Extraction Wells, Pumps and Pipelines  Applicable N/A 

1. Pumps, Wellhead Plumbing and Electrical

Good condition All required wells properly operating Needs maintenance N/A

Remarks:       

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       

3. Spare Parts and Equipment 

 Readily available  Good condition Requires upgrade Needs to be provided 

Remarks:       

B.  Surface Water Collection Structures, Pumps and Pipelines Applicable  N/A 

1. Collection Structures, Pumps and Electrical 

 Good condition  Needs maintenance 
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Remarks:

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       

3. Spare Parts and Equipment

Readily available Good condition Requires upgrade Needs to be provided

Remarks:       

C.  Treatment System Applicable N/A

1. Treatment Train (check components that apply)

Metals removal Oil/water separation Bioremediation

Air stripping Carbon adsorbers

 Filters: Multi-media filtration, granulated activated carbon (GAC) adsorption and post-GAC bag 
filtration 

 Additive (e.g., chelation agent, flocculent):       

 Others: Solids thickening and dewatering 

 Good condition Needs maintenance 

 Sampling ports properly marked and functional 

 Sampling/maintenance log displayed and up to date

 Equipment properly identified 

 Quantity of groundwater treated annually:       

 Quantity of surface water treated annually:       

Remarks: The GLTP was constructed in 2014 and started full-scale operation in mid-2015. The system 
is relatively new and in good condition. EPA approved bypassing MPS units in 2022 as they were not 
precipitating any material.  

2. Electrical Enclosures and Panels (properly rated and functional) 

N/A Good condition Needs maintenance

Remarks:       

3. Tanks, Vaults, Storage Vessels 

 N/A  Good condition Proper secondary containment Needs maintenance 

Remarks:       

4. Discharge Structure and Appurtenances 

 N/A  Good condition Needs maintenance 

Remarks:       

5. Treatment Building(s) 

 N/A  Good condition (esp. roof and doorways)  Needs repair 

 Chemicals and equipment properly stored 

Remarks:       

6. Monitoring Wells (pump and treatment remedy) 
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Properly secured/locked Functioning Routinely sampled Good condition

All required wells located Needs maintenance         N/A

Remarks:

D. Monitoring Data 

1. Monitoring Data

Is routinely submitted on time Is of acceptable quality

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained   Contaminant concentrations are declining 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy)

 Properly secured/locked Functioning Routinely sampled Good condition 

 All required wells located Needs maintenance N/A 

Remarks:       

X.  OTHER REMEDIES 
If there are remedies applied at the Site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction.

XI.  OVERALL OBSERVATIONS
A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions). 
The site inspection indicates that the OU2, OU7, OU8 and OU10 remedies are functioning as intended by 
site decision documents. Implementation of the OU2 remedy mitigated potential risks to public health and 
the environment associated PCB-contaminated soil, with wastes contained in drums, the acid reclaim 
building and the lack of site security. The long-term remedy for OU7 includes installation of low-
permeability caps over VB-9, VB-10 and VB-11; construction and operation of a groundwater and 
leachate extraction and treatment system; characterization and remediation of soil and sediment outside of 
the VB 9-11 cap system, including sediment associated with seeps adjacent to VB 9-11, and OU-7 soils 
outside of the VB 9-11 cap system; institutional controls; and long-term monitoring and maintenance. 
FMC provides water to three affected residences along the west bank of the river. The Town of Front 
Royal provides potable water to areas east of the river via a public water supply system. Institutional 
controls are in place at the Site and at most downgradient residential properties to prevent installation of 
new groundwater wells, and the caps over VBs 9, 10 and 11 prevent direct exposure to contaminated soil 
within the basins. However, groundwater use restrictions are not in place for the privately owned 
properties west of the river. UECA Environmental Covenant, Instrument 140004561 restricts land use at 
the areas previously referred to as Areas B and C (OU8) to commercial/industrial use only. Regarding 
OU10, the cover systems over VBs 1-8 and the NLF prevent direct human and ecological receptor contact 
with VBs 1-8 and NLF soil and waste and prevent the migration of contaminants from those areas. 
Excavation of soil contaminated at levels above cleanup goals at the plant area and expanded plant area, 
and institutional controls mitigate the risk of direct contact with impacted soil and groundwater at OU10. 
However, following a review of the 2014 Plant Area Soils SLERA, EPA concluded that the unacceptable 
ecological risk exists. The unacceptable eco risk is currently being addressed through a Habitat Removal 
Work Plan. 

B. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
No significant O&M issues have been identified that could potentially impact the current protectiveness of 
the remedy.  

C. Early Indicators of Potential Remedy Problems
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Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.    
None.

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
FMC is requesting permission from EPA to curtail pumping of extraction well TW-03 in order to optimize 
the remedy and reduce costs. 
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APPENDIX F – SITE INSPECTION PHOTOS

 
Sign posted at the gated entrance to the Site and GLTP 

 
View of the GLTP, looking east 

 
 

~404 KENDRICK LANE.• 

ENGINEERED AND OPERATED BY 

~ 
~PARSONS 

540-635-3110 
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Carbon filtration units inside the GLTP 

 
Filter press room inside the GLTP 
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Metals precipitation tanks on the tank deck at the GLTP 

 

 
Hydrogen sulfide gas monitor on the tank deck at the GLTP 



F-4 
 

 
View of VB 9, looking northwest. The PRP is aware of the two bare low spots (shown on the left side of the 

photo) and plans to address the areas in the fall of 2017 
 

 
View of VB 10, looking southwest 



F-5 
 

Exterior of the VB extraction equipment building

 

 
Interior of the VB extraction equipment building 
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View of former WWTP polishing basin (PB 3) 

 
Outfall 004 and the South Fork Shenandoah River 
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Signage posted facing the river at Outfall 004

 

 
Carbon filtration unit installed on VB 5 at OU10 GV-04 
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View of clean-closed sulfate basin, SB 2 

 
Stormwater discharge outlet at SB 2 
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Stormwater discharge culvert from SB 2 

 
Deep groundwater extraction well TW-01 



F-10 
 

Pond on the southern end of the Site 

 
Solar-powered receiver receives monitoring well data from across the river 
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Restored wetland area 
 

Several passive gas vents  
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View of the NLF, looking south 
 

 
VB 6 stormwater discharge chute 
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Previously unidentified bare spot observed on SB 3 near GV-8. The PRP is aware of the maintenance issue and 
plans to address the issue in the fall of 2017 

 

 
The Norfolk Southern rail line that runs north-south through the center of the Site  
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View of the former plant area side of the Site, looking west 

 
 

 
Site property on the west side of the river 
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Locked monitoring well on the west side of the river  

Deep groundwater extraction well TW-03, located within a locked enclosure on the west side of the river  
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Kendrick Lane entrance to the former administration building complex on-site  
 

 
The former American Viscose Corporation administrative building now houses several small businesses
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Sign at the entrance to the on-site Skyline SoccerPlex 

Playground at the Skyline SoccerPlex
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Soccer fields at the Skyline SoccerPlex 

 

 
Skate park at the Skyline SoccerPlex 
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APPENDIX G – FIGURES AND TABLES
Figure G-1: OU7 Monitoring Well Network

Note: All figures in this appendix are from the Site’s 2020 Annual Site-Wide Groundwater, Surface Water and Sediment 
Monitoring Report for OU-7, OU-10 and NTCRA Basins.  
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Figure G-2: OU7 VSMWR Monitoring Network 
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Figure G-3: OU7 River Water and Sediment Sampling Locations 
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Figure G-4: OU7 Aquatic Biota Sampling Locations 
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Figure G-5: OU10 Overburden Groundwater Contour Map 
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Figure G-6: OU10 Shallow Bedrock Groundwater Contour Map 
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Figure G-7: NTCRA Basins Overburden Groundwater Contour Map 
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Figure G-8: NTCRA Basins Shallow Bedrock Groundwater Contour Map 
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Table G-1: OU7 Groundwater Analytical Results – 2020 
Source: 2020 Annual Report

TABLE 9 

OU-7 Monitoring Network.Sampling Results 
2020 Annual Site-Wide Groundwater, Surface Water, and Sediment Monrtor ing Report for OU- 7, OU-10, and NTCRA Basins 

Avtex Fitiers Super1und Site 

FMC-Front Royal Avtcx Fibers Location ID: 
2020 Sampling Event Sample N ame: 
Validated OU-7 Groundwater Data Well Type: 

Samole D ate 
CASNO. COMPOUND UNITS: 

VOLATil..ES 
67-64-1 Acetone ug/L 
75-15-0 Carbon disulfide uo/L 

SEMIVOLA filES 
117-81-7 bis(2-Ethylhexyl)phthalate (DEHP) ug/L 
9S-48-7 2 -Methylphenol ug/L 

3&4-Methylphenol ug/L 
9 1-20-3 Naphthalene ug/L 
87-86-5 Pentachlorophenol ug/L 
108-95-2 Phenol uo/L 

METALS - DISSOLVED 
7429-90-5 Aluminum ug/L 
7440 -36-0 Antimony ug/L 
7440 -38 -2 Arsenic ug/L 
7440-43-9 Cadmium ug/L 
7440-47-3 Chromium ug/L 
7440-48-4 Cobalt ug/L 

7439-89-6 rron ug/L 
7439-92-1 Lu d ug/L 
7439-96-5 Manganese ug/L 

7439-97-6 Mercury" u~/L 
7440 -02 -0 Nickel ug/L 
7440-62-2 Vanadium ug/L 
7440-66-6 Zinc uo/L 

OTIIER 
FREECN Cuanide free uo/L 

Temperature 'c 
Conductivity n\S/cm 
pH s.u. 
ORP mV 
Turbidity NTIJ 
Dissolved Oxv9en =IL 

1 -Groundwater cleanup standards as presented in Table 7 of the ROD. 
2 

- Reported standard is for Mercury as Methyl . 
Bold text indicates detected value 
M CL = Maximum Contamin ant Level MCLG = MCL Goal 
RBC = Risk Based Concentration AL = Action Level 

Groundwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 M CL 
1800 RBC 

180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
10 M CL 
5 MCLO 

100 MCLG 
11 RBC 

26000 RBC 
15 AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

... . .. 

... . .. 

... . .. 
. .. 

... . .. 

U =Not Detected J = Estimated value J-=Estimatedvalue biased low 
NR •Not Reported UJ • Not detected: reporting limit i i cstima.tcd R • Rejected 

mg/L = miligram s per liter mV=millivolts 

ug/L = micrograms per l iter uS/cm = mitrosiemens per centimeter 
s.u ='Sid. uni ts NTU acnephelometric turbidity unit 

DUP = Duplicat:~:::~d value exceeds groundwater cleanup standard 

? PARSDNS 

024 
2020AN-024 

OMW 

07/18/2020 

5.4 U 
028 UJ 

2 .3 U 
0.22 U 

0.2 U 
0.11 U 

3 .2 U 
0.13 U 

34 U 
0.57 U 
0.75 U 

0.2 U 
098 U 
0.57 J 

47 U 
0.45 U 
120 

0.13 UJ 
3.1 
13 J 
15 0 

R 

23.28 
233 
7.13 
-92.4 
110 
2.72 

Front Royal , V irginia 

029 029 (DUP) 103 105 114 115 
2020AN -029 2020AN-029D 2020AN-103 2020AN-105 2020AN-114 2020AN-115 

OMW OMW SBMW S BMW SBMW SBMW 

07/17fl.020 07/17fl.020 07/'Jlfl.020 07/28/2020 07/29f1.020 09f1.3f1.020 

5.4UJ 5.4 U 5.4 U 5.4 U 6 .3 J 5.4U 
0.28 UJ 0.28 UJ 0.28 U 0.28 UJ 0.28 U 0 .28 U 

2.2 U 2.1 U 2.3 U 2 .1 U 2.4 U 0.2 U 
0.21 U 0.2 U 0.22 U 0 .2 U 0.23 U 0 .18 U 

0.19 U 0 .18 U 0.2 U 0.18 U 0.21 U 2.1 U 
0.11 U 0.1 U 0.11 U 0 .1 U 0.12 U 0.1 U 

3.1 U 30 3.2 U 3 U 3 .4 U 3 0 
0.13 U 0 .12 U 0.13 U 0.12 U 0.14 U 0 .12 U 

34 U 34 U 34 U 34 U 34 0 34 0 
0.57 U 0 .57 U 0.57 U 0.57 U 0.57 U 0 .57 U 
0.75 U 0 .75 U 0.75 U 11 J 0.75 U 0 .75 U 
0.2 U 0.2 U 0.2 U 0.2 U 0 .2 U 0.2 U 

0.98 U 0 .98 U 0.98 U 0.98 U 0.98 U 0 .98 U 
0.28 J 0.3 J 16 0.28 J 1.3 0 .19 U 

47 U 47 U 5800 1600 ~ 47 U 
0.45 U 0 .45 U 0.45 U 0.45 U 0.45 U 0.45 U 

6 7.8 --,...-
370 ......J:!!!!!__ 2.1 U 

0. 13 U 0 .13 U 0.13 U 0.13 U 0.13 U 0. 13 U 
2 2 ,.1 J .S 33 1.5 u 

0.82 U 0 .8"2 U 0.82 U 0.82 U 0.82 U 0 .82 U .. 77 240 15 0 15 0 15 0 

R R 0.79 U R 0.79 UJ 0 .79 U 

19.52 19.52 22.03 22.05 27.94 16.29 
0.98 0.98 2.60 1.72 1.87 0 .43 
6.16 6 .16 7.06 7.43 6.68 8.16 
103.5 103.5 -83.3 -156.3 -155.8 -1.6 
22.8 22.8 59.8 6.96 18 .1 3.74 
2.93 2 .93 2.46 1.27 0.14 11.16 

116R 116R(DUP) 128 132 
2020AN-116R 2020AN-116R-D 2020AN-128 2020AN-132 

SBMW S BMW SBMW SBMW 

07/16fl.020 07/16fl.020 07/3 1/2020 07f1.7f1.020 

54 U 54 U 5.4 U 5.4 U 
16 J- 8.1 J- 0.28 U 0.28 U 

12 U 23 U 18 2.1 U 
1.1 u 2.2 U 0.21 U 0.2 U 

0 .99 U 2 0 0.19 U 0.18 U 
0.57 U 1.1 u 0.11 U 0.1 U 

16 U 32 U 3 .1 U J U 
0 .67 U 1.3 u 0.13 U 0. 12 U 

37 J 34 0 34 0 34 U 
150 110 0.57 U 0.57 U 

____M!IL__ __ noo 0.75 U 0.75 U 
0 .71 J 0A3 J 0 .2 U 0.2 U 

57 " 0.98 U 0.98 U .... - '30 OA4 J 0.57 J 

83 J SI J 7600 8200 
0.45 U 0 .45 U 0.45 U 0.45 U 

2, J 25 J ~ 
0 .13 UJ 0.13 U 0.13 U 0.13 U ·- 3500 1.5 u 1.5 u 

72 .. 0.82 U 0.82 U 
450 370 34 150 

0 .79 UJ 1.6 UJ 0.79 U R 

19.7 19.7 20.05 23.01 
24.26 24.26 1.35 2.02 
9 .51 9.51 6.99 6.52 
.,oo .500 -150.8 -70 .1 
1.87 1.87 28.7 3.06 
0.21 0.21 1.79 3.8 

Pagelof7 
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OU-7 Monitoring Network Sampling Results 
2020 Annual Site-Wide Grounctwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

A\/tex Fibers Supertund Site 

FMC-Front Royal Avtex Fibers Location ID: 
2020 Sampling Event Sample Name: 
Validated OU-7 GroWldwatcr Data Well Type: 

Sanmle Date: 
CAS N O. COMPOUND UNITS: 

VOLATILES 
67-64-1 Acetone ug/L 
75-15-0 Carbon disulfide u, IL 

SEMIVOIA 1Il.ES 
117-81-7 bis(2-Ethylhexyl)phthalate (DEHP) ug/L 
95-48-7 2-Methylphcnol ug/L 

3&4-Methylphcnol ug/L 
91-20-3 N aphthalene ug/L 
87-86-5 PentacWorophenol ug/L 
108-95-2 Phenol u•• 

METALS. DISSOLVED 
7429-90-5 Aluminum ug/L 
7440-36-0 Antimony ug/L 
7440-38-2 Arsenic ug/L 
7440-43 -9 Cadmium ug/L 
7440-47-3 Chromium ug/L 
7440-48 -4 Cobalt ug/L 
7439-89-6 lrnn ug/L 
7439-92-1 Lead ug/L 
7439-96-5 Manganese ug/L 

7439-97-6 Mercmy2 u,IL 
7440-02-0 Nickel ug/L 
7440-62-2 Vanadium ug/L 
7440-66-6 Z.inc tm/L 

OTIIER 
FREECN Cvanidc (free) u,/L 

A 
Temperature •c 
Conductivity mS/cm 
pH s.u. 
ORP mV 
Turbidity NTU 
Dissolved Oxvllcn mo/L 

1 
• Gr-oundwater cleanup standMds as presented in Table 7 of the ROD 

2 - Reported standard i s for Mercury as Methyl 
Bold text i ndicates detecte d value 

MCL "' Maximum Contaminant Level MCLG =c MCL Goal 
RBC a= Risk Based Concentration AL"' Action Level 

GroW1dwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 MCL 
1800 RBC 
180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
10 MCL 
l MCLG 

100 MCLG 
11 RBC 

26000 RBC 
I l AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

. .. . .. 

... . .. 

. .. . .. 

... . .. 

. .. . .. 

. .. . .. 

U"' Not Det ected J a= Estimated value J-"' Estimated value biased low 

NR "' Not Reported UJ "' Not detected; rep orting limit is estimat ed R "'Rej ected 

mg/L "' miligrams p er liter mV=cmil livolts 

ug.lL "'micrograms per liter uSfcm "' mi crosiemen s p er cent imeter 

s.U"' std. units NTU a= n ephelom el ric turbidity unit 

DUPa=Duplicate Sample 

- "' Detected val ue exceeds groundwater cleanup standiird 

? PARSONS 

132 (DUP) 133 
2020AN-132D 2020AN-133 

SBMW SBMW 

07/27/2020 07/29/2020 

5.4U 5.4 U 
0.28 U 0.67 J 

2.2 U 2.4 U 
0.21 U 0.23 U 
0.19 U 0.21 U 
0.11 U 0.12 U 

3.1 U 3.4 U 
0.13 U 0.14 U 

34 U 34 U 
0.57 U 0.57 U 
0.75 U " 0.2 U 0.2 U 
0.98 U 12 J 

0.45 J 10 
7900 6200 
0.45 U 0.45 U 
2300 560 

0.13 U 0.13 U 
l.5U 12 

0.82 U 0.82 U 
15 U 16 J 

R R 

23.01 20.96 
2 .02 4 .83 
6.52 7.1 
-70.1 -189 
3.06 1.91 
3.8 2 .81 

Front Royal, Virginia 

136 138 162 181 18l 
2020AN-136 2020AN-138 2020AN-162 2020AN-181 2020AN-185 

!BMW SBMW SBMW !BMW SBMW 

07/18/2020 07/30/2020 07/16/2020 07/16/2020 07/20/2020 

5.4 U 27 U 5.4 U 5.4 U 5.4 U 
0.28 U 81 0.28 U 028 U 0.28 UJ 

2.3 U 2.2 U 2.2 U 2.3 U 2.1 U 
0.22 U 0.21 U 0.21 U 0.22 U 0.2 U 

0.2 U 0.19 U 0.19 U 0.2 U 0.18 U 
0.11 U 0.11 U 0.11 U 0.11 U 0.1 U 
3.2 U 3.1 U 3.1 U 3.2 U 3 U 

0.13 U 0.13 U 0.13 U 0.13 U 0.12 U 

34 U 34 U 34 U 34 U 34 U 
0.57 U 1.1 J 0. 57 U 0.57 U 0.57 U 
0.75 U 2 0.75 U 0.75 U 0.75 U 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.98 U 0.98 U 0.98 U 098 U 0.98 U 
0.19 U 10 0.35 J 0.19 U 0.19 U 
4'0 71 J 510 1800 47 U 

0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 
110 570 190 520 12 

0.13 UJ 0.13 U 0.13 UJ 0.13 UJ 0.13 UJ 
1.5 u 30 1.6 J 1.5 u 1.5 u 

0.82 U 1.4 J 0.82 U 0.82 U 0.82 U 
15 U 15 U 15 U 15 U ll U 

R 0.79 UJ R R 0.79 U 

19.85 18.03 15.82 16 .22 ll 
0.45 2.03 581.00 615.00 0.35 
7.6 7.1 7.49 7.7 6.65 

-129.1 -364.7 -220.2 -296.00 -185 
0.54 0.56 2.91 0.64 6 .2 
0.9 1.03 0 .8 0.88 1.96 

203 20l 206 210 
2020AN-203 2020AN-205 2020AN-206 2020AN-210 

!BMW !BMW !BMW ! BMW 

07/31/2020 07/29/2020 07/16/2020 07/30/2020 

5.4 U 11 U H OU 5.4 U 
1 .7 36 190 028 U 

2.2 U 2.3 U 2.3 U 2.2 U 
0.21 U 0.22 U 0.22 U 0.21 U 
0.19 U 0.2 U 0.2 U 0.19 U 
0.11 U 0.11 U 0 .11 U 0.11 U 

3.1 U 3.2 U 3 .2 U 3.1 U 
4 0.13 U 0.13 U 0.13 U 

34 U 34 U 34 U 34 U 
0.57 U 0.57 U 1.3 J 0.57 U 
0.75 U 4.7 J 

_ _ u __ 
0.75 U 

0.2 U 0.2 U 0.2 U 0.2 U 
0.98 U 0.98 U 2.1 098 U 
0.19 U 0.36 J 1.3 0.19 U 

47 U 47 U 47 U 440 
0.45 U 0.45 U 0.45 U 0.45 U 

3.8 J ·~ 4 J 120 

0.13 U 0.13 U 0.13 UJ 0.13 U 
l.5U 11 3~ 5~ 

0.82 U 0.82 U 1.3 J 0.82 U 
15 U l l U I l U 15 U 

690 78 J . R 0.79 UJ 

22.92 23.58 18.82 24.58 
0.33 2.69 1.93 1.97 
9.64 9.84 7.73 6 .98 

-184.2 -349.1 -395.2 -138.9 
0.03 37.7 0.29 15.9 
1.53 0.06 0.95 0 .39 
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OU-7 Monitoring Network Sampling Results 
2020 Annual Site-Wide Grounctwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

A\/tex Fibers Supertund Site 

FMC-Front Royal Avtcx Fibers Location ID: 
2020 Sampling Event Sample Name: 
Validated OU-7 GroWldwater Data Well Type: 

Sanmle Date: 
CAS NO. COMPOUND UNITS: 

VOLAmES 
67-64-1 Acetone uglL 
75-1 5-0 Carbon disulfide u IL 

SEMIVOIA TUES 
117-81 -7 bis(2-Ethylhexyl)phthalate (DEHP) uglL 
95-48-7 2-Methylphenol uo'I, 

3&4-Methylphcnol uo'J, 
91-20-3 Naphthalene uo'I, 
87-86-5 PentacWorophenol uo'J, 
108-9 5-2 Phenol u•• 

METALS· DLSSOLVED 
7429-90-5 Aluminum uo'J, 
7440-36-0 Antimony uo'I, 
7440-38-2 Arsenic uo'J, 
7440-43-9 Cadmiwn uo'I, 
7440-47-3 Chromium uo'J, 
7440-48-4 Cobalt uo'I, 
7439-89-6 fron uo'J, 
7439-92-1 L<,d uo'I, 
7439-96-5 M anganese uo'J, 

7439-97-6 Mercmy2 u,IL 
7440-02-0 Nickel uglL 
7440-62-2 Vanadiwn uglL 
7440-66-6 Zinc u IL 

OTIIER 
FREE CN Cvanide (free) u IL 

A 
Temperature •c 
Conductivity m S/cm 
pH s.u. 
ORP mV 
Turbidity NTU 
Dissolved Oxv11:en m,IL 

1 
- Gr-oundwater cleanup standards as presented in Tabl e 7 of the ROD. 

2 ~Rep orted standard i s for Mercury as Methyl 
Bold text i ndicat es detecte d value 

MCL "' Maxim um Contillll inant Level MCLG "' MCL Goal 
RBC a=Risk Based Concentration AL"' Action Level 

GroW1dwater 
Cleanup 

Standards1 

22000 RBC 
!000 RBC 

6 MCL 
1800 RBC 
180 RBC 
14 RBC 
I MCL 

11000 RBC 

37000 RBC 
6 MCLG 
IO MCL 
l MCLG 

100 MCLG 
II RBC 

26000 RBC 
l l AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

--- ---
--- ---
--· -·-
--- ---
--- ---
--- ---

U"' NotDetec~d J a= Estimated value J - a=Estimated value biased low 

NR "'Not Reported UJ "' Not detected; reporting limit is estimated R =Rej ected 

mg/L"' miligrams per li ter mV=c mil livolts 

ug!L "'microgrnms per liter uSfcm = microsiemens p er cent imeter 

s.U"' std. units NTU a= nephelom etric turbidity unit 

DUP =Duplicate Sample 

- "' Delecled value exceeds groundwater cleanup standard 

? PARSONS 

21l 
2020AN-215NP 

! BMW 

07/15/2020 

540 U 
z~ 

14 U 
1.3 u 
14 

0.67 U 
19 U 

200 

34 U 
0.57 U 
0.99 J 

0.2 U 
0.98 U 

0.2 J 
47 U 

0.45 U 
2.1 U 

0.13 UJ 
4.8 

0.82 U 
l l U 

R 

16.53 
0.70 
6.97 

-361.2 
113 
0.84 

Front Royal, Virginia 

21l 216 232 238 238 (DUP) 
2020AN-215LF 2020AN-216 2020AN-232 2020AN-238 2020AN-238D 

!BMW !BMW !BMW !BMW !BMW 

12/08/2020 07/30/2020 07/28/2020 07/29/2020 07/29/2020 

1100 U l 4 U 5.4 V 36 U 36 U 
2'00 10 0.28 UJ 81 78 

2.1 U 2.2 U 2.2 U 2.2 U 12 U 
13J 0.21 U 0.21 U 0.21 U 1.1 u 
22 U 0.19 U 0.19 U 0.19 U 0.99 U 
l.lU 0.11 U 0.11 U 0.11 U 0 .57 U 
31 U 3.1 U 3.1 U 3.1 U 16 U 

210 0.13 U 0.13 U 0.13 U 0.67 U 

150 34 U 34 U 34 U 34 U 
0.57 U 0.82 J 0.57 U ... 3.4 
0.75 U 23 5.3 63 M 
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.98 U 3 1.2 J 4.7 5.1 
0.31 J ··~ 2.7 2.8 2.9 

47 U 47 J 3100 47 U 47 U 
0.45 U 0.45 U 0.45 U 0.45 U 0 .45 U 

2.1 U 24 210 8.5 7.5 

0.13 U 0.13 U 0.13 U 0.13 U 0 .13 U 
5 160 4.5 3.1 2.8 

0.82 U 0.82 U 0.82 U 3.3 J 3.5 J 
l l U l l U l l U l l U 150 

19 J - 51 J - 1.9 J - 0.79 UJ 0.79 UJ 

l.4 22.91 19.6 19.29 19 .29 
1.99 5.47 3.97 1.85 1.85 
12.3 10.26 6.82 7.20 7 .20 
-140 -224.10 -146.1 -395.4 -395.4 
5.41 4.39 0.41 0.66 0.66 
2.2 0.25 0.07 0.70 0.70 

301 30l 306 306 
2020AN-301 2020AN-305 2020AN-306NP 2020AN-306LF 

DBMW DBMW DBMW DBMW 

07/18/2020 07/21 /2020 07/15/2020 12/08/2020 

5.4 U 5400 U 5.4 U 5.4 U 
0.28 U zzooo 7.3 B 

2.2 U 14 U 2 .2 U 0.19 U 
0.21 U 1.3 U 0.21 U 0.18 U 
0.19 U 1.2 U 0 .19 U 2.1 U 
0.11 U 0.7 U 0.47 0.1 U 

3.1 U 20 U 3.1 U 2.9 U 
0.13 U 240 0 .13 U 0.12 U 

34 U 34 U 34 U 34 U 
0.57 U ... 0.57 U 0.59 J 
0.75 U zzoo 14 16 

0.2 U 0.2 U 0 .2 U 0.2 U 
0.98 U 6 0.98 U 0.98 U 
0.19 U .. 0.69 J 0.75 J 

47 U 1900 47 U 47 U 
0.45 U 0.45 U 0 .45 U 0.45 U 

5.8 5 1 2 .1 U 14 

0.13 UJ 1.3 UJ 0.13 UJ 0.13 U 
1.5U 87 6 6.9 

0.82 U 1.7 J 0 .82 U 0.94 J 
ll U 32 15 U 15 U 

8.6 J - 2.8 R 3.8 .J-

16.77 20 .39 17.24 12.66 
0.3 11 .71 1 1.31 

9.13 939 7.41 9.48 
-228.9 -454.5 -264.9 -171.6 
0.24 23.2 5.12 2.13 
0.26 0.12 1.16 2.28 
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OU-7 Monitoring Network Sampling Results 
2020 Annual Site-Wide Grounctwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

A\/tex Fibers Supertund Site 

™ C-Front Royal Avtex Fibers Location ID: 
2020 Sampling Event Sample Name: 
V alidated OU-7 Groundwater Data Well Type: 

Samolc Date: 
CAS N O. COMPOUND UNITS: 

VOLATILES 
67-64-1 Acetone ug/L 
75-1 5-0 Carbon disulfide u IL 

SEMIVOLA TII.ES 
117-81-7 bi s(2-Ethylhexyl)phtha1ate (DEHP) uglL 
95-48-7 2-Methylphenol uglL 

3&4-Methylphenol ug/L 
91-20-3 NaphthaJene uglL 
87-86-5 Pentachlorophenol uglL 
108-9 5-2 Phenol uoff 

METALS· DISSOLVED 
7429-90-5 Aluminum ug/L 
7440-36-0 Antimony ug/L 
7440-38-2 Arsenic ug/L 
7440-43-9 Cadmium ug/L 
7440-47-3 Chromium ug/L 
7440-48-4 CobaJt ug/L 
7439-89-6 lrnn ug/L 
7439-92-1 L<,d ug/L 
7439-96-5 Manganese ug/L 

7439-97-6 Mercur/ u,IL 
7440--02-0 Nickel uglL 

7440-62-2 Vanadium ug/L 
7440-66-6 Zinc u IL 

OTIIER 
FREECN Cvanide (free) u IL 

A 
Temperature 'C 
Conductivity m Slcm 
pH s.u. 
ORP mV 
Tw-bidity NTU 
Dissolved Oxv11:cn mwL 

1 
- Groundwater clean up standards as presenled in T able 7 of the ROD 

2 ~Reported standard is for Mercury as Methyl 
Bold text i ndicates detected value 

MCL "' Maximum Contamin ant Level MCLG"' MCL Goal 
RBCa=RiskBased Concentration AL a=Action Level 

Groundwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 MCL 
1800 RBC 
180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
10 MCL 

' MCLG 
100 MCLG 
11 RBC 

26000 RBC 
1l AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

-·· ··-
... . .. 
. .. . .. 
-·· ··-
-·· ··-
... ··-

U"' Not Detected J "' Estimated val ue J. a= Estimat ed v:Uue biased low 

NR "' Not Reported UJ"' Not de tected; reporting limit is est imated R "'Rej ected 

mg/L "' mihgrams per li ter mV=c millivolts 

ug/L "'micrograms per li ter uS/cm = microsiem ens p er centime ter 

s.u = std. unit s NTU a= n ephelometric turbidity unit 

DUPa=Duplicate Sample 

- "' Detected v:Uue exceeds groundwater cleanup standMd 

? PARSONS 

316 
2020AN-316 

DBMW 

07/30/2020 

l4 U 
84 

2.1 U 
0.2 U 

0.18 U 
0.1 U 

J U 
0.12 U 

34 U 
1.5 J 
12 

0.2 U 
0.98 U 

6 
47 U 

0.45 U 
7.1 

0.13 U 
18 

0.82 U 
15 U 

0.79 UJ 

21.78 
2.02 
10.24 
-278.4 
50.4 
1.89 

Front Royal, Virginia 

336 338 501A 501B 501C 601 
2020AN-336 2020AN-338 2020AN-501A 2020AN-501B 2020AN-501C 2020AN-601 

DBMW D BMW DBMW DBMW DBMW DBMW 

07/17/2020 07/29/2020 07/18/2020 07/18/2020 07/18/2020 07/3 1/2020 

77 U 5.4U 5.4 U 5.4 U 5.4 U 5.4 U 
200 2.6 0.28 U 0.28 U 0.28 U 0.28 U 

2.2 U 2.2 U 2.2 U 2.1 U 2.1 U 2.3 U 
0.21 U 0.21 U R 0.2 U 0.2 U 0.22 U 
0.19 U 0.19 U R 0.18 U 0.18 U 0.2 U 
0.11 U 0.11 U 0.11 U 0.1 U 0. 1 U 0.11 U 

3.1 U 3.1 U R 3 U 3 U 3.2 U 
0.13 U 0.13 U R 0.12 U 0.12 U 0.13 U 

34 U 34 U 34 U 34 U 34 U 110 

0.57 U 0.59 J 0.57 U 0.57 U 0.57 U 0.57 U 
33 J 

.,, 
0.75 U 1.4 J 0.87 J 0.75 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
0.98 U 0.98 U 0.98 U 1.1 J 0.98 U 0.98 U 
0.25 J 2.7 0.19 U 0.19 U 0.19 U 0.19 U 

47 U 47 U 47 U 47 U 47 U 47 U 
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 
440 8.6 6.7 2.4 J 3~ J 2.1 U 

0.13 UJ 0.13 U 0. 13 UJ 0.13 UJ 0.13 UJ 0.13 U 
1.50 7~ 4.9 3 2.1 uu 

0.82 U 1.1 J 0.82 U 0.82 U 0.82 U 0.82 U 
15 U 15 U 15 U 15 U 1l u 15 U 

R 0.79 UJ R R R ~ 

17.28 21.89 18.22 17.24 17.33 19.02 
4.72 0.58 1.61 0.74 0.64 0 .59 
6.83 8.00 7.63 9.09 9.4 10.31 

-299.8 -421.6 -345.3 -353.4 -365.3 -350.7 
0.76 0.41 0.09 0.07 0.22 0.18 
0.7 0.34 1.21 1.00 0.99 0 .52 

602 603-Zl 603-Z2 603-ZJ 
2020AN-602 2020AN-603-Zl 2020AN-603-Z2 2020AN-603-ZJ 

DBMW DBMW DBMW DBMW 

07/28/2020 07/21/2020 07/21/2020 07/21/2020 

5.4 U 5.4 U 5.4 U 5.4 U 
0.28 UJ 0.33 J 0.32 J 0.28 U 

2.1 U 2.1 U 2.1 U 2.1 U 
0.2 U 0.2 U 0.2 U 0.2 U 

0.18 U 0 .18 U 0.18 U 0. 18 U 
0.1 U 0.1 U 0.1 U 0.1 U 

3 U 3 U J U 3 U 
0.12 U 0 .12 U 0.12 U 0.12 U 

45 J 34 U 34 U 34 U 
0.57 U 0.7 J 0.57 U 0.57 U 
0.76 J 0 .75 U 1.4 J 0.75 U 

0.2 U 0 .2 U 0.2 U 0.2 U 
0.98 U 0.98 U 0.98 U 0.98 U 
0.19 U 0 .19 U 0.19 U 0.19 U 

47 U 47 U 47 U 47 U 
0.45 U 0.45 U 0.45 U 0.45 U 

2.1 U 41 53 30 

0.13 U 0 .13 UJ 0.13 UJ 0.13 UJ 
1.5 u 1.5 u 1.5 u 1.50 

0.82 U 0 .82 U 0.82 U 0.82 U 
15 U 15 U 15 U 1l u 

7.5 J - 0 .79 U 0.79 U 0.79 U 

15.91 16.79 14.86 16.21 
0 .41 0.59 0.6 0.58 
9 .66 7.61 7.63 7.68 

-252.4 -252.9 -266.4 -274.6 
0 .66 4.55 0 .11 0.08 
0 .29 1.18 1.29 1.39 
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OU-7 Monitoring Network Sampling Results 
2020 Annual Site-Wide Grounctwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

A\/tex Fibers Supertund Site 

FMC-Front Royal Avtex Fibers Location ID: 
2020 Sarqiling Event Sample Name: 
Validated OU-7 Growidwatc:r Data Well Type: 

Sam le Date: 
CASNO. COMPOUND UNITS: 

VOLATILES 
67-64-1 Acetone ug/L 
75-15-0 Carbon disulfide: u, IL 

SEMIVOLAfilES 
117-81-7 bis(2-Ethylhexyl)phthalatc (DEHP) ug/L 
95-48-7 2-Methylphenol ug/L 

3&4-Mcthylphenol ug/L 
91 -20-3 Naphthalene ug/L 
87-86-5 Pc:ntachlorophc:nol ug/L 
108-95-2 Phenol uo/L 

METALS - DISSOLVED 
7429-90-5 Ahnninum ug/L 
7440-36-0 Antimony ug/L 
7440-38-2 Arsenic ug/L 
7440-43-9 Cadmium ug/L 
7440-47-3 Chromium ug/L 
7440-48-4 Cobalt ug/L 
7439-89-6 Irnn ug/L 
7439-92-1 Lead ug/L 
7439-96-5 Manganese: ug/L 

7439-97-6 Mcrcw,,2 u.,L 
7440-02-0 Nickel ug/L 
7440-62-2 Vanadium ug/L 
7440 -66-6 Zinc u, IL 

OTIIER 

FREECN Cvanide (free) u,IL 
YA 

Temperature: "C 
Conductivity nf/,/ cm 
pH s.u. 
ORP mV 
Turbidity NTU 
Dissolved Oxvvc:n =IL 

1 
- Groundwater cleanup standards as presented in Table 7 of the ROD 

2 - Reported standard is for Mercury as Methyl 
B(l!d text in dicates detected value. 
MCL a= M aximum Contaminan t Level 

RBC "'Risk Based Concentration 

MCLG a= MCL Goal 

AL "'Action Level 

Growidwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 MCL 

1800 RBC 
180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
10 MCL 

l MCLG 
100 MCLG 
11 RBC 

26000 RBC 
l l AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

--- ---
--- ---
·-- --· 
--- ---
--- ---
--- ---

U"' Nol Detected Ja= Estimatedvalue J .a= Estimated value biased low 

NR = Not Reported UJ =Not detected; r eporting limit is estimated R = Rejected 

mg/L :miligrams per liter mV:mill ivolts 

ug/L = micrograms per l ite r uS/cm = microsiemens per centimeter 

s.u a= std. units NTU a= nephelometric turbidity unit 

DUP :Duplicate Sample 

- a= Detectedvalue exceeds groundwater clean up standard 

? PARS ONS 

603-Z4 
2020AN-603 -Z4 

DBMW 

07/21/2020 

5.4 U 
0.28 .J 

2.1 U 
0.2 U 

0.18 U 
0.1 U 

3 U 
0.12 U 

34 U 
0.57 U 
0.75 U 

0.2 U 
0.98 U 
0.19 U 

47 U 
0.45 U 

33 

0.13 UJ 
1.5 u 

0.82 U 
15 U 

0.79 U 

16.62 
0.58 
7.67 

-284.7 
0.01 
1.19 

Front Royal, Virginia 

604-Zl 604-22 604-23 604-Z4 60lA 
2020AN-604-Zl 2020AN-604-Z2 2020AN-604-ZJ 2020AN-604-Z4 2020AN-60.M 

DBMW DBMW DBMW DBMW DBMW 

07/20/2020 07/20/2020 07/20/2020 07/20/2020 07/19/2020 

5.4 U 5.4 U 5.4 U 5.4 U 5.4 U 
0.28 UJ 0 .28 UJ 0.28 UJ 0.28 UJ 2-5 

2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 
0.2 U 0 .2 U 0.21 U 0.21 U 0.2 U 

0.18 U 0 .18 U 0.19 U 0.19 U 0.18 U 
0.1 U 0 .1 U 0.11 U 0.11 U 0.1 U 

3 U 3 U 3.1 U 3.1 U 3 U 
0.12 U 0.12 U 0.13 U 0.13 U 0.12 U 

34 U 34 U 34 U 34 U 34 U 
0.57U 0 .57 U 0.57 U 0.57 U 0.61 .J 
0.75 U 0 .75 U 0.75 U 0.75 U 7 .S 

0.2 U 0 .2 U 0.2 U 0.2 U 0.2 U 
0.98 U 0 .98 U 0.98 U 0.98 U 1.2 .J 

0.19 U 0 .19 U 0.19 U 0.19 U 0.19 U 
330 200 47 U 47 U 47 U 

0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 
200 170 150 17 2.1 U 

0.13 UJ 0.13 UJ 0.13 UJ 0.13 UJ 0.13 UJ 
1.5 u 1.5 u 1.5 u 1.5 u 1.8 J 

0.82 U 0 .82 U 0.82 U 0.82 U 0.92 .J 
l l U I l U 1l u 15 U 15 U 

0.79 U 0 .79 U 14 72 R 

18.26 17.44 16.99 16.15 20.74 
0.57 0 .57 0.56 0.58 0.57 
7.89 7 .38 7.4 7.93 10.08 

-119.4 -90.7 -133.7 0.17 -271.1 
2.93 1.16 0.8 1.27 0.38 
1.06 1.87 1.01 1.59 0.84 

60lB 606A 606B GM-02A 
2020AN-605B 2020AN-606A 2020AN-606B 2020AN-GM-02A 

D BMW DBMW DBMW S BMW 

07/19/2020 07/20/2020 07/21/2020 07/17/2020 

5.4 U 5.4 U 5.4 U 5.4 U 
0.28 U 028 UJ 0.28 U 11 

2.3 U 2.2 U 2.1 U 2.2 U 
0.22 U 0.21 U 0.2 U 0.21 U 

0.2 U 0.19 U 0.18 U 0.19 U 
0.11 U 0.11 U 0.1 U 0.11 U 

3.2 U 3.1 U 3 U 3 .1 U 
0.13 U 0.13 U 0.12 U 0.13 U 

34 U 34 U 34 U 34 U 
0.57 U 0.57 U 0.57 U 0 .57 U 

2.2 .J 0.75 U 0.75 U 0.78 .J 

0.2 U 0.2 U 0.2 U 0.2 U 
0.98 U 0.98 U 0.98 U 0.98 U 
0.52 .J 0.19 U 0.19 U 0.19 U 

47 U 47 U 47 U 47 U 
0.45 U 0.45 U 0.45 U 0 .45 U 

7.3 5.3 9.2 88 

0.13 UJ 0.13 UJ 0.13 UJ 0.13 UJ 
33 UJ 1.5 u 1.5 U 

0.86 J 0.82 U 0.82 U 0.82 U 
1l u 1l u 15 U ll U 

R 0.79 U 28 73 .J. 

22.45 19.44 16.89 16.40 
2.17 0.78 0.88 0.56 
8.06 8.94 9.14 7.75 
-36.9 -235.3 -377.6 -291 .00 
1.41 0.11 0.32 0.40 
4.81 0.94 2.54 0.47 
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OU-7 Monitoring Network Sampling Results 
2020 Annual Site-Wide Grounctwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

A\/tex Fibers Supertund Site 

FMC-Front Royal Avtex Fibers Location ID: 
2020 Sampling Event Sarqil e Name: 
Validated OU-7 Groundwater Data Well Type: 

Samvle Date: 
CASNO. COMPOUND UNITS: 

VOIATilES 
67-64-1 Acetone uglL 
75-1 5-0 Carbon disulfide u,11 

SENIIVOLATILES 
117-81-7 bis(2-Ethylhexyl)phthalate (DEHP) uglL 
95-48-7 2 -Methylphenol ug/L 

J&A-Methylphenol ug/L 
91-20-3 Naphthalene ug/L 
87-86-5 Pentachlorophenol ug/L 
108-95-2 Phenol u IL 

METALS - DISSOLVED 
7429-90-5 Aluminum ug/L 

7440-36-0 Antimony ug/L 
7440-38-2 Arsenic ug/L 
7440-43-9 Cadmium ug/L 
7440-47-3 Chromium ug/L 
7440-48-4 Cobalt ug/L 
7439-89-6 rron ng/L 
7439-92-1 L<,d ug/L 
7439-96-5 Manganese ug/L 

7439-97-6 Mercwy2 ug/L 
7440-02-0 Nickel uglL 

7440-62-2 Vanadimn uglL 
7440-66-6 Zinc u,11 

OTIIER 
FREECN Cvanide (free) u,11 

Tempcratwe "c 
Conductivity mS/cm 
pH s.u. 
ORP mV 
Twbi dity NTU 
Dissolved Oxv11:en m11:/L 

1 
- Groundwater cleanup standards a;; presenkd in Table 7 of the ROD 

2 - Reported standard is for Mercury as Methyl 
Bold text indic ates detected value 

M CL = Maximum Contaminant Level MCLG = MCL Goal 
RBC = Risk Based Concentration AL= Action Level 

Groundwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 MCL 
1800 RBC 
180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
IO MCL 
5 MCLG 

100 MCLG 
11 RBC 

26000 RBC 
15 AL 

880 RBC 

2 MCLG 
730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

... . .. 

... . .. 

. .. . .. 

... . .. 

... . .. 

--- ... 

U =Not Detected J =Estimated value J- = Estimated v alue biased low 

NR = Not Reported UJ = Not detected; reporting limit 1s estimated R =Rejected 

mg/L = mi!igrams per liter mV = millivolts 

ug/L =micrograms per liter uS/cm = microsiemens per cen tim eter 

s.u =std. units NI'U= nephelometric turbidity unit 

~ te Sample 

--=Det ected value exceeds groundwater cl eanup standard. 

? PARSONS 

GM-02B 
2020AN-OM-02B 

!BMW 

07/17/2020 

27 0 
48 

2.1 U 
0.19 U 
0.18 U 

0.1 U 
2.9 U 

0.12 U 

37 J 
27 

140 
0.2 U 

0.98 U 
3.7 
5<i J 

0.45 U 
29 

0. 13 UJ 
14 

0.95 J 
15U 

R 

17.87 
6.33 
8.28 

-412.9 
1.76 
0.33 

Front Royal, Virginia 

GM-09R MW-03R MW-09 MW-09(DUP) 
2020AN-GM--09R 2020AN-MW-03R 2020AN-:MVJ'-09 2020AN-MW--09D 

!BMW SBMW OMW OMW 

08/01/2020 07/31/2020 08/01/2020 08/01/2020 

5.4 U 27 0 140 U 270 U 
0 .28 U 64 310 J t600 "J.. 

2.3 U 23 0 220 46 0 
0 .22 U 0.22 U 46 S5 

0.2 U 0.2 U 10 J 4 UJ 
0.11 U 0.11 U 1.1 u 2.3 U 

3.2 U 3.2 U 31 0 65 0 
0.13 U 0.13 U 370 480 

34 U 34 0 100 110 
0.57 U SA 22 20 
0 .75 U 160 940 !120 

0.2 U 0.58 J 0.82 J 0.73 J 
0.98 U 9.3 38 45 
0.72 J ·- 250 250 

8200 47 0 88 J 150 J 
0.45 U 0.45 U 0.45 U 0.45 U 

4~ J 59 57 

0 .13 U 0.13 UJ 0.13 UJ 0.13 UJ 
14 380 570 550 

0.82 U 14 160 150 
15 U 150 660 660 

0 .79 U R 6 .2 J - 3.7 J -

21.46 19.61 19.09 19.09 
3.58 8 .73 20.75 20.75 
6.91 9 .75 9 .00 9 .00 

-150.5 -413.2 -442.6 -442.6 
0.52 22.9 9.49 9.49 
0.28 0 .29 1.68 1.68 

:M\V-10 PW-0 PW-02 PZ-06 
2020AN-MW-10 2020AN-PW-O 2020AN-PW-02 2020AN-PZ-06 

OMW !BMW !BMW SBMW 

07/30/2020 08/01/2020 07/31/2020 07/31/2020 

47 5.4 U 5.4 U 5.4 U 
5.2 0.28 U 1.4 0.28 U 

2.2 U 2.4 U 2.2 U 2.6 U 
0.21 U 0.23 U 0.21 U 0.25 U 
0.19 U 0.21 U 0.19 U 0.23 U 
0.38 0.12 U 0.1 1 U 0.13 U 

3.1 U 3.4 U 3.1 U 3.7 U 
0.13 U 0.14 U 0.13 U 0.15 U 

34 U 34 0 130 34 U 
0.57 U 0.57 U 0.57 U 0.57 U 

51_ 0.75 U 1.5 J 1~ J 
0.2 U 0.2 U 0.2 U 0.2 U 
1.2 J 0.98 U 0.98 U 1~ J 
IS 0.19 U 0.35 J 0.19 U 

23000 6100 47 0 47 0 
0.45 U 0.45 U 0.45 U 0.45 U 
1700 !l!!!!! 140 22 

0.13 U 0.13 U 0.13 U 0.13 U 
26 19 1.9 J 1.5U 
2.6 J 0.82 U 0~ J 0.82 U 
15 U 15 0 15 U ll 0 

0.79 UJ R 4600 R 

23.99 20.84 17.94 22.14 
8.71 1.82 0 .86 0.64 
6.70 6.76 8.55 7.60 

-190.7 -131.5 -303.90 80.8 
21.6 1.62 59.70 3.11 
0.5 0.28 1.40 0.93 
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? PARSON S 

TABL£ 9 

OU-7 Monitorlng Netwot1< Sampling Results 
2020 Annual Site-Wicte Grounc!water. Surl'ace W ater. and Sediment Monitoring Report for OU- 7. OU-10, and NTCRA Basins 

Avtex Fibers Superfunct Site 
Front Royal. V irginia 

FMC-Front Roya] Avtex Fibers Location ID: 
2020 Sampling Event Sample Name: 
VaJidated OU-7 Growidwater Data Well Type: 

Samole Date: 
CASNO. COMPOUND UNITS: 

VOlATILES 
67-64-1 Acetone ug/L 
75-15-0 Carbon disulfide u, IL 

SEMIVOLA 1Il.,ES 
117-81-7 bis(2-Ethylhcxyl)phthaJate (DEHP) ug/L 
95-48-7 2-Methylphenol ug/L 

3&4-Mcthylphenol ug/L 
91 -20-3 Naphthalene ug/L 
87-86-5 PentacWorophenol ug/L 
108-95-2 Phenol u,IL 

METALS· DISSOLVED 
7429-90-5 Alwrinum ug/L 
7440-36--0 Antimony ug/L 
7440-38-2 Arsenic ug/L 

7440-43-9 Cadmium ug/L 
7440-47-3 Chromiwn ug/L 
7440-48-4 Cobalt ug/L 
7439-89-6 Irnn ug/L 
7439-92-1 Lead ug/L 
7439-96-5 M anganese ug/L 

7439 -97-6 Mcrcwy2 ug/L 
7440-02-0 Nickel ug/L 
7440-62-2 Vanadium ug/L 
7440-66-6 Zinc u• IL 

OTIIER 
FREECN Cvanidc (free) tm/L 

• rA 
Ten-.ierature •c 
Conductivity mS/cm 
pH s.u. 
ORP mV 
Turbidity NTU 
Dissolved Oxvllcn =IL 

- Groundwater cleanup standards as presented in Table 7 of the ROD 

Reported standard i s for M ercury as Methyl 
Bold text indicates detected value 
MCL = Maximum Conl aminilllt Level MCLG = MCL Goal 
RBC =Risk Based Concentration A L =Action Level 

Growidwater 
Cleanup 

Standards1 

22000 RBC 
1000 RBC 

6 MCL 

1800 RBC 
180 RBC 
14 RBC 
1 MCL 

11000 RBC 

37000 RBC 
6 MCLG 
10 MCL 

l MCLG 
100 MCLG 

11 RBC 
26000 RBC 

l l AL 
880 RBC 

2 MCLG 

730 RBC 
260 RBC 

11000 RBC 

200 MCLG 

... . . . 

... . .. 

. .. . .. 

... . . . 

... . . . 

--- .. . 

U ,. Not Detected J = Estimated value J. = Estimated value biased low 

NR = Not Reported UJ = Not detected; reporting limit is estimated R co Rejected 

mg/L = miligrams per liter mV =millivolts 

ug/L = microgr.lms per liter uS/cm '" microsiemens per centimeter 

s.u = std. uni ts NTU = nephelomelric turbidity uni t 

DUP = Duplicate Sample 

- = Detected value exceeds groundwater cleanup stil!ldard 

TW-01 
2020AN-TW--01 

DBMW 

08/03/2020 

27 U 
100 

2 .1 U 
0 .19 U 

0 .18 U 

0.1 U 
2 .9 U 

0 .12 U 

34 U 
1.Z J 
-.. 
0 .2 U 

0.98 U 

5.1 
47 U 

0.45 U 
no 

0 .13 U 
17 

0 .82 U 
l l U 

R 

19.21 
1.51 
7.97 

-321.1 
NM 
1.24 

TW-02 TW-03 
2020AN-TW-02 2020AN-TW--03 

DBMW DBMW 

12/09/2020 12/10/2020 

110 U 5.4U 
420 J 0.28 UJ 

1 U 0.2 U 

096 U 0.18 U 
11 U 2.1 U 

0.55 U 0.1 U 
16U JU 

0.64 U 0.12 U 

34 U 34 U 
4.4 0.57 U 
·•f 0.75 U 

0.2 U 0.2 U 
4.4 0.98 U 

~ 0.19 U 
180 47 U 

0.45 U 0.45 U 
150 49 

0.13 U 0.13 U 

86 1.9 J 
1.8 J 0.82 U 
40 l l U 

110 J - 2 UJ 

13.16 9.18 
1.92 0.72 
8.45 8.15 

-274.1 -345.3 
211 6.24 
6.85 6.07 

WP-10 WP-11 
2020AN-WP-l0 2020AN-WP-ll 

OMW OMW 

07/30/2020 08/01/2020 

27 U 5.4 U 
5.5 0.28 U 

Z.9 J Z.2 U 
0.22 U 0.21 U 

0.2 U 0.19 U 
7 0.11 U 

3.2 U 3.1 U 
0. 13 U 0 .13 U 

55 34 U 
0.57 U 0.57 U ·- 0 .75 U 

0.72 J 0 .2 U 
21 0.98 U 

220 0.74 J 
520 5500 

0.45 U 0.45 U 
69 480 

0.13 U 0.13 U 

580 1.5 u 
74 0.82 U 
22 53 

0.79 UJ R 

28.22 22.05 
11.45 2.15 
9 .78 7.19 

-275.4 -80.40 
19.20 15.10 
0 .19 3.01 
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Table G-2: OU7 Surface Water Analytical Results – 2020  
Source: 2020 Annual Report
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OU-7 Rtver Water Sample Results 
2020 Annual Site-VVide Grounctwater. Surface Water, and Sediment Monitoring Report for OU-7, ou-10. and NTCRA Basins 

Avtex F1bers Superflrld Site 
Front Royal, Virginia 

FMC-Front Royal Avtex Fibers Location ID: Virginia Chronic Virgiria Chronic EPA Region ill 
2020 Sampling Event S:.nplcNamc: Virginia Chroric Water Quality Water Quality BTAG 

Validated OU-7 Su-face Water Data Sarqil eDate: Water Quality Critcria1 Criteria1 Freshwater 

Criteria1 HwnanHealth Human Health Bcnchmarks2 

COMPOUND UNITS, Freshwater-Chronic Drinkin2 Water All Other SW 
VOIATILES 
Acetone ug/L NV NV NV 1'00 
Carbon disul fiJe u g/L NV NV NV 0.92 
Chlorobenzcnc u ,IL NV 100 800 1.3 
SEMIVOLAlTI.,ES 

bis(2-Ethylhcxyl)phthalatc (DEHP) ug/L NV J.2 J.7 16 
2 -Methylphenol ug/L NV NV NV lJ 
3&4-Mcth)iphcnol u g/L NV NV NV 543 
Naphthalene ug/L NV NV NV I.I 
PentacWorophenol u g/L 6.7 O.J 0.4 O.l 
Pha1ol u,IL NV 4,000 300,000 4 
METALS - TOTAL 
Aluminwn ug/L NV NV NV 87 
Antimony ug/L NV l .6 640 JO 
Arsenic ug/L 1,0 10 NV ' Cadmium ug/L o.n ' NV 0.2, 
Chromium ug/L II NV NV 8l 
Cobalt ug/L NV NV NV 23 
hon ug/L NV JOO* NV JOO 
Lead ug/L II 1, NV 2.l 
Manganese ug/L NV NV NV 120 
Mcrcwy u g/L 0,77 NV NV 0.026 
Nickel ug/L 20 610 4,600 l2 
Vanadium u g/L NV NV NV 20 
Zinc u,/1 120 7,400 26,000 120 
METALS - DISSOLVEC 
Aluminum ug/L NV NV NV 87 
Antimony ug/L NV l .6 640 JO 
Arsenic u g/L llO 10 NV ' Cadmium ug/L o.n ' NV 0.2, 
Chromium ug/L II NV NV ., 
Cobalt ug/L NV NV NV 23 
hon ug/L NV JOO* NV JOO 
Lead ug/L II l l NV 2.l 
Manganese u g/L NV NV NV 120 
Mcrcwy ug/L 0.77 NV NV 0.026 
Nickel ug/L 20 610 4,600 l2 
Vanadium u g/L NV NV NV 20 
Zinc u,IL 120 7,400 26,000 120 
OTHER 
Cyanide(total) ug/L 5.2 4 400 ' Cvanidc(frcc) u ,IL l .2 4 400 ' FIELD PARAMETERS 

Te!11'Cfaturc 'C 20 NV NV NV 
Conductivity uS/o::m NV NV NV NV 
pH s.u . 6.0-9.0 NV NV 6.5-9 
ORP mV NV NV NV NV 
Turbidity NTU NV NV NV NV 
Dissolved Oxvnen mo/I. 6 .0 (min); 7.0 (avo) NV NV NV 

1S.::rccning criteria, where available, arc based on the Vi~inia Chronic Water Quality Criteria (9 VAC 25-260-140) (effective 10/18/ lS 
2Scrcening criteria is the R egion IDB TAG Aquatic Freshwater Screening Benchmarks (July 2006). 
3S.::rccning criteria based on hardness of 100 mg/Las CaC03. 
4S creening criteria for Oiromium 6 b ased on hardness of 100 mgfL as Ca CO '.l· 

* applies to driTik.ing water characteristics (taste, odor, etc.) 
NV - No Value Available J = Estimated value 

SW-04 
2020AN-SW-04 

07/15/2020 

5.4 0 
0.28 U 
0.32 U 

2.1 U 
0.2 0 

0.18 U 
0.1 0 

JU 
0.12 0 

47 U 
0.57 U 
0.75 U 

0.2 U 
0.63 U 
0.29 J 

6<i J 
0.45 U 

6.2 J 
0.13 U 

2.2 U 
5.6 U 
9.7 U 

47 U 
0.57 U 
0.75 U 

0.2 U 
0.63 U 
0.23 J 

26 U 
0.45 U 

2.3 J 
0.13 U 

2.2 U 
5.6 U 
9.7 U 

6U 
R 

30.22 
26:5 
9.43 
.9.4 
NM 
9.24 

NTU = ncphcl()metric turbidity unit 
u S/ cm = mic:rosiemms per centimeter 

U. Not detected, value indicates reporting limit . 
NM - Not Measured pl , 

-;a ----

SW-05 
2020AN-SW-0.'5 

07/15/2020 

5.4 0 
0.28 U 
0.32 0 

2.1 U 
0.2 0 

0.18 0 
0.1 0 

JU 
0.12 0 

47 U 
0.570 
0.75 0 
0.2 0 

0.63 0 
0.26 J 
120 J 
0.45 U 
5.2 J 

0.13 0 
2.2 0 
5.60 
9.7 0 

47U 
0.57 U 
0.75 0 

0.2 0 
0.63 0 
0.24 J 

26 U 
0.450 

2.5 J 
0.13 0 
2.2 0 
5.60 
9.70 

6U 
R 

29.86 
261 

9.40 
-23.5 
NM 
8.93 

SW-06 SW-07 SW-08 
2020AN-SW-06 2020AN-SW-07 2020AN-SW-08 

07/15/2020 07/15/2020 07/16/2020 

5.4U 6.7 J 5.40 
0.28 U 0.28 U 0.28 0 
0.32 U 0.32 U 0.32 0 

22 U 2.2 U 2.1 0 
0.21 U 0.21 U 0.2 0 
0. 19 U 0.19 U 0.18 0 
0.11 U 0.11 U 0.1 0 

3.1 U 3. 1 U J U 
0.13 U 0.13 U 0.12 0 

47 U 47 U 47U 
0.57 U 0.57 U 0.57 U 
0.75 U 0.75 U 0.75 0 

0.2 U 0.2 U 0.2 0 
0.63 U 0.63 U 0.63 0 
0.26 J 0.20 J 0.28 J 

50 J 53 J 56 J 
0.45 U 0.45 U 0.45 0 

4.9 J 5Jl J 6.2 J 
0. 13 U 0.13 U 0.13 0 
22 U 2.2 U 2.2 0 
5.6 U 5.6 U 5.6 0 
9.7 U 9.7 U 9.70 

47 U 47 U 47U 
0.57 U 0.57 U 0.57 0 
0.7 5 U 0.75 U 0.75 0 

0.2 U 0.2 U 0.2 0 
0.63 U 0.63 U 0.63 0 
0.25 J O.UiJ 0.25 J 

26 U 26 U 26 U 
0.45 U 0.4:5 U 0.4:5 0 

2.5 J ,,,, J 3J 
0.13 U 0.13 U 0.13 0 
22 U 2.2 U 2.2 0 
5.6 U 5.6 U 5.60 
9.7 U "J 9.70 

6U 6 U 6U 
R R R 

31.13 30.67 27.05 
2l9 2l8 349 

9.53 9.48 &49 
-47 .0 -5:5.0 -104.9 
NM NM NM 
9.88 &88 6.01 
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Table G-3: OU7 Sediment Analytical Results – 2020  
Source: 2020 Annual Report

 

TABLE 20 

OU-7 River Sediment Sample Results 
2020 AnnJal Site.\Mde Grounowater, Surfa:::e Water. and Sediment Mont oring Report.for OU~?. OU-10. ana NTCRA Basins 

Avte:x Fibers Superfund Sile 

!v!C•FrontRoyal Avt.exii'iber: Ulcato:iID: S:D-01 
2020 Surplir:,gEvan Sampl.eK :ame:: SC!eerin@ 2020AN-SED.OI 

Vakdat;d OU-1 SedimmD.ta Sanr,le :J.:te: Critcna1 07fl5f2010 

GO.WOUND UNilS: 
OLA TILES 

=>.cetcne uykg NV 14 U 
C ar½cndi!Ufde u&'kg o.851 1'U 
Chbro~et!Zefle u,..n.,.. 8.42 IU 
.:.MlVOLA 1 ll.ES 
i!:(2-E'.hyihexyl)l:tl:alate (□EH?: uykg l!O "u 

2-Neilrjlpht2·1.ol ~ NV J9U 
3&.4-M!thylph.Mol uykg 670 J7 u 

""'"""""'' u&'kg 176 31 U 
Priai:hl.orcphmcl u&'k,; 584 14 U 

houl u-~- 420 IOU 
ETALS 
ann.irr mif."€ NV 5100 

AntimOl'l}' :ng/'itg 2 0.25J 
Arrrj c my'it! 9 8 9 

aCff"j um :ng/'ite 0.99 OD'ilJ 
Ghromiwr. mifit! 414 28 
Go~'.t :ny'ite so •• 
Iron mefit! 20000 .... 
L,,d :nifite '35.8 18 
Ma.1.~3lll'!!:e my'~ 460 J&OJ 
i>.«e:x>.U-f :ny'.<e 0 .18 o.o,,. J 

"'"''' mll'<, 217 14J 
Y am.drum m.,-,, NV 49 

'me m,.r.c, 111 '1 
THrn. 
y211lde (tob.l) mg/'itE NV on u 

Cyltllde(lhe) :ngl'ite 0 I ,:, 

Nmstura. Percwt ¼ NV lit 
Total organccarbo:,. (TOC) m.,-,, NV SOOJ 

P!rcert~!Jdl l'o NV 189 

u.».-...,,,.. ....... ........i.NpaftSlh:ml \D-----.--................ K',,' - N,o _ _ _ 

.,..x.r•~,..-~ q_""'•~..-~ 
1
~au.ub:a.t•DA.b-mF-----~~8-dmJdl(UA._ll05}­

c;;;;;;:m- o.--1,-.i--. .... ..._ ........... 
IX]? • ~ 

;:t PARSONS 

Front Royal . Virginia 

SED-02 
102o~S~.03120;~~~s~~j1 Si:D-04 SED-05 S::D-06 

2020AN-~D-O 1020AN-SED-04 2010MJ...S[D-D5 2020AN-!E}..0C 

07/1512(!20 0111Sf2020 01n5no20 07/lS,1020 07/15t:i02D 0JIU!1020 

26 U l9 U 38 16 U 29 I.; 1&U 
LT U 21 U 4-.')U 2U t .91.: 1-9 U 

t.l U I JU I JU 11 U UL 1.2 u 

67 U 76 U &I u nu 77U 78U 
40 U "u 49 U <4 u 47 1.; 47U 
3! u ,rn .. u ., u 441: .. u 
ll U 3.6 U HU 34 U 3.61.: 3.7 U 
76 U 86 U OJ U i2U 88 t,; 88 U 

to u 12 U !JU IIU 121: ! 2 U 

5000 7'00 8700 0900 370t (iTIO 

0.13 UJ 0. 16 UJ 0.1.5 J 0.16 J 017 t:! il.14 UJ ,. 2 .9 3.7 4 u 3.7 
0.()6) J O.(Ml2 J OJJ J 0.)8 J 0.851 L Oil~:3 J 

H 12 l4 18 11 12 ,., 8 .1 10 l4 53 8.li 
14000 11000 15000 12000 l70t0 

I 11 ]j l4 ' 12 
4211 J 41C!J 450 J lOOOJ n01 3tO J 

01151 J 0.0""2 J 6.j '-62 01' 6.jd 
l4 10 ll 12 • 10 
11 ,. " 19 H 19 

ll :l4 46 140 " '2 

0.25 U U5U 0.2t U 0 16 U 029 t: 03 U 
0.4 U 0.<d5 U uu (l.'!l".Z J ~~-,. 0.47 U 

211 124 JU 300 3l5 34.7 
uoo 4300 J , ... J 9600 ,..,. 13010 

76.9 '76 61.0 JO 0 65.5 65.3 

SED-07 ~D-03 
2010.A.N-S:W-01 2020AN-SED-08 

OJ/1512020 0111Ml020 

Sl U 47U 
2. !1 U 26U 
2.3 U 2U 

- BOU 
8JU "u 
7!U 74 U 

6.4 U 13 J 
16•) U ISO U 

21 U 20 U 

7800 8',0 

0 2~ UJ i>.26 UJ 
2.1 J 2.9 

0.U J 1.13 J 
17 '° ,., 11 

19000 :.:@!! 
ll 15 

400 J 4,0J .... 6.43 
l? 11 ,. ?9 

51 •• 
0 54 U 0.48 U 
081 U 0.78 U 
62.1 60.6 

m oo 34000 

37.9 39.4 
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TABLE2□ 

OU-7 River Saciirrent Sample Results 
2020 Annual Site-Wde Ground\i'Jater, Sur'ace Water, and Sediment Monitoring Report for OU-7, OU-10 , and NTCRA Basins 

Avtex Fibers Superfund Site 

MC-FrontRo'\ii! AlltexFiber: Locat.oa [) SW-DI 
2il20 &rrrlir,iE11ent Sample N ame: Screet:il1€ 2020.A.N-SED.OI 

rva1dat~d OU-1 Sedimeni Data Sarq,lo! D2.L!: Crile:na1 OJIIS/2020 

CONPOlfMD UNJ1S· 
KiR.ArN SIZE 
Clay - M;.t erill. p1S$i11ga 0.015-im!. (Ni). 21)0) 

tthat. OO'itits r,lcstcrt.y, wd Wea6',h Wl.en dry 
P l ~4) ¾, NV I 3 

SilL- M aiana! parning a 0.07}-mm (No. 200) 
ft,hat is1;on-pl astic, md has !itile Uength "Wen 
d,y(PJ < 4). ¾, NV 17 
tFme s.ancl - l'iateria.\ passing a O.d7S-mm(No 
~I)) i:ieve at.drebned oo. a 0.015--mm(No. 
2QO) sieve 
~eili:um 5and - Ma1eria! pai!illlg a 1-00-m:n 

¾, NV 22.6 

sie\le(No. 10) m cl retained on 2. 0.47~-mni 
Q<Jo 40) ,,,,. ¾, NV 361 
Couse sand . Ma:..eri:tl pasflnga 4.75-mm 
s:ie\ie( No li)ari.df'Elai.mdcna 2.00-mm(No 
1-J) sieve. 
Smcl - M1teri:tl p:t!;l~ng g .4 7 5~"'11."'ll '>!191.--e(No. 

¾, NV 5.8 

~) and retained or;;; O.OJ!i-mm(No. 200) 
sieve. ¾, NV 64 j 

Gr:JV"el -Miterial pas:::i.ng a7:5-:tn'?l( 3-ittch.) 
sieve and retained on a 4.75-rnm t'N'o. 41 sieve. ¾, NV 325 
(Hyclromeier 1 for pu-'..icles;z e &slributior %passed NV 1 4 
~ydromeier 2 for pmide s?Ze !islributior %pa ssed NV 03 
~yclromeier 3 forpu-'..icle.s1z e &rlributior %passed NV 0 
~ydrome:@!" 4 forpinide size iirtributior %pasi.ed NV 0 
tHyclrome-.er 5 f~r pu-..icle siz e &stributior ¾passed NV 0 
~ydrome;.er 6 forplflides;ze iislributior %passed NV 03 
tHyclrome',er7 for par.ide siz e &rtributioi: ¾passed NV Ol 
s, .. ., ;f200 %passed NV 07 
Sieve, ~100 ¾pa ~sed NV 0 9 
SieYe.t:80 %passed NV 44 
Sieve, ;f60 %passed NV ! 66 
S1eve, t40 %passed NV 265 
Sieve, t:20 %passed NV 9 6 
SHNe,;f:10 %pass.-ed NV 5 8 
Sieve,M %pa ssed NV 6.7 
S1eve.. 0.375 indl %pass:ed NV II 5 
Sieve. 0.75 inch %passed NV !4 3 

Sleve. 1 inch %passed NV 0 
Sie"Te, 1.:!i incii ¾pa:sed NV 0 
Sieo7e, 2 inch %passed NV 0 
S1evP. 3 ind'l %na~sed NV 0 

U - ~ .. M -.1 . &. -oaci..d~l.i:ma 

UJ - Ni,1,~-~•¥&e~l.i... NV -N., ,.a-~ 
.a:cis., ""milipam pfi~ -.c.K:: .. ~ ~ kfo;nm 
•~=•=- b ~ - D Ai'.-g:,oa m F~...i..----S--=-at ~ O.-lmouo:b ~ C:,A,.?IOi).. 
- - ~ t-.1 ...:..-.-......__.. ... -. 
tx1J' : Dopbaa 

.,. PARSONS 

Front Roya. Vi rginia 

SED-02 SED-03 I SED-03(DUP) ~D-04 SID-OS SED.06 
~020AN-Sl:D-O 2020AN-SED-03 2020AN-SED-03I 2020AN-SED-04 2010.~N-SED-!15 2020AN-iED-06 

07/ 1512020 01/1 S/2020 07/1S12020 0711512010 0711512020 07/1112020 

1.4 117 3. 1 14 8 4.l 11.3 

46 167 H 19 S.! 21.5 

2L.6 61 7 4 3. 9 '18 .1 61.8 61 

411 78 Ill 74 10 9 4 

1.1 0.4 2.i 0.4 1.6 0.8 

72.l 69 9 6(, 55 9 74.J 65.8 

21., 17 29.l 03 15.4 1.4 
43 76 0 167 3 12 4 
0.3 I 2 0.9 4 .1 0.6 2 8 

0 2.5 09 3 I.I 2 8 
0 3 0.4 2 9 I.I 1.4 
0 24 0.9 23 0 21 

0.3 3 7 0.9 4 .2 I.I 4.2 
0) l o_, 41 I.I 18 
0.4 14 9 l .l 142 10.7 24.1 
0.3 79 l .7 58 6.7 9.4 
1 6 136 u 92 I J 126 

19.3 25 3 2 6. 3 18 9 31.4 14 .9 
35 7 10. l 57 9.J 28 

1.1 08 2& L7 1.6 1.2 
u 0.4 Ji 04 Ui 0 8 
ll.J 17 ,., 03 '' 0-4 
IO.Ii 0 20.1 0 11.l I 

0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

SED-07 :£D.08 
2020AN -SED-07 2020AN-SID-08 

0711S12020 07/16/1020 

12 15.8 

26.6 31 2 

4 7.5 31.8 

13 S 73 

0.2 4.4 

61.2 HS 

0.2 7. 5 
IS 8 26.8 
0 2.6 

2 13 
1.9 2.5 

1 0 
4 7.8 
I 26 

7.4 21.6 
3.6 4 
6 S 33 
30 2.9 
12 3.4 

J.5 39 
0.1 44 
0.2 7. 5 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
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Table G-4: OU10 Groundwater Results – 2020 
Source: 2020 Annual Report

TABLE. 12 

OU-10\/iscose Ba~in 1 -8 GroundwaterMonitoringNetwort Sampling Result s 

2020Annual Sit e -W ide Groundwater, Surface Wat er, and Sed ment M o--.i toringRepor t for OU-7, OU-10, and NTCRA Basins 
Avtt-K Fiber':i Superfund Site 

Front Royal, Vi rginia 

Purpose: 
Upgradient Overbunlen Moni1D~ 

Upgradient Shallow BedrockMonitoring W eDs 
FMC-Front Royal AvtexFibers Wells 
2020 Sampling[vent L ocation ID 
OU-10 VB I-& Groundwater Welh Sarq,le ID· 

S:ur.-.!ed 
CASN CDMP UND UNITS 

A 
67-64-1 Acetone uglL 
!71-43.2 Benzene uglL 
75-21-4 Bromodidtlcrom eth:ane uglL 
75-25-2 Brom oform ug'L 
t,4 .83-9 Bromomethane (Methyl bromide) ug'L 
t,g.93-3 2-Butanone !_Methyl ethyl ketone) (MEK) ug'L 
75-15-0 Cubon disulfide ug'L 
56-23-5 Cubon tetrachloride uiyL 
108-~0-7 Chlorobenzene ug'L 
75-00-3 Chloroeth.ane ug'L 
61-66-3 Chloroform ( Trichloromethane) ug'L 
74 -87-3 Chloromethaie (Methyl chloride) uglL 
124-48-1 Dtbromochlcromethane uglL 
95-50-1 1,2-Dichlorobenzene ug'L 
541-73-1 1,3-Dichlorobenzene ug'L 
106-46-7 1,4-Diehloroberru:ne uglL 
75-34-3 1,1-Dichloroethane ug'L 
107-06- 2 1,2-Dichloroethane ug'L 
75-35-4 1,1-Dichloroethene uglL 
156-59- 2 cis-1,2 -Dichloroethene ug'L 
156-60- 5 tnns-1,2.0icWoroethene ug'L 
78-87-5 1,2-Dichloropropane ug'L 
10061 -01- 5 cis-1,3 -Dichloropropene ug'L 
10061 -02-6 trms-1,3.0ichloropropene ug'L 
100-41-4 Eihylbenzene ug'L 
591-18-6 2-Hexanone u g'L 
l0Z-10-1 ~-Methyl-2-pentmone (Methyl ioobutyl k«one) (MIB K) u glL 
75-09-2 Methylene chloride ug'L 
100-42-5 Styrene ug'L 
79-34-5 1,1 ,2,2-T etrachloroethane ug'L 
127-18-4 Tetrachloro~ene ug'L 
108-:l:8-3 T ~luene ug'L 
120-2:2-1 1,2,4- Tric:hlcroberrzene ug'L 
71 -55-6 I ,I ,I-Trichloroethane ug'L 
79-00-5 1,1,2-Trichloroethane ug'L 
79-0! -6 Trichloroethene ug'L 
75-01-4 Vinyl chloride ug'L 
1330-20-7 X~lenes (totil) u2/L 

SENIIVOLA TILES 
83-31-9 Acenaphtherie ug'L 
208-96-8 Acenaphthylene ug'L 
120. , 2.1 Anthracene uon 

1 - EPA Re~ Scu:ariug Lc\·ds (RSU) b t.q,w.atc (N'u\.CUVCI 2020). 

' · Reported st.ndasd is fur c lcm cmal mcrauy. 
lJ - Nnt nt'ttt:tNl '\":HIii" irrlic.ai-rc:: .-rpon_flg limit 

NR - Not Rq>orted 
- Detected'-~ exceeds RSL {l-IQ-0.1). 
= Dc1cctcd ,-.Jue ==Is RSL (HQ:10). 

~ PAR& CN& 

Regional Regional GPW -01 GPW-03R t-/N,/-01 MW"-08 
S creening Sc-eeoi.ng 2020AN-G?N.02 2020AN-GPW -03R 2020AN-MW .07 2020AN-"'1W.08 

Level' Level' 01/18/20:l0 
HO=0.1 H0-1.0 

1400 14000 9.JJ 
0.46 0.46 0. 38 U 
O. IJ O.IJ 0 JS U 
33 3.3 0.76 U 

0 .75 1.5 0.42 U 
5'0 5600 2.4 U 
81 810 0.28 U 

0.46 0.46 0.26 U 
7.8 78 0. 32 U 

2100 21000 0.83 U 
0 .22 0.22 0.4 U 
19 190 0. 64 U 

0..-1 0.87 0. 39 U 
30 300 0.43 U 

N V NV 0.4 U 
0.4& 0.4& 0. 37 U 
2.& 2.8 0.4 1 U 

0. 11 0.17 0.43 U 

" 280 0.46 U 
3 6 36 0. 38 U 
6.8 68 0.43 U 

0.82 0.85 0. 37 U 
0.47 0.47 0. 61 U 
0 .47 0.47 0. 61 U 
15 1.5 0. 39 U 
3.8 38 2. 1 U 
630 6300 2. 1 U 
II II 1.3U 
120 !200 0.4 U 

0 .076 0.016 0. 56 U 
41 II O HU 
110 1100 0. 35 U 
0.4 1.2 0. 81 U 
800 &000 0. 24 U 

0 .041 0.28 0. 39 U 
0 28 0.49 0. 36 U 

0 .019 0.019 0.5 U 

" 190 0.42 U 

53 530 0.16 U 
N V NV 0.12 U 
180 !800 0.13 U 

Btid tcx.1 iuw&:.d.cs Jdcc:tcJ "-.Jue. 

NIU = ocphclomotric twbidiry unit 
NV - Nn V~u,• Av;a.ibhlt,, 
US'cm = microsiemeos per cenrimeter 
udl-, - micro~ pn- lirer-
D UP - Dupliat~ Samplr 

fll/17/2020 01/28/2020 01n&12020 

5.4 U 54 U 
0.38 U 0.38 U 
0.35 U 0.35 U 
0.76 U 0.76 U 
0 .42 U 0.42 U 

2.4 U 2 4 U 
032 J 0.28 UJ 
0 26 U 0.26 U 
0.32 U 0.32 U 
0.83 U 0.83 U 

0.4 U 0.4 U 
0.64 U 0.64 U 
0.39 U 0.39 U 
0 .43 U 0 .43 U 

0.4 U 0.4 U 
0.37 U 0.37 U 
0.41 U 0.41 U 
0.43 U 0.43 U 
0.46 U 0.46 U 
0 38 U 0.38 U 
0.43 U 0.43 U 
0 .37 U 0.37 U 
0.61 U 0.6 1 U 
0.67 U 0.67 U 
0.39 U 0.39 U 

2.1 U 2.1 U 
2.1 U 2.1 U 
1.3 U 1. 3 U 
0.4 U 0.4 U 

0 .56 U 0.56 U 
0 33 U 03 3 U 
035 U 0.35 U 
0 .81 U 0.81 U 
0 .24 U 0.24 U 
0.39 U 0.39 U 
0 .36 U 0.36 U 

0.5 U 1.6 
0.42 U 0.42 U 

0 .17 U 0.17 U 
0 .12 U 0.12 U 
O.I J U 0.13 U 

J - Esliw.&tcd ,.,-.di.: 

s.u = std. WlLS 
tnf!/[. =m1hgr.uni.('Jt':l"Mt'":f" 
mY =millivoh.s 
UJ - Not delected at 

est. detect10n hm1t 

54 U 
0.38 U 
035 U 
0 .76 U 
0 .42 U 

2 4 U 
0J8 UJ 
0.26 U 
0 .32 U 
0 .83 U 

0 4 U 
0.14 U 
0 .39 U 
0.43 U 

0 4 U 
037 U 
0 .41 U 
0 .43 U 
0.46 U 
0 .38 U 
0 .43 U 
0.37 U 
0 .(il u 
0.67 U 
0.39 U 

21 U 
21 U 
13 U 
0 4 U 

0 .:56 U 
0.:3:'3 U 
0.35 U 
0 .81 U 
0.24 U 
0 .39 U 
0.36 U 

0 5 U 
0 .42 U 

0 .19 U 
0 .14 U 
0.15 U 

118 128 
2020AN-l 18 2020AN-128 
01/28/2020 01/31/202,'.) 

5.4 U 5.4 U 
0 .38 U 0.38 U 
0.35 U 0.35 U 
0 .76 U 0.76 U 
0 .42 U 0.42 U 

2.4 U 2.4 U 
0 .28 UJ 0 28U 
0.26 U 0.26 U 
0 .32 U 0.3 2 U 
0 .83 U 0.83 U 

0.4 U 0.4 U 
0.64 U 0.64 U 
0 .39 U 0.39 U 
0 .43 U 0.4 3 U 

0.4 U 0.4 U 
0.37 U 0.37 U 
0 .41 U 0.4 1 U 
0 .43 U 0.43 U 
0 .46 U 0.46 U 
0 .38 U 038 U 
0.43 U 0.43 U 
0.37 U 0.37 U 
0.61 U 0.61 U 
0.67 U 0.67U 
0.39 U 0.39 U 

2.1 U 2.1 U 
2.1 U 2. 1 U 
1.3 u 1.3 U 
0.4 U 0.4 U 

0.56 U 0.56 U 
0 33 U 0 33 U 
0.35 U 035 U 
0.81 U 0.8 1 U 
0.24 U 0.24 U 
0.39 U 0.39 U 
0.36 U 0.36 U 

0.5 U 0.5 U 
0.42 U 0.4 2 U 

0.17 U 0.1 7 U 
0.13 U 0.13 U 
0.14 U 0.1 4 U 
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TABL[ 12 

OU-10 Viscose Basin 1-8 Gmunciwa1er Monitoring Network Sampling Re1ulH 
2.020 Annu:tl Sit e-W ide Groundwater, Surfa ce Water, and Sedime-nt Monitoring ~ eportfor OU-7, DU-10, and NTCRA 8a5ins 

A"tex Fibers Superfund Site 
Front RD\'al, Virginia 

Fwpose: 
Upgradierit Overbtll'den Monitorirg 

Up~adieni Shallow Bedrock Monitoring WeDs 
FMC -l'ror.t Royal Avtex Fibers Welk 
202(1 Sa'Tlpling E.verJ Location ID 
OU-10 YB l-8 Groundvrn.te:r Vieth Sa,q,le ID· 

Sa,n:,led. 
r.:AS NO. COMPOTJND UNHS: 

!SEMIVOU,. !ILESfCONTillUEDl 
56-55-3 1B er:rzo( i) mthra cene uglL 
50-32-8 ~enzc(,)pyreae uglL 
105-99-l ~•rrzo(b)ftuoralrtlteoe uglL 
191 -24-2 ~mzc(g,t,,;:i,e,ylene uglL 
101-01-9 ~erno(k)ftuorar.theoe uglL 
101-:55-3: 14-Br<imophenyl phen)!1 ether- uglL 
15-68-7 ~ut;,l b ""'l'fph~date (BBP) uglL 
16-74-8 Cu'baz..ile 1¢. 
59-50-7 ~-Cbloro-3-cnelhylphenol uglL 
10647-8 14-CtJJ.oroEililine uglL 
111-91-1 [bi~ 2-Chloroeili::i:,:y}methme uglL 
111-44-4 lbi( 2-Chloroethy1)eiller 1¢. 
11-58-7 2-CW.oror.aph.lu1ene uglL 
95-57-8 2-Cblorophenol 1¢. 
7005-72- 3 14-Ch1orophen71 phen}'1 ether- u&L 
218 -0 ! -9 Ciuysen@ uglL 
53-70-3 Pt ben:z:(a ,h) U!llracene uglL 
I 32-64-9 Dibenzofurn1 uglL 
91-94-1 3,3'-Ci chlorobem..dim: uglL 
I 20-8l-2 2,4.0ichlorc,phenol u!¢.. 
34-66-2 lr'ie'ihyl phthalate uglL 
105-67-9 2,4-Dunehylphenol uglL 
131-1 ! -3 Dtmethyl phthalate uglL 
84-74-2 Di-n-buly'.pnL'1,h:.e(DBI') uglL 
534-51-1 ~,6D ,rutro-2m,thy!Ji]enol 1¢. 
51-28-5 2,4 -Dinitroph~l uglL 
121-14-2 2,4 -Dirul!otoluEfle 1¢. 
506-20-2 2 ,6 -Dit1.!b'at.olum e u&L 
117-84-D " i-n-octyt phlhtlrte (DttOP) uglL 
117-81-7 ~i:(2-Elhylhel<yl)ph!luhte (DE:HP) uglL 
106-44-D IJ;tuonn!:hene uglL 
86-73-7 Ftuorene uglL 
118 -74-1 !1-Ie:-:achlornbenzene uglL 
87-68,3 IHe:-:achJorobuta:iierr_e uglL 
n-47-4 IHe;,;ach!o:rocyclopentacfene uglL 
ol-72-1 1H~achJoro!l.h;u1e 1¢. 
!93-39-5 lrideno(l ,2, 3-cd)pyrene u&L 
78-59-1 Irophorot1e uglL 
91-,1-6 2-Methrlnaohtbalene U2!l 

1 
- EPA Rq;&,u-1 SuCClUU!\ Lc,-ds {ltSLs) fin L.•pwala (Nuvatho 2020). 

' - Rq,ortcd standa,d i, b, dcmcotal macu,y. 

t J - N o t ~tf"t'tr'd •~lf' ind~ rPpOntng lirnit 
NK- N<>I Kq>oncd 

- Detected~ exc.eds RSL (H~.1). 
___ = Detected ..we exceeds RSL (HQ=! .0) . 

~ PAAlli.ONS 

Re~onal Regional GPW -02 GPW-03R MW-07 MW-08 
Screeriing Screm.ng 2010AN-GPIV-02 2020AN-GPW -03R 2070AN-'I.IW-07 JOlOAN-lllW-08 

Level' Level' 07/18120)0 
HQaa•l. l HO= l.O 

0.03 0.03 O. l6U 
0.025 0.025 0.16U 
0.25 0.25 0. 14 U 
NV NV 0. 16U 
2.5 25 0. 13 U 

NV NV 0.46 U 

16 16 062 U 
NV NV 0.45U 
140 1400 0.27 U 
0.37 0.37 0.29 U 
5.9 59 0.42 U 

0.014 0.014 0.37 U 
?5 7 ; 0 045U 
9.1 91 0.25 U 

NV NV 0.51 U 
25 25 017U 

0.025 0.025 0.14 U 
0.7 9 79 0.52 U 
0.l l 0.13 I.IU 
4.6 46 0.24 U 
l l OO 15000 3.5U 
]6 360 0.48 U 

NV NV 0.48 U 
90 900 l.7U 

0.15 15 2.6 U 
3.9 39 5.7U 

0.24 0.14 l.9U 
0. 049 0.049 2U 

20 200 0.76 U 
5.6 5.6 2.1 U 
80 800 O.l5U 
l9 290 O. l6U 

0.0098 0.0098 0.1S U 
0.14 0.14 0.5U 
0.041 0.41 l.6U 
0.33 0.33 0.37 U 
0.25 0.15 0.13 U 
78 1& 0.3U 
3.6 36 0.1 U 

B ulcl lcJ iud.icat.cs Jca.cu.cd v-.Juc... 
NTU = oepbdomdric rwbidiry unit 
',V - No V:,Jn.- A.,-,,bhI, 
us/cm = micro.siemens per cem:icne1er 
ug/L -Oll.ttogr.u:n-; ~ liter-
DUP = DDpliaue Sm,p~ 

01/17/2020 07121!/2020 07/J8/2020 

0. 16 U D.!6 U 
0. 17 U □. 17 U 
0.15 U 0.15 U 
0.17 U D.!7 U 
0.13 U 0.13 U 
048 U 0.48 U 
0.64 U 064 U 
0.47 U 0.47 U 
0.28 U 0.28 U 
03 U 0.3 U 

0.41 U 0.44 U 
0.39 U 0.39 U 
0.46 U 0.46 U 
0.26 U 0.26 U 
0.53 U 0.53 U 
0 18 U D 18 U 
0. 15 U 0.15 U 
0.54 U □.54 U 

I.I u I.I u 
o.25U □.25 U 
3.7U 3.7U 
0.5 U 0.5 U 
0.5 U 0.5 U 
17 U 1.7 U 
2.7U 2.7U 

6U 6U 
2 U 2U 
2 U 2U 

079 U 079 U 
2.1 U 2. 1 U 

0.1S U D.15 U 
0. 16 U D.!6 U 
0. 15 U 0.15 U 
0.52 U 0.52 U 

1.7 U 1.7 U 
0.38 U 03 8 U 
0.13 U 0.13 U 
0.31 U OJI U 
0.11 U D.i l U 

J - Esiiu....kJ v-..Le 

s .u = std. Wlrt5 
rng/T. = mtlien,ns I""' lit;,r 

mV = millivoks 
U"J - Not detected at 

est detectton lmllt 

0.19 U 
0.19 U 
0 17 U 
0 19 U 
O.ll U 
0.54 U 
072 U 
0.5) U 
0 31 U 
0 34 U 
049 U 
0.4< U 
0.51 U 

D.J U 
0.6 U 
D 2 U 

0 16 U 
0.61 U 

1.3 u 
0.2! U 

4.1 U 
0.56 U 
056 U 

JU 
l ! U 
6.! U 
l.JU 
2.3 U 

089 U 
l.4U 

0 17 U 
0 I! U 
0.1! U 
059 U 
uu 

043 U 
0.15 U 
OJl U 
0.12 U 

118 128 
JOlOAN-118 2020AN-128 
07/28/2020 07/3111020 

□. 17 U 0.1 7 U 
0.!7 U 0.17 U 
u su 0.15 U 
0.18 U 0.18 U 
□. 14 U 0.14 U 
0.5 U 0.5 U 

Di7U 0.57 U 
i.49U -0.49U 
0.3 U 0.3 U 

0.32 U 0.32 U 
□.46 U 0.46 U 

0.4 U 0.4 U 
U8U 0.48 U 
0.27 U 0.27 U 
□. 55 U 0.55 U 
D.!9U 0.19 U 
0. l 5 U 0.15 U 
□. 56 U 0.56 U 

1.2 u 1.2 u 
0. 26 U 0.26 U 
HU 38 U 

□. 52 U 0.52 U 
□. HU 0.52 U 

1.8 U l.8U 
28U H U 
6.2U 6.2 U 
2 1 U l !U 
2 1 U 2 1 U 

012 U o.i2 u 
22U 11_ 

□. 1 6 U 0.1 6 U 
0.17 U 0.17 U 
0.16 U 0.1 6 U 
□. 54 U 0.54 U 

1.8 U 1.8U 
0.4 U 0.4 U 

0. 14 U 0.14 U 
D. J2 U O.J2 U 
□. i l U 0.11 U 
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TABL[ 12 

OU-10 Viscose Basin 1 -8 Gmunciwa1er Monitoring Network Sampling Re1ulH 

2.020 Annu:tl Sit e-W ide Groundwater, Surfa ce Water, and Sedime-nt Monitoring ~eportfor OU-7, DU-10, and NTCRA 8a5ins 

A"t ex Fibers Superfund Site 
Front RD\'al, Virginia 

Fwpose: 
Upgradierit Overbtll'den Monitorirg 

Up~adieni Shallow Bedrock Monitoring WeDs 
FMC -l'ror~ Royal Avtex Fibers Welk 
202(1 Sa'Tlpling E.verJ L ocation ID 
OU-10 YB l-8 Groundvrn.te:r Vieth Sa,q,le ID· 

Sa,n:,led. 
r.:AS NO. COMPOTJ!-,'D UNHS: 

~EMIVOLA IILESfCONT(NIJEDl 
95-48-7 2-Methylphenol uglL 

3&4-l1.Aethy lpheno1 uglL 
91-20.3 Naphtlul ene uglL 
! 8-74 -4 2 -M troa.niline uglL 
99-09-2 3-N.troali.line uglL 
l 00-01 -6 14-N trou1J.1ine uglL 
98-95-3 N,uobeow,e uglL 
!8-75-5 2-N trophenol 1¢. 
100-02-7 ~Htrophenol uglL 
521 -64-7 N-Nit.-,isod!-n-propylmtir;, uglL 
86-30-6 IN-l-li l-osodiphenyla.'11!11!: uglL 
108-60-1 2,2 '-0xybi~ 1-chlorofCOP me) ( tiS:2-ChJormsopropyl) ethi 1¢. 
ri-865 IPenr.achto:-ophenol uglL 
! 5-01-8 IPhaianthrerie 1¢. 
108-95-2 !Phenol u&L 
129-00-0 IPyr!!l~ uglL 
95.95.4 2,4,5-Trichlorofhenol uglL 
!8-06.2 2,4,6-Trichlornthenol ,,,,. 

""IALS - DISSOLV= 
7440-16-0 A.ttt!.rnony uglL 
7440-18-2 IArseni.c uglL 
7440-41-7 IBerf llium uglL 
7440-43-9 C1dmium uglL 
7440-47-3 Chromium uglL 
7440-)0-8 Copper 1¢. 
7439-92-1 ,-ead uglL 
7439-97-6 Mercury' 1¢. 
7440-02-0 IN1ck:et u&L 
ngu9.2 Selenium uglL 
7440-18-0 Thallium uglL 
7440-62-2 [Vanadium uglL 
7440-66-6 inc ,PA 

IELD ?ARAIIIETERS 
Temparatilf'e 'G 
Coriductivit;, uS/an 
~H ::u.i 
ORP mY 
Iwl>id.ily NIU 
ID1:ssolved O x.7gerc moll 

1 
- EPA Rq;&,u-1 SuCClUU!\ Lc,-ds {ltSLs) fin L.•pwala (Nuvatho 2020). 

' - Rq,ortcd standa,d i, br dcmcotal macu,y. 
t J - No t ~tf"t'tr'd •~lf' ind~ rPpOntng lirnit 
NK- N<>I Kq>oncd 

- Detected~ exc.eds RSL (H~.1). 
___ = Detected ..we exceeds RSL (HQ=l .O). 

~ PAAlli.ONS 

Re~onal Regional GPW -0 2 GPW-03R MW-07 MW-08 
Screeriing Screm.ng 2010AN-GPIV-02 2020AN-GPW -03R 2070AN-'I.IW-07 JOlOAN-lllW-08 

Level' Level' 07/18120)0 
HQaa•l. l HO= l.0 

93 930 0. 19U 
93 930 0.18 U 

0.1 2 0.12 0.1 U 
19 190 0.47U 

NV NV 0. 52 U 
3 8 3 8 085 U 

0.14 0.14 048U 
NV NV 0.52 U 
N V NV 2U 

0.Qll 0.011 0.23 U 
12 12 0.41 U 
71 710 0.51 U 

0. 04 1 0.041 29U 
NV NV 0. 15 U 
580 5800 0. 12U 
12 120 016U 

120 1200 1.8U 
1.2 41 uu 

0.7! n 0. 57 U 
0. 052 0. 05J 0.75 U 

2.5 25 0.31 U 
0.92 9.2 0.2U 
2JO0 22000 3.9 
!0 800 13 
15 15 45 

0. 06] 0.63 0.13 UJ 
39 390 16 
10 100 089 U 

O.Ql 0.20 0.2U 
R6 86 0.82 U 
600 6000 87 

-· -· )136 
· · - -·· 0.33 
-- . .• 6.22 
-- -·· 90 
... -· 94.4 
... . .. 3 91 

B ulcl lcJ iud.icat.cs Jca.cu.cd v-.duc... 

NTU = oepbdomdric rwbidiry unit 
',V - No V:>hlP A.,-,,bhl, 
us/cm = micro.siemens per cem:icne1er 
u g/L -Oll.ttogr.u:n-; ~ liter-
DUP = DDpliaue Sm,p~ 

01/17/2020 07121!/2020 07/J8/2020 

02 U 0. 2 U 
0.18 U 0.18 U 

0.1 U 0. 1 U 
0.49 U 0.49 U 
0.54 U 0.54 U 
0.88 U U 8 U 
049U 049 U 
0.54 U 0.54 U 

2.1 U 2. 1 U 
0.2" U O.l4 U 
0.42 U U 2 U 
0.53 U 0.53 U 

3U 3U 
0.16 U 0.16 U 
0.12 U 0.t 2 U 
017 U 0!7 U 

1.9 U 1.9 U 
l.7 U L7 u 

0.57 U 0.57 U 
0.75 U 0.75 U 
0.31 U 0.31 U 
02 U 0.2 U 

0.98 U 0.98 U 
11 1.7 u 

0.45 U 0.45 U 
0.13 U 0.!3 U 

1 9 L5 u 
089 U 0 ! 9 U 

0.2 U 0. 2 U 
0.82 U 0.82 U 

93 38 

18.53 23.!9 
1.64 1.39 
5.19 6. 51 
186.9 -67.4 
2.39 I. 15 
43 023 

J - Es"'""""1 v-..Le 

s _u = std. Wlrt5 
rng/T. = mtlien,ns I""' Iit;,r 

mV = millivoks 
ll-"J - N ot detected at 

est detectton lmllt 

0.2] U 
0.21 U 
O!J U 
0.55 U 
0.61 U 

I U 
0 56 U 
0.6 1 U 
HU 

0 2! U 
0 4! U 

0.6 U 
HU 

0.1! U 
0 lt. U 
0.19 U 

2.2 U 
lU 

057 U 
0.75 U 
031 U 
01U 

0.9! U 
4 

045 U 
0.1] U 
uu 

0 89 U 
0.2 U 

0.82 U 
35 

20.11 
1.04 
6. 67 

-56. 00 
48.50 
049 

118 128 
JOlOAN-118 2020AN-128 
07/28/2020 07/3111020 

0.11 U 0.11 U 
0. ! 9 U 0.1 9 U 
U l U 0.11 U 
0. 51 U 0.51 U 
0. )7 U 0.57 U 
0.92 U 0.92 U 
0 ) 1 U 051 U 
i.56U 0.56 U 
22U 12 U 

0. 25 U 0.25 U 
0.44 U 0.44 U 
D.55U 05 5 U 

3. 1 U 31 U 
Q. l? u 0.1 7 U 
O. l3 U 0.13 U 
0.18 U 0.1 8 U 

2U 2 U 
1.8 U u u 

D.57 U 057 U 
D.75U 0.75 U 
0. 31 U 0.31 J 
0.2 U 0.2 U 

D.98U 0.98 U 
1.7 U 2.5 

0.45 U 0.45 U 
0. IJ U 0.1 3 U 

L 5 U u u 
0 gg U 0.&9 U 

0.2 U Q.3 J 
0.!2U 0.82 U 

16 J 34 

16.82 10.05 
o.!4 1.35 
6.E5 6.99 

-94 50 -lS0.80 
48.80 18.70 
OJ3 179 
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TABLE12 

OU•l0 V isco;e Basin 1-8 Groundwat er Monitoring N et worlc Sampl1ni Re ~ults 

2020 .Ar,riual Sit~ •W id~ Grour,dw~ter., Surface- \V;lt ~r, arid Secili'l~t M ol"lit ol'ir,g R~f:)C,rt for OU-I,, OU-10, at'ld NTCRA BaS;iM 

Avt e)( Fibers SUp~fund Site 

Front Roya l, Virginia 

Purpose 
Upgratierot Shallow Bedrock 

Downgnd.unt Overburden Monitoring Wells 
FMC-From Royal A vte:xF1ben Monmuing Wells (Continued) 
l020 Samphog Ev8fll ..... 1'ca1:!0fl [) R~o•al 
OU- 10VB 1-8 Grou.-iciwaterWe!h S ample ID: &reel'.llng 

Sunoled: Level' 
CASNO. COMPOUND !NITS HO=Ol 

VOL-A s 
67 -64-1 Aeetane uglL 1400 
71-43-2 3m.;~e uglL 0.46 
i 5-27-4 Bromodichloromeih~ uglL 0.13 
i5-25'2 Bromoform uglL 3.3 
14-83-9 3.romomethme (Methyl bromide) uglL 0 i5 
18-93-3 2-!3utrnone (Meilwl ethyl '.<etone) (l\iEK) uglL 560 
75-15.0 C.u-1::o::i disulfide uglL 81 
) 6-23-5 Cu-bon tetractilcride uglL Ci.46 
10&-90-7 Cb1orobet12:et1.e u~ 7.8 
i 5-00.J Cblaroetlune uglL 2100 
67-66-3 Cbiorofonn (Tricliorom,~t.l\ane) u~ O.l2 
14-87-3 Chlorometlum (Methyl ct,Jorid•) uglL 19 
124 -48-1 DibromoC;"-:tlorome:.lune uglL 0.87 
95-50-1 l ,2-Dict!lcroben201e u~ 30 
541 -73- 1 l ,l -DicliJcrc.be:nzene u~ NV 
l Oii-46-7 1,4-Dicl-Jerobe:nzme uglL 0.48 
j j . 34.3 1,t-Dicl-J.croethme uglL 2.8 
101-06-2 1,2-Dicl-Jeroeth::ne uglL 0.17 
i 5-354 l ,l -Dicl-Jc:-oethene uwl, 2! 
)56-59-2 cis-1,l-D ich!o:uethene uglL 3.6 

l 5ei-60-5 !fins-1,2-Diilioroethene uwl, 68 
i 8-87-5 1,2-DicMcrcpropa::ie uglL 0.82 
10061-0 1-5 ci.r-1,3-Dichlo~ropene uwl, c,_47 

! OOCH-02-6 \.ram- l ,3-.Di ~ or~roFe:rJ.e uglL 0.47 
100-4 1--4 Eth;ti bet1Z:itB uglL 1.5 
)91 -78-6 2-He;,;m;)ne uglL 38 
108-10-1 4-M:thyl-2-penlanone(Met.hyl i mbutyl keio11e) (?J:IBK) uglL 630 
15-09-2 Mathyle:ic cb.londi: uglL 11 
! 00-42-5 St;'tl':fle uglL 120 
i 9- 34-5 1,! ,l ,2- J e.nchloroe'.hme uwl, 0 076 
! 27-18--4 Tetnchloroeil::er::e u;'l- 4.1 

108-88-3 Tohzene uglL 110 
! 20-81-1 1,2,4 - lrichlorobe!?Zene uglL 0.4 
71-55-6 1,! ,J. fnchloroeilune uwl, &00 
i 9-00-5 I ,l ,2- f nchloroeilun~ ui;'l- 0.041 
1 9-01-6 Trichlornetla>.e uglL 0.28 
75-014 Vinyl c l-,kride uglL 0.019 
!330-20-7 x,1~as (total) """ 19 

SEMIYOLATllES 
! 3-32-9 Ace:naphthette uglL 53 
208-96-8 Acenapr..U-~ylene uwi, NV 
!20-ll-7 Anthracen~ u"'1 180 

1 - EPA fu,gi,n:d Su=riug Levels {KSLs) fut l'4J'V""" (NuvttW<t 2020). 
2 

- Reported sUnd.ud is fiu cl=nl mercu,y. 
n - 'Jot tir.rt'rtffl, ~ indic.da. .-rponfl1e l imit 
NR - Not Reported 

- Detect,d ""°" =eeds RSL (HQ-0.1). 
= Detect,<!'"°" aceeds RSL (HQ=! .OJ 

~ PARiiQNlii 

Regjorul I la'< m 
Scree:ii!!.g 2020AN-130R 2020AN -133 

Le-vel' ® 0 1/ 2020 07{1912020 
Hfl=IO 

1•000 5.4 U 5., U 

0.46 0.38 U R 
0.13 0.35 U 0.35 U 
3.3 0.i6 U 0.7~ U 
1'-5 042 U 0.41 U 

5600 2.4 U ]4 U 
810 0.28 U 0.61 J 
0.46 0.16 U 0.26 U 
78 0.32 U R 

2 10 00 0.!3 U 0.83 U 
0.22 0.4 U 1.4 U 
19 0 0.64 U 0.64 U 
0.87 0.39 U 03 9 U 
JOO 0.43 U R 
NV 0.4 U R 
0.4 8 0.37 U R 
:u 0.41 U 0.41 U 
0.17 O.OU 0.43 U 
280 OA6U 0.46 U 
J6 0.38 U 0.38 U 

68 0.43 U 0.4 3 U 
0.85 0.37 U 03 7 U 
0.47 0.61 U 0.6 1 U 
0.47 9.67 U 0.67 U 
l.l D.39 U R 
38 2. 1 U 2.1 U 

6JOO 2 1 U 11 U 
I I 1.3U u u 

1200 0.4 U R 
O.OJ6 0)6 U 0.56 U 

11 0 33 U 0.33 U 
1100 D.35 U R 
l.2 0.81 U R 

8000 O.l4 U 0.24 U 
0.2& 0.39 U 0.39 U 
0.49 0.36 U 0.36 U 

0.0 19 0.5 U Q l U 

19 0 0.42 U R 

l30 0.19 U 0.1 9 U 
NV 0.14 lJ 0.14 U 
1800 015 U 0.15 U 

11-0J.d '""-' iiKJicau,s ddecled ,,..iu.,_ 
NIU = aophclomdric. turbdty unir 
NV - No Vain,. Ar.ail:mlt-

US/cm~ micro~ J)l'1" centimeter 
~ - microgram; J><'I° lite, 

DUP = Duplicai, Sampl, 

GPW-14 GJ7,,</.J4(DUP) 
2020AN-GPW-l4 2020AN-GPW-14[ 

07/l 9/J020 07/19/2020 

5.i J 11 
R R 

0.35 U 0.35 U 
o.-:6 u 0.76 U 
0.4] U 041 U 

1 < U 2.< U 
0.2! U 031 J 
0.26 U 0.26 U 

R R 
O.!J U 0.8] U 

0.• U 0.4 U 
0.64 U 0.64 U 
0.39 U 0.39 U 

R R 
R R 
R R 

0.4 l U 0.4 1 U 
0.4JU 0.43 U 
0.46 U 0.4 6 U 
0.38 U 0.38 U 

0.43 U 0.43 U 
0.37 U 0.3i U 
0.61 U 0.6 1 U 
0.61 U 0.6i U 

R R 
1 .1 U l.l u 
l .l U 2.1 U 
l.J u I.] u 
R R 

0.56 U 0.56 U 
03) U 033 U 

R R 
R R 

0.24 U 0.24 U 
0.39 U 0.39 U 
0.36 U 0.36 U 

O.l U O. l U 
R R 

o.:i u O.li U 
o.::; u O.l l U 
0 : • U 0.1 3 U 

1 - ~tmu.led yJl.ue 
5.U = st:d. units 

mflT. = ""'!'P""' I""' lit..,­
mv ~ milli\·ot« 
UJ - Not detected at 

est. de1ecbon hmrt 

GPW-llR M\l/.11 
2020.~N -GPW-15R 2020AN-MW-11 

07fl9/2020 l7/31/l020 

5A U 5, U 

0.3! U 0.3! U 
0.35 U 0.35 U 
0.76 U 0.76 U 
04] U 0.4 2 U 
vu J.4 U 

0.28 U 0.28 U 
0.26 U 0.26 U 
0.31 U 0.31 U 
0.8] U 0.83 U 

OA U o, u 
0.64 U 0.6• U 
039 U 0 .39 U 
0.43 U 0.4 3 U 

0.4 U O.~ U 

0.3i U 0.31 U 
0.41 U 0.4! U 
0.43 U 0.43 U 
0.4, U 0.46 U 
0.38 U 0.38 U 

0.4] U 0.4 3 U 
0.37 U 0.37 U 
0.61 U 0.61 U 
0.6i U 0.61 U 
0.39 U 0.39 U 

2.1 U 2.1 U 
2.1 U 2.) U 
I.J U I.J U 
OA U 04 U 

0.56 U 0.56 U 
0.33 U 03) U 
03) U 03 ) U 
0.81 U 0.81 U 
014 U 0.2, U 
0.39 U 0.39 U 
0.36 U 03 6 U 

O.l U uu 
0.4J U 0.4 2 U 

0.17 U O.U U 
O.ll U 0.13 U 
0.13 U 0 14 U 

M\V.ll 
2 020Al-i-MW- 12 

07129/2020 

I I U 
R 

0.7 U 
l.l u 

0.84 U 

u u 
0.56 U 
0.51 U 

R 
1.7 U 

0.8 1 U 
I.] u 

o.nu 
R 
R 
R 

0.8 1 U 
0.8l U 
0.92 U 
0.76 U 

0.87 U 
0.74 U 

l.l u 
I.) u 
R 

4.J U 
.f.2 U 
2.6 U 

R 
l.l U 

0.6l U 
R 
R 

0.4! U 
o.nu 
0.71 U 
0.99 U 

R 

0.17 U 
0.1) U 
01, U 

Paie4 of 9 



G-24
 

TAEL[ 12 

OU-lOViscose Basin 1-8 Groundwater Monitoring Network Sampling Results 
2020 Annual Site-Wide Groundw;rte r, Surface W ater, and Se diment Monitoring Report for OU-7, OIJ-10, and NTCRA Basins 

Avtex Fibers Superfund Site 

FrontR01i"al~ Virginia 

Futpose· 
Upgradu,ntShallow B.dro,k 

Downgradient Overb trden Moni toring Wells 
FMC -Front. Royal Affix Fibers M ollimring Wells (Continuoo) 
202(l Sampling Evem: Location ID Re~ot1.cl 
OU-10 VB 1-8 GroundV:-aterWSl! Sample ID: Screening 

S'amded: Le.rel' 
C!cSNO_ COMPOUND UNJlS· HO~ [ 

SEMI\IOLA TllESf COlJTrNlED\ 
56-55-3 B enz<'(a)anthracene uefL O.OJ 
50-32-8 8 em: c( a )pyrene '4- 0. 025 
105-99-1 Benz:((b) fl.w r.1.nthene uglL 0.2 ) 
t9l -24-2 B enzc(g,h,i)p"'Jlene '¥1'- NV 
107-0l-9 B enzc(k) fioorarrthene '¥1'- 2.5 
t0l -55-3 4-Bromophen:r,1 phenyl ether uefL NV 
!5-68-7 Butyl ben..,y_pi1ll!alaie(BBP) ug11_ 16 
16-74-8 Car'baz,;ile uef'- NV 
59-50-7 4-Chloro-3-methylphmol uglL 140 
106-47-! 4-Chloroarriline uglL 0.37 
111-91-1 bis(2-Ch1C!roe'hoxy)methane uefL 5.9 
111-44-4 bi,(2-Chloroeihyl)elher uefL 0.014 
91-58-7 2-Ch1oronaphrha1ene uefL 75 
95-57-8 2-Chlorophenol uefL 9.1 
70•):S -12-3 4 -Chlorophenyl pbeayi ether '¥1'- NV 
118-0 1-9 Chrfs~ne uefL 25 
53-70-3 Dibem(a,h)a:nth."11cene '4- Q. Ci25 
132-64-9 Dibenzcfurrn uglL 0.79 
91-94-1 3,3'-Dictilcirobenz.dme "41- 0.1 l 
120-83-l 2,4-Dichlarop~mol '4- 4.6 
!4-66-2 Diethyl phthalate uglL 1500 
105-67-9 2,4-Dimethytphenol ug11_ 36 
131-11-J D1methyt phthalate uefL NI 
!4-74-2 D;-n-butylpnthaJa1e(DBP) 

,,,,_ 
90 

534-51-1 4,6-Dinitro-2-methylphenol uglL 0.15 
51-28-5 2,4-DiniLrophenol 

,,,,_ 
3.9 

121 -14-l 2,4-Dinitrotl!lluem ug11_ 024 
606-20-2 2 ,6-Dinitrotolueae ugll- 0. (149 
117-8'-0 Di-n-oeiyl phth,late ( DcOP) ug11_ 20 
117-81 -7 b1,(l-Elhylhe;:y!)ph:l11lot, (DEHi'.) uefc. 5.6 
206-44-0 E="luonniben~ ug11_ 80 
16-73-7 foluonm~ "41- 29 
! l&-74-1 Hexach1oroher1zi9ne uefL 0.0098 
17-68-3 Henchlorobut.adiene ug11_ 0.14 
77-474 Hexach1orocydopentadiene uefL 0.041 
67-72-1 Hexachloroeth.ane uglL O.JJ 
193-39-.5 lndeno(l ,2,l -cdJ>,trene '¥1'- 02l 
78-59-1 Isor,horona ugti_ 78 
11-57-6 2-Meth'vlriaph!hde:ne uz'e, 3.6 

1 - EPA Rcilxmal Sa<=llU!!, Le,-ds {RSLs) fin "'P'.-"'"' (NuvcwLci 2020). 
2 

- Ikponed staoda.-d is &.r ~1,,.,.-cury_ 
II - No1 CV'!rf'rtM '\""llli' indir.m-s. rl'f)On ing limit 
NK - Not K<pon«I 

- Detected , -alue exceeds RSI. (EQ--0_ 1 )_ 

= Detected nlue exceeds KSL (HQ=LO)_ 

? PAA&DNS 

R.eS,onal 13DR 133 
Screeill:1.g 2020AN-130R 2020AN -133 

Leo.el· 08/01/2020 07,29/lOl O 
HO- I O 

0.03 0.19 U 0.19 U 
0.02) 0. 19 U 0.19 U 
0.15 017 U 0.17 U 
NV 0. 19 U 0.19 U 
2.5 0.15 U 0.15 U 
NV 0.54 U 0.54 U 
16 0.72 U 0.72 U 

NV 0.53 U U3U 
1400 0.31 U OJ2U 
i.37 0 34 U {1.34 u 
59 041 U (,_49 U 

0.014 044 U 0.44 U 
7 l 0 0-53 U 0.53 U 
91 O.l U 0.3 U 

NV 0.6 U 06 U 
25 0.1 U 0.2 U 

0. 025 016 U (1.16 U 
7 .9 061 U 0.61 U 

0.13 1.3 u 1.3 U 
46 0.2! U OJ& u 

1500( 4 .1 U 4.1 U 
360 0.56 U C,.56 U 

NV 0.56 U (,_j6 U 
900 2 U 2U 
1.5 3 .1 U 3.1 U 
39 68 U 68 U 

0.14 2J U 23 U 
0. 049 2.J U 2.3 U 
200 0.89 U 0.89 U 
5.6 2.4 U 2.4 U 
800 0 17 U 0.17 U 
290 0.1! U (' .18 U 

0.0❖98 0. 1! U 0.18 U 
0.14 0.59 U (,.59 U 
DA I uu I 9 U 
OJ 3 041 U M3U 
025 0 15 U 0 15 U 

n 035 U 0.35 U 
36 0.12 U U2U 

BulU lt:'-'1 iudic:atcs dcta:tctl v-.lae.. 

NTU = nephdomcttic nub.day wut 
--.V - No V:m.- A.rubhl, 
uS/cm = microsie:mens per centinrter 
ugn.. - mia-ogr.tD25 pet" liler-
DUP - Dt,pliar,, Sw,p1" 

GPW -14 GPW-14 (DUP) 
2020AN -GPW-14 2020AN-GPV/-14I 

0111 912010 0711912020 

U7U 0.16 U 
v.!7U 0.17 U 
0.15 U 0.15 U 
Q. 18 U 0. l7 U 
0.14 U O. tJ U 
0.5 U 0.48 U 

0. 67 U 0.64 U 
0-49 U 0.47 U 
0.3 U 0 28 U 

032 U 0 3 U 
0-46 U 0.44 U 
0.4 U 0. 39 U 

Q-48 U 0.46 U 
0. 17 U 0.16 U 
o.;5 u 0. 53 U 
U9 U 0. ! 8 U 
0. ! 5 U 0.15 U 
0. 56 U 0. 54 U 

R I.I u 
O_J6 U 0. 25 U 
3.8 U 3.7 U 

U2 U 0. 5 U 
U 2 U 0. 5 U 
1.8 U 1.7 U 
n u 2.7 U 
6.2 U 6 U 
2. IU 2 U 
2.1 U 2U 

0.!2 U 0.79 U 
2.2 U 2. 1 U 

0_[6 U 0.15 U 
Q.17 U 0.16 U 
❖.!6 U 0.15 U 
0.54 U 0. 52 U 

1.8 U 1.7 U 
0.4 U 0. 38 U 

0_14 U 0 13 U 
°-32 U 0 J I U 
UIU D.I I U 

1 - E.stiw.u.c<l V"".luc 

:§.U= std..UJllts 
n1l'fl. = mt1;2"""" p,,- lim 
mV = milfu.'Oks 
UJ - Not detected at 

est <letecllon lurut 

GPW-15R MVl-1 1 
2020AN-GPW -1 lF 2020AN-MW-11 

0711912010 i.fl/31/2020 

0.16U 0.18 U 
017 U 0.18 U 
0.15 U 0.16 U 
0.l7 U 0.1 9 U 
0.13 U 0.15 U 
0.48 U 0. 52 U 
0.64 U 1)_69 U 
0.47 U 0. 51 U 
018 U O J I U 

0.3 U 0 33 U 
0.44 U 0.47 U 
0.39 U ,J.42 U 
0.46 U 0.5 U 
0.16 U 0. 28 U 
053 U 0. 57 U 
0.18 U 0.1 9 U 
0 15 U 0 .16 U 

0.54 U 0. 58 U 

I.I u 1.2U 
0.15 U 0. 27 U 

1 7 U 4 U 
0.5 U 0. 54 U 
0.5 U 0. 54 U 
1.7 u 1.9 U 
2 7 U JSU 

6U O U 
2U 12 U 
2U n u 

0.79 U 0.!6 U 
2.1 U l .3 U 

0.15 U 0.17 U 
0.16 U 0.18 U 
015 U 0.17 U 
0.52 U 0. 57 U 

1.7 u 1.8 U 
0.38 U 0.4 1 U 
0 13 U 0.14 U 

OJ I U 0 34 U 
0.1 1 U 0.12 U 

MW-12 
2020AN-MW- 12 

07/l9/ l 020 

0_17 U 
0_17 U 

O_l l U 
0_[ 8 U 

0_14 U 
CdU 

0.67 U 
0-49 U 

O.J U 
0-31 U 
0-46 U 
0.4 U 

0-48 U 
o_n u 
0-55 U 
0_[ 9 U 
0. 15 U 
0_5; U 

l.l U 
U6U 

H U 
0.51 U 
0-51 U 

1.8 u 
H U 
u u 
ll U 
l .l U 

0_81 U 
J.l U 

0_[ 6 U 
0_17 U 

0-1 6 U 
0_54 U 
Li u 
(1.ll U 

0.14 U 
031 U 
0.11 U 
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TABLE12 

OU•l0 V isco;e Basin 1-8 Groundwat er Monitoring N et worlc Sampl1ni Re ~ults 

2020 .Ar,riual Sit~ •W id~ Grour,dw~ter., Surface- \V;lt~r, arid Secili'l~t M ol"litol'ir,g R~f:)C,rt for OU-I,, OU-10, at'ld NTCRA BaS;iM 

Avte)( Fibers SUp~fund Site 

Front Roya l, Virginia 

Purpose 
Upgratierot Shallow Bedrock 

Downgrad.unt Ovcmurd.enMonitoring Wells 
FMC-From Royal A vte:xF1ben Monmuing Wells (Continued) 
l020 Samphog Ev8fll ..... 1'ca1:!0fl [) R~o•al 
OU- 10VB 1-8 Grou.-iciwaterWe!h S ample ID: &reel'.llng 

Sunoled: Level' 
CASNO. COMPOUND "'ITS H0 - 01 

SEN IV OLA TILES (CCN! INUED) 
95-48-7 2-M..•L',ylphenol u~ 93 

3&4.Mabylphenol u~ 93 
91-20-3 Na.phthale~e u~ 0.12 
!8-74-4 2-Nitroaniline u~ 19 
99-09-2 3-Nitroa::ii!ir.e u~ NV 
100-0 1-6 4-Ni~a.."'ll!ir,e ~ 3.8 
98-95-3 N itrober:zene u~ 0.14 
!8-75-5 2-Nitrophenol uglL NV 
100-02-7 4 -Nitrophenol uglL NV 
621-64-7 N -M trosodi-n-propyla."11.:n;; u~ 0.011 
86-30-6 N -N tro~odip~ lami.1.e u~ 12 
! 0&-60-1 l ,2' .(),:ybi!(l -ci"Joropropane) (be,(2 .Chloroi,o?ropi,l) etlu u~ 71 
!7-86-5 ?entachloroph::ool ~ 0.04! 
! S-01-8 ?hena.1threne u~ NV 
103-95-2 Phenol ui;'L 580 
129-00-0 ?yTene u~ 12 
95-95.4 2,4,5-frichlorop..";i.enol uglL 120 
!8-06-2 2,..f.,6-fnchlo:roµ.'.i.enol u,.tl. 1.2 

l'E !ALS -DISSOLVE:D 
7440-36-0 A.ntimor:y u~ (,.')8 

7440.38-2 Arsenic u~ 0.052 
7440.&l .7 Bet)11tLL-n u~ 2.5 
1440.dJ.9 C2dmium uglL 0.92 
1440-47-3 Ch:romicn: u~ 2200 
7440-l0-8 Copper ~ 80 
7439-92-1 Lead u~ 15 
1439-97 -6 Mam,y' u~ 0 063 
7440-02-0 N ickel u~ 39 

77&2-49-2 S:elaiiW!l ugtl. 10 
1440-28-ll U,allrwu u~ 0.02 
7440-62-2 V 1t11d:tL11 u~ 86 
7440-666 Z.i:ic uo'L 600 

FEW PAF!AMSIERS 
Temperrture 'c . .. 

Cond.t:ehnty uS!cm . .. 

pH S ,U, . .. 

DRP rnV . .. 

Turbidity NIU . . . 

Dis!.Olved l'mr.!tetl mvl. . . . 

1 
- EPA fu,gi,n:d Su=riug Levels {KSLs) fut l'4J'V""'1 (NuvttW<t 2020). 

2 
- Reported sUnd.ud is fiu cl=nl mercu,y. 

n - 'Jot tir.rt'rtl'.:n, ~ indic.da. .-rponfl1e l imit 
NR · Not Reported 

- Detect,d ""°" =eeds RSL (HQ-0.1). 
= Detect,<!'"°" aceeds RSL (HQ=! .OJ 

~ PARiiQNlii 

Regjorul I la'< m 
Scree:ii!!.g 2020AN-130R 2020AN -133 

Le-vel' ® 0 1/ 2020 07{1912020 
Hfl 10 

930 o.nu 0.23 U 
930 O.l l U 0.21 U 
0.12 0.!2 U 0.12 U 
190 0.55 U 0.55 U 
NV 0.62 U 0.62 U 
J.! 1 U 1 U 
0.14 0.56 U 0.56 U 
NV 0.61 U 0.6 1 U 
NV 2.4 U 2..tl U 

0011 0.28 U 0.28 U 
12 M 8 U 0.48 U 

710 0.6 U HU 
0.04 1 1 4 U HU 
NV O.!& U 0.18 U 
5! 00 D.14 U 0.14 U 
12 0 0.!9 U 0.19 U 

1100 12 U 2.2 U 
4.l 2U 2 U 

1.! 0.57 U 0.5? U 
0.052 0.15 U 23 

15 0.31 U 0.31 U 
9.J 0.2 U 0.2 U 

21000 5 U J 
!00 1.7 U 17 U 
15 0.45 U 0.4 5 U 

0.63 0.13 U 0.11 U 
390 1.5 U 12 

100 0.!9 U 0.&9 U 
0.20 0.2 U tl U 
! 6 0.:2 U 0.82 U 

6000 !5 U 16 J 

- · 19.515 20.96 
. . . 0.52 483 
- · 1 ! .l l ? .10 
- · .46.3 -1!9 
. . . 2.64 U l 

4 71 lil 

11-0ld '""-' iiKJicau,s ddecled ,,..iu.,__ 
NIU = aophclomdric. turbdty unir 
NV - No Vain,. Ar.ail:mlt-
US/cm~ micro~ J)l'1" centimeter 
~ - microgram; p<1" lite, 

DUP = Duplicai, Sampl, 

GPW-14 GJ7,,</.J4(DUP) 
2020AN-GPW-l4 2020AN-GPW-14[ 

07/l 9/J020 07/19/2020 

0.21 U ,uu 
0. : 9 U 0.18 U 
0. : 1 U ,). 1 U 

0.5 1 U 0.49 U 
O.l 1 UJ 0.54 tJ 
0.92 U 0.8! U 
0.5 1 U 0.4 9 U 
0.56 U 0.54 U 

2.2 U 2.1 U 
0.25 U 0 24 U 
0.44 U 0.4) U 
O.ll U 0.5] U 

J . ! u Ju 
0. :1 U 0.16 U 
o.:3 u O.l l U 
o.:8 u 0.17 U 

J U uu 
uu l.7 U 

LT J L5 J 

~ ,-
0.3 ! U 0.31 tJ 
0 .11 J 033 J 
09! U 0.9! tJ 

1 1 24 
0.98 J 0,1 J 
0. : 3 UJ O.lJ U 
100 6() 

2,SJ 3.1 J 
O~.I. i).2 1J 

i 1 .8 J 
5!- J 28Q J 

2 1.99 21.99 

20.57 2 0 57 
6.9C 6,90 
-21.40 -2\.40 

831.C0 &31.00 
6.3; 6 33 

1 - ~tmu.led yJl.ue 
5.U = st:d. units 

mflT. = ""'!'P""' I"" lit..,­
mv ~ milli\·olt, 
UJ - Not detected at 

esl de1ecbon hmrt 

GPW-llR M\l/.11 
2020.~N -GPW-15R 2020AN-MW-11 

07fl9/2020 l7/3 l/2020 

0.2 u 0.21 U 
0.18 U O.l U 

0.1 U 0.11 U 
0.49 U 0.53 U 
0.5l U 0.59 U 
0.8! U 0.96 U 
0.49 U 0.5.! U 
0.54 U 0.59 U 

2.1 U 23 U 
02, U 0 26 U 
0.41 U 0.46 U 
0.5] U 0.57 U 

3 U ll U 
0.16 U 0.11 U 
O.ll U 0.13 U 
0.17 U 0.18 U 

!.9 u 1 1 U 
u u L.9 U 

0.57 U O.S7 U 
0.75 U 0.75 U 
0.31 U 0.31 U 

O.J U 032 J 
0.91 U 0.91 U 

l ~ LI J 
0.45 U 0.45 U 
0.13 U 0.13 U 
15 J 61 

0.89 U 0.&9 U 
u u u u 

0.8J U 0.8J U 
J7Q I} u 

17.59 21.19 
065 6 27 
6.65 6.17 

155.00 4ti.30 
50.60 15.80 

2 55 0.50 

M\V.ll 
2 020Al-i-MW- 12 

07129/2020 

0.21 U 
0.19 U .-.2_ 
0.5 1 U 
0.51 U 
0.92 U 
0.5 ! U 
0.56 U 

2. 2 U 
0.2l U 
0.44 U 
O.Sl U 

3. IU 
0.17 U 
0.13 U 
0.18 U 

JU 
uu 

0.57 U 
32 

0.31 U 
IJ.1 U 
U J 
m 

0.63 J 
0.13 U 

12 

L4 J 
uu 
U J 
~ 

2).0 1 
I 108 
8, 10 
0. 10 
1 11 
1 69 
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TABLE12 

OU•l0 V isco;e Basin 1-8 Groundwat er Monitoring N et worlc Sampl1ni Re ~ults 

2020 .Ar,riual Sit~ •W id~ Grour,dw~ter., Surface- \V;lt~r, arid Secili'l~t M ol"lit ol'ir,g R~f:)C,rt for OU-I,, OU-10, at'ld NTCRA BaS;iM 

Avt e)( Fibers SUp~fund Site 

Front Roya l, Virginia 

F11JIC-Front Royal Avtez Fibers 
Pwpose: DmT rgradiert Sha1la.v Berl rock Moniioring Wells 

2 020 Sam;,ltng Event Location ID 
OU -10 VB ! -8 Groundwater Well 1: Sample ID: 

Sanwled 
CASNO COMPOUND UNI JS 

1 
57-64-1 Aertroe ~ 
7! 4 3-2 IB~en~ uglL 
7)-274 IBrom:ic:icWoromethane uglL 
75-J S-2 IBromofonn uglL 
7!.&3-9 IBro!ll;):m€lhane (N[ethyl brnm:ide) uglL 
H -93-3 2-Butaeone(Methyl ethyl ketone) (MIK) uglL 
7)-15-0 Caro en disu! Ed, uglL 
56-23-5 Carbantetrichloride uglL 
118-90-7 Ch1ora'benzene "3'L 
15-00-3 Chlor.Jcthane uglL 
6i-66-3 Chkirofonn( f richlorome'lhme) uglL 
1'-1:1-3 Chlorom,.thal'.e (Metbyl chloride) uglL 
1244 8-1 IDib:-om.achlo:romethane uglL 
95-50- 1 1,2-D.cillorobemeJ.e uglL 
54 1-73- 1 1,3-Dichlor.)t enzen>? uglL 
I 0645-7 1,4-D.chlor~be13Zffl.c: ~ 
7)-34-3 1,1-Dicllloroa.har:e uglL 
107.05-2 1,2-Dici!!,roethan ~ 
7)-354 1,1-Dichloro~e uglL 
I 16-59-2 cis-1.2-Dichlcroethene uglL 

156-60-5 ltram-1 ,2-Dicbl oroe!hene uglL 
7&.&7.5 1,.2-Dichloropn,p~ne uglL 
10051-01-5 C1s-1,3-DidJcroprni)me uglL 
10051-02-6 lt.ram-1 ,3-Dicbloropropem uglL 
1004 1-4 IE:ili, lo<=ene ~ 
591-78-5 2-Hezanone uglL 
I 08-10-1 ~-Me'.hyl -2-peda.ncne(Melhyl isobulyl kelcne) (MIBK) uglL 
7)-09-2 11\leiliyleno chlorice u&L 
1104 2-5 Siyrene uglL 
n~.34.5 1,1 ).,2 • Tetrnchloroetha.ne uyL 
117-1 8-4 Tet.achlornet.ha1.e uglL 
I 08-88-3 Toluene uglL 
110-81-1 1,2,4-Ttich1oro1,e!l2'.erle ,wL 
11-55-6 1.1.1 -T.richloroethane uglL 
7 9-00-5 1,1 ).-T:richloroetl:a.ne uglL 
79-01-6 Trich!oroethe!l.e uglL 
75-Q14 IVirrfl chloride uglL 
! ) 30-10-7 Xvlaee, rto1an ,,,, 

SEMIVQLA 1 n..ES 
~J-32-9 AcenaphL:i.ene uglL 
218-90-8 1Acen1pht.'lyl1m uglL 
110-12-7 IA..,~cene .,,fl 

1 
- EPA fu,gi,n:d Su=riug Levels {KSLs) fut "4J'V""'1 (Nuvtttkt 2020). 

2 
- Reported sUnd.ud is fiu cl=nl mercu,y. 

n - 'Jot tir.rt'rtl'.:n, ~ indic.da. .-rponfl1e limit 
NR - Not Reported 

- Detectw ""°" =eeds RSL (HQ-0.1). 
= Detect,<!'"°" aceeds RSL (HQ=I .O). 

~ PARiiQNlii 

Re~oo,I Regior,ol MW-05 
Srreerine; Screening 2020P..N-l'YIW' -05 

Le-J'tl' Le\fe!' 08/0U20JO 
Hfl~ 0. 1 HO~! 0 

1400 14000 5.4 U 
OM 0,46 0.38 U 
0.11 0.11 0.35 U 
13 3.3 0.76 U 
075 7.5 0.'2 U 
560 ) 600 2.4 U 
81 810 0.28 U 

0 .46 0.46 0.16 U 
7.8 n 0.32 U 

2100 21000 O.BU 
0 .2) 0.22 0.4 U 

19 190 0.64 U 
0.87 0.87 0.39 U 
30 JOO 0.41 U 

NV NV 0.4 U 
0 .4! 0.48 O.J7 U 
2.8 2.8 0.41 U 

O.!J 0.17 0.4JU 
28 l80 0.'6 U 
3.6 35 0.38 U 

6.8 68 0.<3 U 

0.82 0 .&5 0.37 U 
0 .47 0.47 0.61 U 
0.47 0 .47 0.67 U 
1.5 1.5 0.39 U 
18 3! 2.1 U 
610 6300 2.1 U 
11 11 1.3 u 

120 1200 0.4 U 
0.076 0.076 0.56 U 
41 II 033 U 
110 1100 0.33 U 
04 1.1 O&I U 
800 ! ODO 014 U 

0.041 0.18 0.39 U 
0.2! o., 9 0.36 U 
0.01~ 0.019 0.5 U 

19 190 0.42 U 

53 510 0.18 U 
NV NY l)_:JTJ 
110 1800 01 4 U 

11-0J.d '""-' iiKJicau,s ddecled ,,..iu.,_ 
NIU = aophclomdric. turbdty unir 
NV - No Vain,. Ar.ail:mlt-

US/cm~ micro~ J)l'1" centimeter 
~ - microgram; p<1" lite, 

DUP ~ Duplicai, Sampl, 

119 120R 
2020AN-119 2020AN -1 JOR 
07/19/2020 07/19/2010 

5.4 U 54U 
OJ8U o.J8U 
D.15 U 0.35 U 
DJ6 U Q.16 U 
D42 U 042 U 
24 U 24 U 

D.18 U U8U 
D.l6 U 0.26 U 
D.12 U , .12 u 
D.!3 U 0.!3U 
0.4 U OAU 

0.64 U 0.64 U 
D.39 U 0. 39 U 
D.43 U 0.43 U 
0.4 U 0.4 U 

D.37 U 0.37 U 
D.41 U 0.41 U 
D.43 U 0.43 U 
D.46 U 0.46 U 
O.!i6 J 0.66 J 

D.43 U 0.43 U 
D.37 U 0.37 U 

D.6 1 U 0.61 U 
D.67 U Q.67 U 
0.39 U 1).39 u 
2.1 U 2.1 U 
2.1 U 2.1 U 
1.3U 1.3 u 
0.4 U 04 U 

D.l6 U 0.56 U 
DJ3 U 0.33 U 
DJS U OJSU 
D.!1 U 0.11 U 
D.l4 U 0.24 U 
0.39 U 0.19 U 

054 O.:lll J 
0.5 U 0 5 U 

D.42 U 0.42 U 

D.17 U 0.17 U 
D.13 U 0.12U 
D 14 U 0 13 U 

1 - ~tmu.led ..... .11.ue 
5.U = st:d. units 

mflT. = ""'!'P""' I"" lit..,­
mv ~ milli\·ot« 
UJ - Not detected at 

est. de1ecbon hmrt 

m l3l (DUP) 
2020AN-132 2020AN-1 32D 
07/Z7/2020 07/27/20]0 

5.4 U 5.L U 
Q.38 U OJ, U 
0.35 U D.35 U 
U6U DJ 6 U 
0.42 U D-~~ U 
24 U 2.< u 

0.28 U D.28 U 
0.26 U 0.16 U 
0.32 U OJ, U 
0.! 3 U D.U U 
0.4 U 0.L U 

0.64 U 0.6" U 
0.39 U 0.39 U 
0.43 U 8.43 U 
0.4 U 0.L LJ 

0.31 U D.J, U 
0.41 U 0.41 U 
0.43 U o.i3 u 
0.46 U D.46 U 
0.38 U 0.38 U 

0.43 U 0.43 u 
O.TT U O.E U 
0.61 U 0.61 U 
Q.67U 0.6, U 
11.39 U 0J 9 U 

2.1 U 2.1 U 
2.1 U 2 1 U 
1.3 u 1.3 U 
0.4 U 0.l. U 

O.l6 U D.56 U 
0.33 U 033 U 
0.35 U 035 U 
0.11 U OJ I U 
O.l4 U OJ< U 
0.39 U 0.39 U 
0.36 U 0.36 U 
O. l U 0.5 U 

0.42 U D.42 U 

0.17 U 01 , U 
0.12 TJ iU3 U 
0 13 U D. ] L u 

m 
2020AN-135 
07/31/2020 

HU 
0.38 U 
o.JSU 
9.76U 
U2U 

2.4 U 
0.28 U 
Ol6U 
U2U 
0.!3 U 

0.4 U 
0.64 U 
0.39 U 
UJU 

0.4 U 
0.17 U 
041U 
043U 
046U 
0.18 U 

043U 
0.37 U 
0.61 U 
0.67 U 
QJ9U 

2.1 U 
2!U 
1.3 u 
0.4 U 

O.l6 U 
0 33 U 

OJSU 
0.!1 U 
U4U 
U9U 
Q 36 U 

0.5 U 
U2U 

0.19 U 
Q. !4 U 
Q 15 U 
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TABLE12 

OU•l0 V isco;e Basin 1-8 Groundwat er Monitoring N et worlc Sampl1ni Re ~ults 

2020 .Ar,riual Sit~ •W id~ Grour,dw~ter., Surface- \V;lt~r, arid Secili'l~t M ol"lit ol'ir,g R~f:)C,rt for OU-I,, OU-10, at'ld NTCRA BaS;iM 

Avt e)( Fibers SUp~fund Site 

Front Roya l, Virginia 

F11JIC-Front Royal Avtez Fibers 
Pwpose: DmT rgradiert Sha1la.v Berl rock Moniioring Wells 

2 020 Sam;,ltng Event Location ID 
OU -10 VB ! -8 Groundwater Well 1: Sample ID: 

Sanwled 
CASNO COMPOUND UNI JS 

SEMIVOL6 1 ILES fC ONT INUED) 
56-55-3 1B er;zo( a) mUu-ace!le ~ 
50-32-8 1B emo( , )pyreae ~ 
205-99-2 1B et?Zo(ll)i uoranthene ~ 
1 91 -24-2 IB=:o(g,h j )paryleae ~ 
207-<ll -9 1B er.zo(k)duo,anU,.ene ~ 
I 01-55-3 ~-Bromophenyl ph01yl ether uglL 
35-68-7 !Butyl benzylphlhtlae(BBP) ~ 
H -74-8 Carb2'Zole uglL 
59-)0-7 14-Cnloro-3-net.11.ylphenol uglL 
I 0647-8 14-Chlo:r.;:.miline ~ 
1 11-91-1 lbi:.(2-Chloroetlwzy)I;eth;m: ~ 
11 144-4 lbi, (2.Clll•roetlT; l)e!h.,- ~ 
9! -58-7 2-Chl0rcmapmhalene ~ 
9l-l 7-8 2-C'hlorophenal uglL 
7005-72- 3 f4-C::tl-;,rnFhtnyl phenyl eLht:'" uglL 
218-<1 1-9 Chr,£et:.e ~ 
53-70-3 OC)ioor,z(a)l)anthracene uglL 
132-64-9 loibar.:zofunn uglL 
91-!4·1 3,3 '-Cicblorobenzidine uglL 
l l 0.83-2 2.4-Dichlorof'henol ~ 
34-66-2 !Dietlrtl phtha!ate ~ 
H l -67-9 2.4-llimemylpheool ~ 
I l l-11-3. !Dimemyl phtha!ale uglL 
84-14-2 IDi-n-b~ylp.'11h,late ,PBP) ~ 
534-51-1 ~ .6-lliO!tro-2-methylphenol ~ 
51 -28-5 2,4-Dintroph:!nol uglL 
l l l-14-2 2.4-Di.ntrotoluene. uglL 
506-20-2 2 ,6-Dinit:rotoluene ~ 
I !7-24-0 loi-o-octy\ phitut, te (DttOP) ~ 
1 !7.ll l -7 l\,i, (2.£1hylheeyl)pbthalate (DiHP) • 20644-0 IFh.16:rlil!mtle ~ 
8 6-7J.7 lf1uorm;! ~ 
I 18-74-1 1H exach!o-ro benzene ~ 
87-68-3. IHezach!orobi..tadiene ~ 
77-474 IHexach!orncyclopent....d.!ene ~ 
67-12, 1 IJ-ie,::achJornetha.:1.e • 193-31-5 kdeno(l ,2,3-c<1)1')'Y"'·e uef-
7!-59-1 Isoph:mme • 9 1-57. 6 2~Me:.11.Ylna-;ihtt..al~e uzJ[ 

1 - EPA fu,gi,n:d Su=riug Levels {KSLs) fut l'4J'V""" (NuvttW<t 2020). 
2 

- Reported sUnrhnl is fiu cl=nl mercu,y. 
n - 'Jot tir.rt'rtl'.:n, ~ indic.da. .-rponffle l imit 
NR - Not Reported 

- Detectw ""°" =eeds RSL (HQ-0.1). 
= Detect,<!'"°" aceeds RSL (HQ=I .O). 

~ PARiiQNlii 

Re~oo,I Regior,ol MW-05 
Srreerine; Screening 2020P..N-l'YIW' -05 

Le-J'tl' Le\fe!' 08/0U20JO 
Hfl~ 0. 1 HO~! 0 

0.01 0.03 Q.l8 U 

0.025 0.025 0.J8 U 
0.2l 0.15 0.16 U 
NV NV 0.1 9 U 
2. 5 2.5 0.15 U 
NV NV O.l2 U 

16 16 0.69 U 
NV NV 0.51 U 
140 1400 031 U 
OTI 0.37 0]3 U 
5.9 59 0.47 U 

0.014 0.014 0.42 u 
75 750 0.5 U 
9 I 91 0.18 U 
NV N\I O.l7 U 
25 25 0.! 9 U 

0.02; 0.025 0.! 6 U 
0.79 7 .9 0.58 U 
Oil 0.1 3 1.2U 
46 46 027 U 

1500 15000 4 U 
36 360 O.l4 U 

NV N.' 0.54 U 
90 900 1.9U 

Oil 15 1 9 U 
3.9 39 6.5 U 

0 .24 0.24 12U 
0.04~ 0.049 22U 

20 200 U6U 
5.6 5.6 l3U 
80 800 0 .17 U 
29 2!;0 O.l 8 U 

0. 0098 0.0098 0.17 U 
014 0 !4 0 )7 U 
❖.041 0.4 1 1.8U 
OJJ 0.33 0.4 1 U 
025 025 0 14 U 
78 n 0 34 U 
3.6 35 Q 12 U 

11-0J.d '""-' iiKJicau,s ddecled ,,..iu.,_ 
NIU = aophclomdric. turbdty unir 
NV - No Vain,. Ar.ail:mlt-
US/cm~ micro~ J)l'1" centimeter 
~ - microgram; p<1" lite, 

DUP ~ Duplicai, Sampl, 

119 120R 
2020AN-119 2020AN -120R 
07/19/2020 07/19/2010 

D.17 U 0.16 U 
D.17 U 0.17 U 
D.15 U 0.15 U 
D.18 U 0.17 U 
D.14 U 0.13 U 
0.5 U 048 U 

D.67 U 0.64 U 
D.49 U 0.47 U 
03 U l)_J8 U 

DJ2 U 03U 
D.46 U 0.44 U 
0.4 U 0. )9 U 

D.48 U 0.46 U 
D.l 7 U 0.16 U 
D.l5 U O.l3 U 
D.19 U 0.18 U 
D.15 U 0.15 U 
D.l 6 U 0 54 U 

1.2 u uu 
D.26 U o.J5U 
3.8 U 3.7U 

D.l2 U 05U 
D.52 U 0. 5 U 

1.8 U 17U 

nu 27U 
6.2 U 6U 
2.1 U 2U 
2. 1 U 2U 

D.12 U o:J9U 

ii.2 2.1 U 
D.16 U 0.15 U 
D.17 U Q. l6 U 
D.!6 U 0.15 U 
D.54 U 0.52 U 

1.8 U ! 7U 
0.4 U 0.38 U 

D.14 U 0 13 U 

D.32 U 0 J IU 
D.11 U 0.11 U 

1 - ~tmu.led .....-.due 
5.U = st:d. units 

mflT. = ""'!'P""' I"" lit= 
mv ~ milli\·ot« 
UJ - Not detected at 

esl de1ecbon hmrt 

m l3l (DUP) 
2020AN-132 2020AN-1 32D 
07/Z7/2020 07/27/20]0 

0.16 U 01 ; U 

0.17 U o.r; u 
0.1 5 U 01 5 U 
0.17 U D.IE U 
,).13 U iU-L U 
0.48 U 0.5 U 
0.64 U 0.6~ U 
0.47 U 0.l.9 U 
0.18 U 0.3 U 

03. U OJ, U 
0.44 U 0.46 U 
O.J9 U 0.L U 

0.46 U 0.46 U 
0.26 U OE U 
'l.53 U D )5 U 
0.18 U 0.19 U 
0.15 U 0.15 U 
0.54 U 0.56 U 

LI U u u 
o.J5 U 026 U 

3.7 U 3.6 U 
0.5 U O.l , U 
0.5 U 05, U 
L7 U I.SU 
27 U l<U 

6 U 6., U 
2U 1 1 U 
2 U 2 1 U 

0.19 U O.&~ U 
2.1 U l , U 

0.1 5 U D.1 6 U 
0.16 U o.r; u 
0.15 U D.1 6 U 
0.52 U D )LU 

t.7U 1.6 U 
0.38 U O."- U 
,) 13 U O.! L u 
0.31 U OJ, U 
0.11 U 0.11 U 

m 
2020AN-135 
07/31/2020 

Q. 19 U 

0.19 U 
0.17 U 
0 19 U 
0.15 U 
0 54 U 
0.72 U 
0.53 U 
0.:32 U 
0 34 U 
H9U 
044 U 
U3.U 

0.3. U 
0.6 U 
0.2 U 

0. 16 U 
O!IU 
uu 

028U 
4.1 U 

0.56 U 
0 56 U 

2U 
JIU 
6.8 U 
13U 
23U 

0.!9 U 
l4 U 

0.17 U 
0.!8 U 
0 18 U 
U9U 
1.9U 

0.43 U 
0.15 U 

035U 
0.12 U 
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TABLE12 

OU•l0 V isco;e Basin 1-8 Groundwat er Monitoring N et worlc Sampl1ni Re ~ults 

2020 .Ar,riual Sit~ •W id~ Grour,dw~ter., Surface- \V;lt~r, arid Secili'l~t M ol"litol'ir,g R~f:)C,rt for OU-I,, OU-10, at'ld NTCRA BaS;iM 

Avte)( Fibers SUp~fund Site 

Front Roya l, Virginia 

F11JIC-Front Royal Avtez Fibers 
Pwpose: DmT rgradiert Sha1la.v Berl rock Moniioring Wells 

2 020 Sam;,ltng Event Location ID 
OU -10 VB ! -8 Groundwater Well 1: Sample ID: 

Sanwled 
CASNO COMPOUND UNI JS 

i:lEMIVOLb I ILES (CONTINUED) 
9S-48-7 2-Meihylphaeol ~ 

3&<-M,thy!phenol ~ 
9 1-20-3 ti,.Jafhihalene ~ 
u .; 4-4 2-N tro llllline ~ 
99-09-2 3-N.tco:ui1ine ~ 
100-01-5 14-N :troui.line ~ 
,g.95. 3 INitcobenzer,e ~ 
H -t 5-5 2-N trnp!B,ol ug/L 
1 00-02-7 14-N tr-ophe:nol ug/L 
511-64-7 IN-Nitro!lodi-n-propyl:unine ~ 
86-30-6 IN'-Nitrosodiphenylarnme ~ 
!08-60-1 2.2'-0xybi,:(l-chloropropme) (bi ,(2-Chloroi.,pmpy!) eth ~ 
81-86-5 !Pemaciiorophenol ~ 
8S.01-8 IPb.ea211threne ug/L 
I 08-95-2 !Phenol ug/L 
1 l 9-0D-O tp,,.,,., ~ 
9 l -95-4 2,4,5-Ttichlorophenol ug/L 
8!-06-2 2,4,6-T flchlo:ro-ph!!r::iol uwL 

METALS· DlfSOLVID 
744 0-36-0 Ant.mony ~ 
7'40-38-2 1A1>enc ~ 
7'40-41 -7 IBeqlli,:.:m ~ 
744 0-43-9 Gadm.i.1.n1 ug/L 
·7.!404?-3 Chromium ~ 
7440 -50-8 Copper ~ 
7439-92-1 !Lead ug/L 
743~-97-6 !Mercury' ug/L 
7t40-02-0 lt-fick el ~ 
7182-49-2 S!lenitL-11 ~ 
744 0-28-0 Thallium ug/L 
744 0-52-2 IV:madi11t11 ~ 
744 •J-06-6 ..inr.: u;,L, 

[E.,D PARAI\IEERS 
Temperat>.i..e •c 
CC1r:.d11divity uS/crn 
tpH SU 

OR::J mV 
Turbidity NTU 

tDis~o!,,ee Or.tli'.en mtl-

1 
- :EPA fu,gi,n:d Su=riug Levels {KSLs) fut "4J'V""'1 (NuvttW<t 2020). 

2 
- Reported sUnd.ud is fiu cl=nl mercu,y. 

n - 'Jot tir.rt'rtl'.:n, ~ indic.da. rrponfl1e l imit 
NR - Not Reported 

- Detectw ""°" =eeds RSL (HQ-0.1). 
= Detect,<!'"°" aceeds RSL (HQ=I .O). 

~ PARiiQNlii 

Re~oo,I Regior,ol MW-OS 
Srreerine; Screening 2020P..N-l'YIW' -05 

Le-J'tl' Le\fe!' 08/0U20JO 
Hfl~ 0. 1 HO~! 0 

93 93() 022 U 
93 930 0.2 U 

0.12 0.1 2 0.1 1 U 
19 190 O.l3 U 

NV NV O.l9 U 
18 3.8 0.96 U 

0.14 O.J4 O.l4 U 
NV NV 0.)9 U 
NV NV 2.3U 
0011 0011 0 26 U 

12 12 9.46U 
71 710 0.)7 U 

Q.041 0.041 12 U 
NV NV 0.17 U 
580 5800 0.13 U 
12 120 0.18 U 

llO 1200 2.1 U 
1.2 41 1.9 U 

0.7& 7.8 0.57 U 
0.051 0.052 OJ S U 

2. 5 25 0.31 U 
0.9l 9.2 0.2 U 
2200 22000 0 98 U 

80 800 1.7 U 
15 15 0 .45 U 

0.06 l 0.63 0.13 U 
39 390 I.S U 

IO 100 U9U 
Ml O.lO 0.2 U 
8.6 85 O.i2 U 
600 1010 ]5 U 

.. . · - l l 21 

... · - 0 JO 

... · - s., o 

. . . · - -45.50 

... · ·- 4.,9 

··- · · - 1.77 

11-0J.d t=< iiKJicau,s ddecled ,,..iu.,_ 

NIU = aophclomdric. turbdty unir 
NV - No Vain,. Ar.ail:mlt-

US/cm~ micro~ J)l'1" centimeter 
~ - microgram; p<1" lite, 

DUP ~ Duplicai, Sampl, 

119 120R 
2020AN-119 2020AN -120R 
07/19/2020 07/19/2010 

OJI U 0 2 U 
D.19 U 0.18 U 
D.1 1 U 0.1 U 
D.l l U 0.49 U 
D.l7 U O.l4 U 

D.92 U o.!8U 
D.51 U 0.49 U 
D.l6 U O. l4 U 
22U 21 U 

D 25 U ,U4U 
D.44 U 0.42 U 
D.l5 U O.l3 U 
11 U 3U 

D.17 U 0. 16 U 
D.l3 U 0.12 U 
0.)8 U 0.17 U 

2U l.9U 
1.8 U 17U 

D.S7U o.57U 
0.15 U usu 
D.3 1 U 1). 31 u 
0.2 U 0.2 U 

D.98 U ❖.98U 

17 U 1.7U 
D.45 U 0.45 U 
D.13 UJ 0. J3 UJ 

1.5 U !.SU 

D.19 U 0.!9 U 
0.2 U 0.2 U 

D.i2U 0.!2 U 
15 U !S U 

lJ.08 15.39 
0.l7 0.41 
7.98 8.32 

. J87.l0 -1 29.60 
181.00 16.90 

0.31 0.29 

1 - ~tmu.led yJl.ue 
5.U = st:d. units 

mflT. = ""'!'P""' I"" lit..,­
mv ~ milli\·olt, 
UJ - Not detected at 

esl de1ecbon hmrt 

m l3l (DUP) 
2020AN-132 2020AN-1 32D 
07/Z7/2020 07/27/20]0 

0.2 U OJ I U 
0.18 U 0.19 U 
0.1 U 0.1 1 U 

0.49 U Dl l U 
U4U oi; u 
0.! 8 U 0.9' U 
0.49 U O.l l U 
O.l4 U O.l6 U 
21 U 2 , U 

0.24 U D.ll U 
9.42 U 0.4.t:. U 
O.l3 U Ol l U 

3 U l l U 
0.16 U D.I~ U 
•).12 U 0.13 U 
0.17 U 0.!8 U 

1.9 U 2 U 
17 U 1.2 u 

057U O.S, U 

0.1 5 U 015 U 
OAl J 0'11 J 
0.2 U O.l U 

o.98U 0 9S U 
17 U !., u 

0.4 5 U 0.45 U 
0.13 U 0.1 3 U 

1.5 U 1.5 U 

0.!9 U D.&9 U 
0.2 U 0.2 U 

0.!2 U Oil U 
l 5 U !S U 

l:l.01 13 01 
2 01 202 
6.52 6.52 

-70.10 -70.10 
3.06 3.06 
HO 3.80 

m 
2020AN-135 
07/31/2020 

0.13 U 
U!U 
0. 12 U 
QlSU 

062U 
I U 

0.56 U 
O.OIU 
24 U 

0 l8 U 
0.48 U 

0.6 U 
3.4U 

0.18 U 
0 14 U 
0.19 U 
2.2U 

2U 

U7U 
07SU 
0.31 U 

0.2 U 
098U 

1.7U 
o.45U 
0. 13 U 

1.5 U 

0.!9 U 
0.2 U 

0.!2 U 
l5U 

l l.8l 
0 6 J 
9.54 

-132.20 
31 20 
O.JO 
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TABLE 13 

OU·l0 hi e-w Landf ill Groundwater Monitoring Net work Sarrpling Results 

2020 Attnual Sit~-\Vid~ Grout1dwa1er,. Surfacl:' Wat~r. at'ld SedirMit'lt Moflitoring ~ port for OU-7, OU-10, al'ld NTCRA Ba~it'l~ 

A\lte!( Fibers Superfund Site 

Front Roya l, \ltrginia 

Upgradn t 
Upgrament Sloalliw Bedro, k 

Purpo!:e: 0.,,1tnmlen 
Monito~ Wdls 

DmvDgr.!dient Shallow Bedrock l\Ioniillrug Wells 

FMC-Frot'.t Royal Am.ex Fibers 
2020 Sa..1fl?bng Even\ Loc1tion ID. 
OU-10 N1F Groundw..ter Well, Sample lll: 

s~1e<1: 
CASNO. COMPOUND UNITS: 

VOI.A!ILES 
57-1,4-1 Acetone ui;JL 
7143-2 Ber!Zel'.le ug/L 
75-274 Bromod.i.chloromelhane ugll_ 
75-25-2 Bromofonn ug/L 
74-83-9 Bromomethane(lvielhy-l 1:iromitle) ui;JL 
78-93-3 2-Butanone(Methji! <lt,yl ketone) (MEK) ug/L 
75-15-0 Cat'oCln disulfide ug/L 
56-23-5 Ca.rbcn tetrachlonde ui;IL 
108-9(•-7 ChJ.orobenz.ene ug!L 
75-00-3 Cblorotth:ui.e ui;IL 
67-66-3 Ghloroform (TridtloIT1methane) ug/L 
74_117_3 Chloromethane(M:eO,_yl chloride) ui;IL 
1244 8-1 Dibrorr.ochloromethane ug/L 
95-50-1 1,2-Dic:hlorohenzerie ugll. 
54 1-73-1 1,3-Dichlorob~e ug/L 
10646-7 1,4-Dich1orober:JZe11e ui,11-
75-34-3 1,1-Dic:nloroetl'lane ug(L 
107-06-2 1,2-Dicilloroethane ui;JL 
75-354 1,1-Dichloroethe:ne uefL 
1~ -59-l cis-1,2--Dichlciroether.i~ uyl-
156-60-S trans-1 ;2-Dt chl on, ether1e ui;JL 
78-87-5 l ,2-Dichloropropane ug!L 
10061-01-5 ci.s-1,3.0ichl oropropene ui;IL 
10061-02-6 tr.rns-1 ,3 -Di chi oroprcsi ene ug/L 
10041-4 Ethylber:r:zene uefL 
S91-7U 2-He:,:ancne ug/L 
108 -lC'-l 4 -Meihyl-2-penla'lone (I\l.ethyi isobutyl ket.me) (NlIBK) ui;JL 
75-09-2 Mem,,lene cbtoeide ugll_ 
10042-5 S1J=e ugll. 
79_34_5 1,1,2)-T elrach!oroell:.a"'l.e ui;IL 
127-1 8-4 T el'l'B.chloroethffie ug/L 
108-82-3 Toluene ui;IL 
120-83-1 1,2,4-TricWoroberrzei:.e ug/L 
71-55-6 1,1,1-Trichloroethane ui;JL 
79-00-5 I ,1,2-Trichloroethane ug/L 
79-01-6 Tri.cllloroethene ue/L 

1 - EPA Rtgiooal Screening Le,.-.,Js (RSLs) fur upwa rei: (No,cmber- 2020). 

' - R.eporrcd standard is fur clememal mercwy. 
U • Not detected. ,..Jue indicates rcportiog hnit. 
)lR- Not Reported 

= !Jetected , .hie exceeds KSL (HU=(U). 
= Dctcocd ,.Jue cxcccd5 RSL (IJQ=LO). 

;,, PARSONS 

Monitorin;; Well 

Re~onal R.egoml GPW-03R 
Scre€tllllg Sc:-eerirr~ 020AN-GPW-03' 

Le'i.o·cll Le-J'el1 07/l712020 
HQ=0.1 HQ- 1.0 

1400 14000 S4 U 
1.46 0.46 0 38 U 
U 3 0.11 0 35 U 
3.3 3.3 075 U 
o.75 7.5 0 42 U 
560 5600 l4 U 
8 ! 810 0.32 J 

0.46 0.46 0 25 U 
7.8 J8 0 32 U 

2100 21000 0 8J U 
U 2 0.21 D.4 U 
19 190 0.64 U 

0. 117 0.87 0 39 U 
3 •l 300 0 4 1 U 
NV N-V 0.4 U 
04 8 048 0.37 U 
2.8 2& 0 4 1U 
(I_ 17 0 17 0 4 3 U 
2! 2go 0 40 U 
3.6 36 0.38 U 
5.8 68 0.43 U 
0.82 0 8) 0 37 U 
0.47 0.47 0 61 U 
O.t.7 0.47 0 67 U 
1.5 1.5 0 39 U 
3.8 38 l . l U 
630 6 301) 2. 1 U 
1! 1! l.J u 

!20 1200 D.4 U 
0 076 0.076 0 55 U 
4.1 1! 0 33 U 
! 10 1100 0 35 U 
0.4 L2 0 81 U 
goo 8000 0 24 U 

0. 04 1 0.2! 039 U 
0.28 0.49 0 35 U 

Bold <= inrlicares detected value. 

l\"TU = oq:,helometric twlmirv unit 
NV - N o V>lac A=ibhlc 
n .. c;,Jrm = ~ pt'"f" c-.entfflw-.t,,,:,­

u g/L = micrograms per liter 
DUP - Dupinl< S.nupk 

m 130R IJW,/. 07 
2•l20AN-! 28 20J 0AN-1 J0R 20J0AN-MW -•l7 
07/3 !/2020 08/0 U2020 07/28/2020 

54 U 
038 U 
035 U 
0.76 U 
0.42 U 

2 4 U 
0.28 U 
0.26 U 
0.32 U 
0.!3 U 

0.4 U 
0.!4 U 
0.39 U 
0.43 U 

0.4 U 
0.37 U 
0.41 U 
0 43 U 
0.46 U 
0.38 U 
0.43 U 
0.37 U 
0.61 U 
0.67 U 
0.39 U 

2.1 U 
2 1 U 
1.3 u 
0.4 U 

0.56 U 
033 U 
015 U 
0.81 U 
0.24 U 
0)9 U 
0)6 U 

5.4 U 
0 38 U 
0.35 U 
0.76 U 
0.42 U 
24 U 

U 8U 
Q26 U 
0. 32 U 
0.8J U 

0.4 U 
0.64 U 
Q39 U 
0.43 U 
0.4 U 

0. 37 U 
0.4 1 U 
043 U 
Q46 U 
0.38 U 
0.43 U 
037 U 
0.61 U 
0.67 U 
0.39 U 
2.1 U 
2 1 U 
t.3U 
0.4 U 

0.56 U 
0.33 U 
0.35 U 
0.81 U 
U 4U 
0.39 U 
[36 U 

J = Estimated ..we 
s.u = scd WlllS 

H U 
0.38 U 
0.3l U 
076 U 
0.42 U 

l .4 U 
0 28 Ui 
0 26 U 
0 32 U 
0 81 U 

0.4 U 
0.6\ U 
0.39 U 
04) U 

0.4 U 
031 U 
0.41 U 
043 \J 
0.46 U 
0.38 U 
0.4) U 

0 31 U 
061 U 
067 U 
0 39 U 

l .l U 
:u u 
!J u 
0.4 \J 

056 U 
0.33 U 
035 U 
081 U 
0.2, U 

03 9 U 
0 36 U 

miefl. = miligrams per Jircr 
mY = n"a11ii..nlt!. 
LJ = Nol detected al 

CSL detection linit 

MW->n IJ3 
202DAN-MW-08 2020AN- l33 

07128/J020 07/29/2020 

54 U 54 U 
D.38 U R 
D.35 U o:;5 U 

D.76 U 0.76 U 
D.42 U 0.42 U 
24 U 24U 

D.28 UJ o.til J 
D.26 U 0.:lS U 
D.32 U R 

0.!JU 0.83 U 
0.4 U 04 U 

D.64 U 0.64 U 
D.39 U 0.39 U 
D.43 U R 
0.4 U R 

DJ? U R 
D.41 U 0.4 1 U 
D.43 U 0.43 U 
D.46 U 0.46 U 
D.l8U 0.3S U 
D.43 U 0.43 U 
D.J7 U 0.37 U 
D.61 U 0.61 U 
D.67 U 0.61 U 
0.)9 U R 
21U 2.1 U 
21U 2.1 U 
I.J U 1.JU 
0.4 U R 

D.S6 U O.~U 
D.33U 0.33 U 
D.35 U R 
0.81 U R 
D.24 U 0.'.l4 U 
D.39 U 0.39 U 
0.36 U 0.36 U 
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TABLE 13 

OU·l0 hi e-w Landf ill Groundwater Monitoring Net work Sarrpling Results 

2020 Attnual Sit~-\Vid~ Grout1dwa1er,. Surfacl:' Wat~r. at'ld SedirMit'lt Moflitoring ~ port for OU-7, OU-10, al'ld NTCRA Ba~it'l~ 
A\lte!( Fibers Superfund Site 

Front Roya l, \ltrginia 

Upgradn t 
Upgrament Sloalliw Bedro, k 

Purpo!:e: 0.,,1tnmlen 
Monito~ Wdls 

DmvDgr.!dient Shallow Bedrock l\Ioniillrug Wells 

FMC-Frot'.t Royal Am.ex Fibers 
2020 Sa..1fl?bng Even\ Loc1tion ID. 
OU-10 N1F Groundw..ter Well, Sample lll: 

s~1e<1: 
CASNO. COMPOUND UNITS: 

VOLi\ !ILES(CONT!NUED) 
75-014 Vinyl chlonde ug/L 
1330-10-7 Xvle,,.e, (total) u'11 

S'",1,,!IVOLA Ill.ES 
g,_32-9 ACfflaph:them ug/L 
208-96-& Acenaphtlylene ug/L 
120-11-7 Anthfacene ug/L 
56-55-3 Bec::z;o(1)a.ntlracme ug/L 
S0-32-8 Ber.zo( a)pyrene ug/L 
205 -99-2 Benzo(b) fluoranthene ug/L 
191-24- l Be,.zo(g,h.i)pe,yle,ie ug/L 
207.08, 9 Bera:o(k) fluoranthene ug/L 
!01-5 5-3 4 -Brom,phsryl phen;-1 ether ug/L 
85-68-7 Butyl b,11Zj"lph1luhte ( BBP) ug/L 
86-74 -8 Car02'Z01e ug/L 
59-50-7 4 -Chloro. 3 -rne1hyl phenol ug/L 
10647-i 4 -C'hloroii.niline ug/L 
111-91-1 bi!(2-Chlomelho:,:y)n:ethat!e u,111-
11144-4 bi:(2-Chlorootbyl)<th« ... .,,,_ 
91-58-7 2 -Chloronaphthalerie ug/L 
95-57-8 2-ChloropheriOI ug/L 
700l -12-3 4 -Chloropher,y-1 phenyl ether- ug/L 
118.01-9 Ch:ly~ene ug{L 
53-70-3 Dibem,;a,h)antl,n cene ug/L 
132-6-!-9 Diberizofimn ug/L 
91-94 -1 3,'3'-Dich!oro"oen:zidin== ui;,1-
120.&3- l 2,4-Dititlorophmol ug/L 
84-66-2 Die<hylph~'1al ale ug/L 
105-<l"J-9 2,4-Dirnethylpheool ug/L 
131-11-3 Dimtthyl phtha!aie ug/L 
84-74 -2 Th-n-bvtylphlhalate( DBP) ug/L 
534-52-1 4 ,6-Thnitro-2-me1hylph.aol ug/L 
51-28-5 2,4-Dini.tropheriol ug/L 
121-14-2 2,4-Dini.trotoluene ugll_ 
606-2(•-2 2,6-Dini.t.rotoluene ug/L 
117-84-0 Di-n-odyl plihuate (DnOP) ug/L 
117-81-7 bi,(2-Ethvlhexvl)>hthalate (DEHP) ui;IL 

1 - EPA Rtgiooal Screening Le,.-.,Js (RSLs) fur upwa rei: (No,cmbet- 2020). 

' - Reported scandard is fur clememal mercwy. 
U • Not detected. ,..Jue indicates rcportiog hnit. 
)lR- Not Reported 

= !Jetected , .Jne exceeds KSL (HQ=(). I). 
= Dctcocd ,.Jue cxcccd5 RSL {Il~l.O). 

;,, PARSONS 

Monitorin;; Well 

Re~onal R.egoml GPW-03R 
Scre€tllllg Sc:-eerirr~ 020AN-GPW-03' 

Le'i.o·cll Le-J'el1 07/l712020 
HQ=0.1 HQ- 1.0 

0 019 0.o!9 D.5 U 
19 190 0 42 U 

5J 5J0 0 17 U 
NV NV 0 12 U 
! 80 1800 0 ll U 
M 3 0.0, 016 U 

0. 025 0.025 0 17 U 

u s 0.2 ) 0 15 U 
NV NV 0 17 U 
2.5 25 0. l l U 
}IV NV 0 48 U 
16 16 064 U 

NV lN 041 U 
[40 1400 0.2! U 
O.TI 0.37 o.J U 
5.9 )9 0 44 U 

0. 014 0.014 0 39 U 
75 750 0 4 5 U 
9.1 91 0 25 U 
}IV NV 0 53 U 
25 15 0 1! U 

0. 025 0.025 0 IS U 
0.79 7.9 054 U 
U 3 0.13 uu 
46 46 0.25 U 

1500 15000 3.7 U 
36 350 D.S U 
NV NV D5U 
90 900 1.7 U 

0 15 LS l.7U 
'l.9 39 5 U 
D.24 0.2, 2U 

0. 049 0.049 2 U 
20 200 07, U 
5.6 5.6 2.1 U 

Bold <= inrlicares detected value. 

l\"TU = oq:,helometric twlmirv unit 
NV - N o V>lac A=ibhlc 
n .c;,Jrm = ~ pt'"!' c-.entinw-.tn 

u g/L = micrograms per liter 
DUP - Duplnl< S.nupk 

m 130R IJW,/. 07 
2•l20AN-! 28 20J 0AN-1 J0R 20J0AN-MW - •l7 
07/3 !/2020 08/0 U2020 07/28/2020 

0.5 U 
0.42 U 

0.17 U 
O.IJ U 
0.14 U 
0.!7 U 
0.17 U 
0.15 U 
018 U 
0.14 U 
05 U 

0.67 U 
0.49 U 

0.3 U 
0.)2 U 
0.46 U 

0.4 U 
0.48 U 
0.17 U 
0 ;5 u 
0.19 U 
0.15 U 
0.56 U 

1.2U 
0.16 U 

3.8 U 
0.52 U 
O.l2 U 

1.8 U 
28U 
6.2 U 
2.1 U 
2 1 U 

0!2 U 
18 

0.5 U 
[ 42 U 

0.19 U 
0.14 U 
[ 15 U 

0. 19 U 
0. 19 U 
~ 17 U 
0.19 U 
0.15 U 
[ 54 U 
0.72 U 
[53 U 
0. 32 U 
0.34 U 
Q49U 
M 4U 
[53 U 
0.3 U 
0.6 U 
0.2 U 

0.16 U 
0.61 U 
1.3U 

0.28 U 
4 .1 U 

0. l6 U 
0.l 6 U 

2U 
3.1 U 
6.8 U 
2.3 U 
2.3 U 

a.&9U 
2.4 U 

J = Estimated ..we 
s.u = scd WlllS 

u 
0.42 U 

on u 
0 12 U 
0 13 U 
0.16 U 
0.l'J U 
0 l l U 
0.l'J U 
0.11 U 
04! U 
0.6! U 
0.4i U 
0 2! U 

0.) U 
044 U 
039 U 
0.46 U 
0 2, U 
0.53 U 
0 1! U 
0 l l U 
054 U 

1.1 u 
0.2l U 

3.1 U 
D.l U 
0.l U 
!.7 u 
l.7 u 
• u 
2 U 
2 U 

079 U 
2.1 U 

miefI. = miligrams per Jircr 
mY = n"a11ii..nlt!. 
LJ = Nol detected al 

CSL detection linit 

MW->n l l3 
202DAN-MW-08 2020AN- l33 

07128/J020 07/29/2020 

0. 5 U 0.5 U 
D.42 U R 

0.19 U 0. 19 U 
D.l4 U 0. 14 U 
D.1 5 U 0. 15 U 
0.19U 0. 19 U 
D.19 U 0. 19 U 
0.17 U 0. 17 U 
D.19 U 0. 19 U 
D.15 U 0. 15 U 
D.54 U 054 U 
D.72 U 0.72U 
D.53U 0.53 U 
D.J2 U 0.32 U 
U 4U 0.34 U 
D.49 U 0.49 U 
0.44 U 0.44 U 
D.53 U 0.53 U 
0. 3 U 0.3 U 
0.6 U 0.6 U 
0. 2 U 0.2 U 

0.16 U 0. 16 U 
D.61 U 0.61 U 

l.3 U 13 U 
Dl& U 0.28 U 
4.1 U 4 .1 U 

0.56 U 0.'.>I U 
D.56 U 0 '.>I U 

2 U 2U 
31U 3 1 U 
68 U 6.8 U 
2 3U 2.3 U 
23U 2.JU 

D.!9 U 0.!9U 
24 U 24 U 
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TABLE 13 

OU·l0 hi e-w Landf ill Groundwater Monitoring Net work Sarrpling Results 

2020 Attnual Sit~-\Vid~ Grout1dwa1er,. Surfacl:' Wat~r. at'ld SedirMit'lt Moflitoring ~ port for OU-7, OU-10, al'ld NTCRA Ba~it'l~ 

A\lte!( Fibers Superfund Site 

Front Roya l, \ltrginia 

Upgradn t 
Upgrament Sloalliw Bedro, k 

Purpo!:e: 0.,,1tnmlen 
Monito~ Wdls 

DmvDgr.!dient Shallow Bedrock l\Ioniillrug Wells 

FMC-Frot'.t Royal Am.ex Fibers 
2020 Sa..1fl?bng Even\ Loc1tion ID. 
OU-10 N1F Groundw..ter Well, Sample lll: 

s~1e<1: 
CASNO. COMPOUND UNITS: 

SEMJVOL.A !ILE.S fCONT!NUIDl 
2064 4-0 Fluormthene ug/L 
86-73-7 Fluorme ugll_ 
118:74-1 Hexachlorobenzene ui9'1-
&7-68-3 HeJ.achl.orobubctiene ug/L 
77474 Hexachlorocyclopentl diene ug/L 
67-72-1 Henchloroethane ug/L 
193-39-5 ln~eno(l ,2,3-c'1)pyre::e ug/L 
78-59-1 Js:,phorone ug/L 
91-57-6 2-Meihylnaphthalene ug/L 
95-48-7 2-Melhylphenol ug/L 

3&.i-Mel.11ylphenol ug/1. 
9 1-20-3 Naphthalene ui9'1-
gg.744 2.Ntromiline ug/L 
99-09-2 3.Ntroani.line ui9'1-
l OOJJ! .e 4 -Nitrnaniline ug/L 
98-95-3 N tro!Jer.rzene ug/L 
88.J S.5 2-N.trophe:t:1ol u,111-
10QJJ2-7 4 -Ntropheiiol ugll-
521.64-7 N -Nitrosodi-n-prop,rbmi..'1.e ug/L 
86-30-6 N -Nitroso<tphenyl amne ug/L 
108-M -1 2,2'-0 xyb,'.1-cluoropropane) (bi ( 2-Chloroisopropyl) elhe, ui9'1-
&J.86.5 Pmtactilor<lphenol ug{L 
85-01-8 ?henm.1hrene ui9'1-
108-9 5- l Phmol u,111-
129-00-0 Pyrer1e ui0-, 
95-954 2,4,5-Tri.chlorophettol ui9'1-
88-06-2 2.4 6-Tricl:Jlorochezi.ol ue/1. 

METALS-DISSOLVED 
744Q-36-0 Antimony ug/L 
7440-38-2 Arrer:iic ug/L 
744041-7 Beryllium ui0-, 
744043-9 Cacrni.11tr.1 uglL 
7440 4 7 -3 Chromium ugll_ 
7440-50-8 Copper ug/L 
7439-92. I Lead ug/L 
7439-97-6 Me=f' ui;IL 

1 - EPA Rtgiooal Screening Le1,d s (RSLs) fur upwa rei: (No, cmber- 2020). 

' · R.eporrcd standard is fur clememal mercwy. 
U • Not detected. ,..Jue indicates rcportiog hnit. 
)lR · Not Reported 

= !Jetected , .hie exceeds KSL (HQ=(). I). 
= Dctcocd ,.Jue cxcccd5 RSI. (Il~LO). 

;,, PARSONS 

Monitorin;; Well 

Re~onal R.egoml GPW-03R 
Scre€tllllg Sc:-eerirr~ 020AN-GPW-03' 

Le'i.o·cll Le-J'el1 07/l712020 
HQ=0.1 HQ- 1.0 

80 800 0 15 U 
2 9 290 0 16 U 

0.0098 0. 0098 0 IS U 
0.14 0.14 0 52 U 

0. 041 0.4 1 1.7 u 
o.33 0.33 0 3! U 
u s 0.25 0.13 U 
Jg 18 0 31 U 
3.6 36 01 1 U 
93 930 D.l U 
93 930 0.18 U 

U 2 0.12 01 U 
19 190 0 4 9 U 

NV lN 0 54 U 
,g 18 0.88 U 
U4 0.14 0.49 U 
NV NV 0 54 U 
NV NV l .1 U 

0 011 0.(•11 0 24 U 
12 12 0.42 U 
7 1 7 10 0 53 U 

0. 041 0.041 l U 
NV NV 0.1, U 
580 5300 0.12 U 
l l 120 0 17 U 

! 20 !JOO u u 
1.2 4.1 1.7 U 

U 8 7.8 0 51 U 
0 051 0.052 0.75 U 
2.5 15 0 3 1 U 
0. 92 9.2 0.2 U 
1200 nooo 0 9! U 
80 800 11 
l l 15 045 U 

0. 063 0.63 on u 

Bold <= inrlicares detected value. 

l\TU = oq:,helometric twlmirv unit 
NV - N o V>lac A=ibhlc 
n .c;,Jrm = ~ pt'"!' c-.entinw-.tn 

u g/L = micrograms per liter 
DUP - Duplnl< S.nupk 

m 130R IJW,/. 07 
2•l20AN-! 28 20JOAN-1 JOR 20JOAN-MW . ,)7 
07/3 !/2020 08/0 U2020 07/28/2020 

0.!6 U 
0.17U 
0.16U 
0.54 U 

1.8 U 
0.4 U 

0.!4 U 
032 U 
0.11 U 
021 U 
0!9U 
0.11 U 
0.51 U 
0.57 U 
0.92 U 
0.51 U 
0.56 U 
22 U 

O.lS U 
0.44 U 
o;s u 
11 U 

017 U 
013U 
0.! 8 U 

2U 
1.8 U 

0.)7 U 
0.75 U 
OJ l J 

0.2 U 
0.98 U 
25 

0.45 U 
013 U 

0.17 U 
[ 18 U 
0. 18 U 
0.59 U 

1.9 U 
U 3U 
0. 15 U 
0. 35 U 
0. 12 U 
0.23U 
0.21 U 
0. 12 U 
0.55 U 
0.62 U 

l U 
0.56 U 
0.61 U 
2.4 U 

[ 28 U 

0.48 U 
0.6 U 
3.4 U 

0.18 U 
0.14 U 
0.19 U 
2.2U 

2U 

0.57 U 
0.7l U 
0.31 U 
0.2 U 

5 
1.7U 

0.45 U 
0.13 U 

J = Estimated ..we 
s.u = scd WlllS 

O.ll U 
0.1, U 
0 l l U 
051 U 
uu 

0.3! U 
0.13 U 
0.31 U 
O.l l U 

OJ U 
0.18 U 

0.1 U 
049 U 
0.54 U 
08! U 
0.49 U 
0.54 U 

l .! l/ 
024 U 
041 U 
0.53 U 

J u 
0 16 U 
0 l l U 
0 17 l/ 

1.9 u 
1.1 u 

0.51 U 
07l U 
OJ l U 

0.2 U 
09! U 

1.1' u 
045 U 
0.13 U 

miefl. = miligrams per Jircr 
mY = n"a11ii..nlt!. 
LJ = Nol detected al 

CSL detection linit 

MW->n IJ3 
202DAN-MW-08 2020AN- l33 

07128/J020 07/29/2020 

D.17 U 0. 17 U 
D.18 U 0. 18 U 
0.18 U 0. 18 U 
0.59 U O.~U 

1.9U 1.9 U 
D.43 U 0.43 U 
O. ISU 0. 15 U 
D.JSU o.:;s u 
0.1 2 U 0. 12 U 
0.23 U 0.23 U 
D.21 U 0.21 U 
D.1 2 U 0. 12 U 
0.55 U 0.55 U 
0.62 U 0.62 U 

!U 1 U 
i.56U 0.56 U 
O.il U 0.61 U 
24U 2.4 U 

0.28 U o.:;ii u 
0.48 U 0.48 U 
0.6 U 0.6 U 
14U 3.4 u 

0.18 U 0. 18 U 
0.14 U 0. 14 U 
0.19 U 0. 19 U 
2 2U 22 U 

2U 2U 

U7 U 0.'51 U 
D.75 U '.Z'I 

OJI U 0.31 U 
0.2 U 0.2 U 

0.98 U 11 J 
4 17 U 

D.45 U 0.45 U 
O. L3 U 0. 13 U 
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TABLE 13 

OU·lO New Landfi ll Groundwat er Mon 1tor1ng. Netw o rk sampltn g. Results 
20 20 Annua l Sit e -W ide Gr ou n d w('Jt er, Su r-face W 21ter, an d Sediment M o n itoring Repor t for OU -7, OU -10, and N T CnA Basin s 

Avle)I Fibe-rs Su p e-rl'u nd Site 

Front Raval, Virgini a 

Upg:mdient 
Up~adient Sha&w Bedrock 

Pu.rpotle: Ov.,.1bw'd.::it 
Monitorirg Wells 

Duw1~-adi.cut Sllalluw Dc:d.n,ckl\foni.t.u.a·ii" Wclb 

rue.Front Royal Avtex Fibers 
2020 So.mphns Evoni L..0011.tion ID 
OU-101'JLF Groundwater Welh Sample ID: 

Srunnl ed 
vASNu. COMP ,u l..J}JIT S: 

' -
7440-02-0 N ickel ut¥L 
1 782-49-2 SeJeruurn ug'L 
74<'10-28-0 Th:allium ugn.. 
7440-62-2 Vanadium u!YL 
7440-66-6 Z inc u"11 

FIELD. PARAivIE TEJf.S 
r a-ripE!1;1t1.1re 'c 
Conductivity u S/c:cn 
pH s.u. 
ORP =V 
Turbidity N TU 
Dissalved o..,..,0 en m"11. 

1 - BPA Regional Scrccuiog Levels (RSLs) fOf'" mpw.ucr (November 2020). 
2 - R epo.-ccd n:wd.Md is fo..- ~1cmc.nt:i.l IDIC'f"C'\UY, 
U - Not detected,. value :indicates rcport:ing limit. 
NR - No1 Reported 

= Uctected value exceedS K:>L \rt~.IJ_ 
- lx.tcc tcd value c-xcec<b RSL (IIQ-1 .0). 

? PARSONS 

M n.--itorina Well 

RoE;om.t Rogi.onaJ CPvV-03R 
Screening Screenin@ Ol OAN -GPW-031 

Level' Level' 07/1712020 
HQ-0.1 J.IQ-1.0 

39 390 7.9 
10 100 0. 89 U 

0.02 0.20 0.2 U 
8.6 86 0.82 U 
600 6000 93 

... 1858 

--- ... 0 .64 

--- --- 5.79 
... --- 186.90 

--- ... 2 .39 
--- ... 4.30 

Bold tcx.t Uldic::m:~ detected ,'ii.hie-. 

NTtJ :::. tx'Phclometric turbidity uait 
NV - No Value A vaitabk 
u.C../rm = ntin-o~ fl'M' .-rnt"rrrlil-.t~ 
ug/L = r:waograms per liter 
DUP - D"l-'U>l..alc O-....,lc 

128 130R MW-07 
2020AN-128 2020AN-130R 202DAN-MW-07 
0713 112020 08/01/2020 07/28/2020 

1.5 u uu 1.5 u 
0.8.9 U 0. 89 U 0.89 U 

i>l~ 0. 2 U 0.2 U 
0.82 U 0.82 U D.82 U 

34 15 U 38 

20.05 19 95 23 19 
1.35 0.52 1.39 
6.99 11.23 6. 51 

-150.80 -46.30 -67.40 
28.70 
1.79 

2.64 
4.71 

J - Esti.m.ltcd value 

, .u = nd. unin 
nw'L ~ milignuus pc, litcr­
mV = milli-vnh~ 
UJ = Not detected at 

est. detection limit 

1.15 
0. 23 

MW-08 133 
J 020AN-MW-08 2020AN-133 

07/28/2020 07/29/2020 

1 5 U 12 
0.89 U 0.~9 U 

0. 2 U 0.2 U 
0.82 U 0.82 U 

35 16 J 

20 11 20. 96 
1.04 4.83 
6.67 7. 1 

-56.00 - 189 
4 8.50 1.9 1 
0.49 2.8 1 
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Table G-5: NTCRA Basin Groundwater Results – 2015 
Source: 2015 Annual Report

 
 
 
 
 
 
 
 
 
 
 
 

TABLE 16 

NTCRA Basins Groundwater Monitoring Resufts 
2020 Annual Slte-Wi::le Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Av1ex Fibers Superfund Site 
Front Royal. Virginia 

FMC-Front Royal Avtex Fibers Location JD: 
2020 Sampling Event Sample Name: Regional Regional 
ValidatedBSN Wells Well Twe: Screening Screening 

Samoled: Level1 Level1 

CASNO. COMPOUND UNITS: HQ- 0.1 HQ- L O 

METALS - DISSOLVED 
7440-38-2 Arsenic ug/L 0.052 0.052 
7440-41-7 Beryllium ug/L 2.5 25 
7440-43-9 Cadmium ug/L 0.92 9.2 
7440-47-3 Chrom ium ug/L 2200 22000 
7440-50-8 Copper ug/L 80 800 
7439-92-1 Lead ug/L 15 15 

7439-97-6 Mercury ug/L 0.063 0.63 
7440-02-0 Nickel ug/L 39 390 
7782-49-2 Selenium ug/L IO 100 
7440-66-6 Zinc uo/T 600 6000 

OTHER 
7440-70-2 Calcium (dissolved) mg/L NV NV 
7439-95-4 Magnesium (dissolved) mg/L NV NV 
7440-23-5 Sodium (dissolved) mg/L NV NV 
16887-00-6 Chloride (As Cl) mg/L NV NV 
14808-79-8 Sulfate (As SO4) m o!T NV NV 

FIELD PARAMETERS 

Temperature "C --- ---
Conductivity uS/cm --- ---
pH S.U . --- ---
ORP mV --- ---
Turbidity NTU --- ---
Dissolved Oxwen m olT --- ---

1 
- EPA Regional Screening Levels (RSLs) for tapwater (November 2020) . 

2 
- Reported standard is for elemental mercury. NTIJ = nephelometric turbidity unit 

Bold text indicates detected value NV - No Value Available 
U - Not detected, value indicates reporting limit 
J -Estimated value(+ high bias - low bias) 
NV - No Value Available 
DUP = Duplicate 

- Detected value exceeds RSL (HQ- 0.1) . 
._ ___ _. - Detected value exceeds RSL (HQ- 1.0). 

? PARSONS 

uS/cm = microsiemens per centimeter 
ug/L = micrograms per liter 
mg/L = miligrams per liter 
s .u = std. units 
mV = millivolts 
UJ = Not detected at estimated detection Limit 

008 012 013 
2020AN-008 2020AN-012 2020AN-013 

OMW OMW OMW 

07/17/2020 07/30/2020 07/29/2020 

0.75 U 0.75 U 0.75 U 
0.31 U 0.31 U 0.31 U 

0.2 U 0.2 U 0.2 U 
0.98 U 0.98 U 0.98 U 
1.7U l.7U 1.7 u 

0.45 U 0.45 U 0.45 U 

0.1 3 U 0.13 U 0.13 U 
1.5 u 1.7 J 21 

0.89 U 0.89 U 0.89 U 
15 U 15 U 23 J 

220 170 290 
30 24 37 
14 35 63 
46 42 31 

370 340 680 

17.92 19.70 23.22 
1298.00 0.95 1.55 

6.96 6.96 6.54 
-141.30 -67.60 -96.80 
18.60 49.90 37.00 
5.24 0.72 0.15 

014R 022 023 
2020AN-014R 2020AN-022 2020AN-023 

OMW OMW OMW 

07/29/2020 07/28/2020 08/01/2020 

110-0 0.75 U ____J.J.J 
0.31 U 0.31 U 0.31 U 

0.2 U 0 .2 U 0.2 U 
0.98 U 0.98 U 0.98 U 

1.7 u 1.7 u 3.2 
0.45 U 0.45 U 0.45 U 

0.13 U 0.13 U 0.13 U 
62 1.5 u 2.2 

0.89 U 0.89 U 0.89 U 
22 J 15 U 15 U 

310 86 120 
88 12 74 

490 26 280 
69 14 11 

1500 70 450 

25.05 26.46 20.97 
3.56 609.18 1.68 
6.91 7.01 7.18 

-115.00 -31.89 I.II 
56.30 2.73 4.86 
0. 19 0.57 1.09 
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TABLE 16 

NTCRA Basins Groundwater Monitoring Resuns 
2020Annual Site-Wide GroLJlctNaler, Sllface Water, and Sedimert Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Sile 
Front Royal, Virginia 

FMC-Front Royal A vtex F ibers Location ID: 
2020 Sampling Event Sample Name: Regional Regional 
Validated BSN Wells Well T)Pe: Screening Screening 

Samoled: Level1 

CASNO. COMPOUND UNITS: HO=a().1 
METALS - DISSOLVED 

7440-38-2 Arsenic ug,1, 0.052 
7440-41-7 Beryllium ug,1, 2.5 
7440-43-9 Cadmium ug,1, 0.92 
7440-47-3 Chromium ug,1, 2200 
7440-50-8 Copper ug,1, 80 
7439-92-1 Lead ug,1, 15 

7439-97-6 Mercury' ug,1, 0.063 
7440-02-0 Nickel ug,1, 39 
7782-49-2 Selenium ug,1, 10 
7440-66-6 Zinc ue/L 600 

OTHER 
7440-70-2 Calcium (dissolved) mg/L NV 
7439-95-4 Magnesium (dissolved) mg/L NV 
7440-23-5 Sodium (dissolved) mg/L NV 
16887-00-6 Chloride (As C l) mg/L NV 
14808-79-8 Sulfate (As S04) me/L NV 

FIELD PARAMETERS 

Temperature "C ... 

Conductivity uS/cm ... 
pH S.U. . .. 
ORP mV ... 
Turbidity NTIJ ... 
Dissolved Oxw:en mg/L ... 

1 
• EPA Regional Screening Levels (RS Ls) for tapwater (November 2020). 

2 
- Reported standard is for elemental mercury. NTU = nephelometric turbidity unit 

Bold text indicates detected value NV - No Value Available 
U - Not detected, value indicates reporting limit 
J = Estimated value(+ high bias - low bias) 
NV - No Value Available 
DUP = Duplicate 

uS/cm = microsiemens per centimeter 
ug!L = micrograms per liter 
mgiL = miligrams per liter 
s.u = std. units 
mV = millivolts 

Level1 

HO=l.0 

0 .052 
25 
9.2 

22000 
800 
15 

0.63 
390 
100 

6000 

NV 
NV 
NV 
NV 
NV 

. .. 

. .. 

. .. 

. .. 

. .. 

. .. 

= Detected value exceeds RSL (HQ=a().1). 

----~ = Detected value exceeds RSL (H Q=l .0). UJ = Not detected at estimated detection Limit 

? PARSONS 

025R 
2020AN-025R 

OMW 

07/28/2020 

0 .75 U 
0 .31 U 

0.2 U 
0 .98 U 

l.7 U 
0.45 U 

0.13 U 
1.5 u 

0 .89 U 
15 U 

96 
19 
12 

4.7 
19 

27.84 
0.66 
6.90 

-1 25 .90 
18.98 
1.42 

029 029 (DUP) 108 
2020AN-029 2020AN-029D 2020AN-108 

OMW OMW S BMW 

07/17/2020 07/17/2020 07/17/2020 

0 .75 U 0.75 U 0 .75 U 
0.3 1 U 0.3 1 U 0 .31 U 

0.2 U 0.2 U 0.2 U 
0 .98 U 0.98 U 0.98 U 

8.5 7.6 1.7 u 
0 .45 U 0.45 U 0 .45 U 

0 .13 U 0.13 U 0 .13 U 
2 2 1.5 u 

1.1 J 1.2 J 0 .89 U 
88 77 15 U 

140 140 180 
18 18 17 
46 46 14 
45 45 14 

320 310 240 

19.52 19.52 26.01 
0.98 0.98 982.00 
6.16 6.16 7.01 

103 .50 103 .50 -14 2.40 
22.80 22.80 100.00 
2.93 2.93 0 .81 

110 112 113 
2020AN-110 2020AN-112 2020AN-113 

SBMW S BMW SBMW 

07/30/2020 07/30/2020 07/29/2020 

0 .75 U 0 .75 U 0 .75 U 
0 .31 U 0 .31 U 0.31 U 

0.2 U 0 .2 U 0.2 U 
1.9 J 0 .98 U 0 .98 U 
l.7U l.7U l.7 U 

0 .45 U 0 .45 U 0 .45 U 

0.13 U 0 .13 U 0 .13 U 
27 6.9 l.5U 

0.89 U 0 .89 U 0 .89 U 
83 J 15 U 15 U 

190 380 87 
35 48 JO 

240 94 5.6 
22 65 1.4 

760 990 7.1 

23.4 1 25.00 25.59 
1.91 2.18 0.51 
6.92 6.53 7.60 

-91.40 -74.40 -248.50 
67.90 5.88 10.60 
0.28 0.30 0.09 
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TABLE 16 

NTCRA Basins Groundwater Monloring Results 
2020 Annual Site-Wide Grount:maler, Surface Water, and Sediment Monitoring Report for OU-7, OU- 10, and NTCRA Basins 

Avtex Fibers Superfl.lld Site 
Frori Royal, Virginia 

FMC-Front Royal Avtex Fibers Location ID: 
2020 Sampling Event Sample Name: Regional Regional 
Validated BSN Wells Well T)'pe: Screening Screening 

Sampled: Level1 

CASNO. COMPOUND UNITS: HO=O.l 
METALS · DISSOLVED 

7440-38-2 Arsenic ug/L 0.052 
7440-41-7 Beryllium ug/L 2.5 
7440-43-9 Cadmium ug/L 0.92 
7440-47-3 Chromium ug/L 2200 
7440-50-8 Copper ug/L 80 
7439-92-1 Lead ug/L 15 

7439-97-6 Mercury' ug/L 0.063 
7440-02-0 Nickel ug/L 39 
7782-49-2 Selenium ug/L 10 
7440-66-6 Zinc u!!ll 600 

OTHER 
7440-70-2 Calcium (dissolved) mg/L NV 
7439-95-4 Magnesium (dissolved) mg/L NV 
7440-23-5 Sodium ( dissolved) mg/L NV 
16887-00-6 Chloride (As Cl) mg/L NV 
14808-79-8 Sulfate (As S04) me/L NV 

FIELD PARAMETERS 

Temperature "c ... 
Conductivity uS/cm ... 

pH S.U . ... 
ORP mV ... 

Turbidity NTIJ ... 
Dissolved Oxveen m!!ll ... 

1 
- EPA Regional Screening Levels (RSLs) for tapwater (November 2020). 

2 
- Reported standard is for elemental mercury. NTU = nephelometric turbidity unit 

Bold text indicates detected value NV - No Value Available 
U - Not detected, value indicates reporting limit 
J ~ Estimated value (+ high bias - low bias) 
NV - Nu Va.Jut: Availablt: 
DUP ~ Duplicate 

uS/cm = microsiemens per centimeter 
ug/L = micrograms per liter 
mg/L = milignuns µt:1· liler 
s.u = std. units 
mV = millivolts 

Levet1 
HO=l.0 

0.052 
25 
9.2 

22000 
800 
15 

0.63 
390 
100 

6000 

NV 
NV 
NV 
NV 
NV 

... 

. .. 

... 

. .. 

... 

. .. 

= Detected value exceeds RSL (HQ=O.l ). 
----- ~ Detected value exceeds RSL (HQ~ l .0). UJ = Not detected at estimated detection Limit 

? PARSONS 

114 
2020AN-1 14 

SBMW 

07/29/2020 

0.75 U 
0.31 U 

0.2 U 
0.98 U 

1.7 u 
0.45 U 

0.13 U 
33 

0.89 U 
15 U 

270 
58 

140 
84 

790 

27.94 
1.87 
6.68 

-155.80 
18.10 
0.14 

129 132 
2020AN-129 2020AN-132 

SBMW SBMW 

07/17/2020 07/27/2020 

0.75 U 0.75 U 
0.31 U 0.41 J 

0.2 U 0.2 U 
0.98 U 0.98 U 

5.3 1.7 u 
0.45 U 0.45 U 

0.13 U 0.13 U 
1.5 u 1.5 u 

0.89 U 0.89 U 
29 15 U 

30 280 
2.7 J 42 
2.2 J 180 
1.9 70 

25 710 

18.88 23.01 
0.19 2.02 
7.01 6.52 

102 .50 -70.10 
2.62 3.06 
6.44 3.80 

132 (DUP) B-48A MW-1 2 
2020AN-1 32D 2020AN-B-48A 2020AN-MW-12 

SBMW OM W OMW 

07/27/2020 07/30/2020 07/29/2020 

0.75 U 0.75 U 32 
0.31 J 0.31 U 0.31 U 

0 .2 U 0 .2 U 0.2 U 
0.98 U 0.98 U 1.2 J 

1.7 u 1.9 J 230 
0.45 U 0.45 U 0.63 J 

0.13 U 0.13 U 0.13 U 
1 .5 U 74 12 

0.89 U 0.89 U 1.4 J 
15 U 15 U 650 

280 180 16 
42 22 26 

180 190 3700 
730 24 280 
780 550 5500 

23.01 24.34 23.01 
2.02 1.67 11.08 
6.52 6.77 8.10 

-70 .1 0 -30.80 0.10 
3.06 243.00 1.11 
3.80 0.42 1.69 
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? PARSONS 

TABLE 16 

NTCRA Basins Groundwater Monlorlng Resutts 
2020 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avlex Fibers Superfund Site 
Front Royal, Virginia 

FMC-Front Royal A vtex Fibers Location ID: 
2020 Sampling Event Sample N runc: Regional Regional 
Validated BSN Wells Well Type: Screening Screening 

Samoled: Level1 

CASNO. COMPOUND UNITS: HO=0.l 
METALS -DISSOLVED 

7440-38-2 Arsenic ug/L 0.052 
7440-41-7 Beryllium ug/L 2.5 
7440-43-9 Cadmium ug/L 0 .92 
7440-47-3 Chromium ug/L 2200 
7440-50-8 Copper ug/L 80 
7439-92-1 Lead ug/L 15 

7439-97-6 Mercury2 ug/1, 0.063 
7440-02-0 Nickel ug/L 39 
7782-49-2 Selenium ug/L 10 
7440-66-6 Zinc ue/L 600 

OTHER 
7440-70-2 Calcium (dissolved) mg/L NV 
7439.95.4 Magnesium (dissolved) mg/L NV 
7440-23-5 Sodium (dissolved) mg/L NV 
16887-00-6 Chloride (As Cl) mg/L NV 
14808-79-8 Sulfate (As SO4) moll NV 

FIELD PARAMETERS 

Temperature ' C ... 
Conductivity uS/cm ---
pH s.u. . .. 
ORP mV ... 
Turbidity NTU ... 
D issolved Oxygen me/I ---

1 
• EPA Regional Screen ing Levels (RSLs) for tapwater (November 2020)_ 

2 
• Reported standard is for elemental mercury. NTU = nephelometric turbidity unit 

Bold text indicates detected value NV• No Value Available 
U • Not detected, value indicates reporting limit 
J = Estimated value(+ high bias - low bias) 

DUP = Duplicate 

uS/on = microsiemens per centimeter 
ug/L = mirrograms per liter 

s.u = std. units 
mV = millivolts 

Level1 

HO= l.0 

0.052 
25 
9.2 

22000 
800 
15 

0.63 
390 
100 

6000 

NV 
NV 
NV 
NV 
NV 

. .. 
· --
. .. 
. .. 
. .. 
---

= Detected value exceeds RSL (HQ=0. l ). 
_____ = Detected value exceeds RSL (HQ=l .0). UJ = Not detected at estimated detection Limit 

PZ-03 PZ-06 
2020AN-PZ-03 2020AN-PZ-06 

SBMW SBMW 

07/27/2020 07/3112020 

0.75 U l.~ J 
OJI U 0.31 U 

0.2 U 0.2 U 
0.98 U 1.5 J 

1.7 U 2.8 
0.45 U 0.45 U 

0.13 U 0 .13 U 
2.2 1.5 u 

0.89 U 0.89 U 
15 U 15 U 

390 50 
100 23 
980 90 
130 23 

2800 120 

20.26 22.14 
4.99 0.64 
6.72 7.60 

-124 .00 80.80 
8.95 3.11 
3.03 7.60 

PZ-07 
2020AN-PZ-07 

SBMW 

07/3112020 

2.5 J 
0.31 U 

0.2 U 
1.5 J 
1.7 u 

0.45 U 

0.13 U 
16 

0.89 U 
15 U 

280 
50 

200 
55 

870 

17 01 
1.71 
7.11 

-204 .10 
1.56 
0. 19 
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Table G-6: NTCRA Sumps Results – 2020 

 

 

TABLE 17 

NTCRA Basins Sump Monltorrlg Results 
2020 Annual Sit~Wide Grounclvvaler , S I.Sface Water, and Sediment Monitoring Report for OU-7 , OU-10, and NTCRA Basins 

Avtex Fibers s uperrunct Site 
Frort Royal. V irginia 

FMC-Front Royal Avtex F ibers Location ID: FAB 1-2 FAB3 -1 FAB 6-North 
2020 Sampling Event Sample Name: 2020AN-FAB l -2 2020AN-FAB3-I 2020AN-F AB6-NORTH 
Validated BSN Sumps Groundwater Data Well Type: Screening Sump Sump Sump 

Samole Date: Criteria 1 08/01/2020 08/0 1/2020 08/ 02/2020 
CASNO. COMPOUND UNITS: 

METALS - DISSOLVED 
7440-38-2 Arsenic ug/L JO 17 6.1 0 .75 U 
7440-4 1-7 B eryllium ug/L NV 0.31 U 0 .31 U 0 .31 U 
7440-43-9 Cadmium ug/L 0.72 0 .2 U 0.2 U 0.2 U 
7440-4 7-3 Chromium2 ug/L II 0.98 U 0.98 U 0.98 U 
7,140-50-8 Copper ug/L 9 2.3 2.1 6.8 
7439-92-1 Lead ug/L II 0.45 U 0.45 U 0.45 U 
7439-97-6 Mercury ug/L 0.77 0. 13 U 0. 13 U 0. 13 U 
7440-02-0 N ickc:1 ug/L 20 19 18 .17 

7782-49-2 Selenium ug/L 5 0 .89 U 1.4 J 0.89 U 
7Ll40-66-6 Zinc ua/L 120 15 U 15 U 43 

OTHER 
7440-70-2 Calcium. Dissolved mg/L NV 160 94 270 
7439-95-4 M,1gnc:siu111, D issolved mg/L NV 5 1 69 34 
7440-23-5 Sodium, Dissolved mg/L NV 48 160 47 
16887-00-6 Chloride (As Cl) mg/L 230 18 23 14 
14808-79-8 Sulfate (As SO4) me/L 250 620 790 480 

FIELD PARAMETERS 
Temperature "C --- 29.54 29.9 24.91 
Conductivity uS/cm --- 1.28 1.72 1.32 
pH s.u. --- 8.16 8.41 7 .07 
ORP mY --- 28 .2 4.3 -37 .1 
Turbidity NTU --- 2.77 1.47 23 .8 
D issolved Oxv£er1 me:/L --- 7.7 6.03 3 .8 

1 
- Screening va lu e used for comparison is lhe lowest value of the freshwater 

aquatic life criterion or human hea lth criterion. NTU = nephelometric turbidity unit 
2 

- Screening value is for Chromium (VJ). NV - No Value Available 
Bold text indicates detected value uS/cm = m icrosiemens per centimeter 
u - Not detected, value indicates reporting limit ug/L = microgrnms per liter 
J = Estimated value (+ high bias - low bias) mg/I..= miligrams per liter 
NV - No Value Availab le s .u = std.units 
DUP ~ Duplicate m V ~ millivolts 

·- = Detected value exceeds Screening Criteria. 

~ PARSONS 

FAB 6-South SB 1-1 SB 1-2 
W20AN-F AB6-SOU TH 2020AN-SB I-I 2020AN-SBl-2 

Sump Sump Sump 

08/02/2020 08/01/2020 08/01/2020 

0.75 U 4.5 J 3.4 J 
0.3 1 U 0.31 U 0.31 U 

0.2 U 0.2 U 0 .2 U 
0.98 U 0.98 U 0.98 U 

17 3.8 5 
0.45 U 0.45 U 0.45 U 
0.13 U 0.13 U 0. 13 U 

JO 1.5 U 1.5 U 
12 0.89 U 0.89 U 
44 1 5 U 15 U 

280 35 51 
38 6. 1 2. 1 J 
53 19 9 
13 2.3 1.7 

460 29 14 

21.84 24 .06 23.98 
1.39 0 .57 0.38 
6 .83 8 .58 8.97 
-7 .I 12.7 -11.6 
6 .93 165 583 
l.91 3 0 1 3.24 
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TABLE 17 

NTCRA Basins Sump Monitoring Results 
2020 Amual Sile-Wide Grountmater, Surface Water, and Sedim ent Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Site 
Front Royal, Virginia 

FMC-Front Royal A vtex Fibers Location ID: SB 1-3 SB 1-4 SB 3-1 
2020 Sampling Event Sample Name: 2020AN-SB1-3 2020AN-SB1-4 2020AN-SB3-l 
Validated BSN Sumps Groundwater Data Well Type: Screening Sump Sump Sum p 

Samo le Date: Criteria1 08/01/2020 08/01/2020 08/0 1/2020 
CASNO. COMPOUND UNITS: 

METALS - DISSOLVED 
7440-38-2 Arsenic ug/L 10 5.9 8.2 2.3 J 
7440-4 1-7 Beryllium ug/L NV 0 .31 U 0.3 1 U 0.31 U 
7440-43-9 Cadmium ug/L 0.72 0.2 U 0 .2 U 0 .2 U 
7440-47-3 Chromium2 ug/L 11 2 .9 0 .98 U 0.98 U 
7440-50-8 Copper ug/L 9 9.9 4.4 1.7 U 
7439-92-1 Lead ug/L 11 0 .45 U 2 .2 0.45 U 
7439-97-6 Mercury ug/L 0.77 013 U 0.13 U 0.13 U 
7440-02-0 Nickel ug/L 20 11 19 3.5 
7782-49-2 Selenium ug/L 5 0 .89 U 1.3 J 0.89 U 
7440-66-6 Zinc ug/L 120 15 U 15 U 15 U 

OTHER 

7440-70-2 Calcium. Dissclved mg/L NV 15 2.7 J 8.1 
7439-95-4 Magnesium, Dissolved mg/L NV 50 0.26 U 42 
7440-23-5 Sodium. Dissolved mg/L NV 720 320 150 
16887-00-6 Chloride (As Cl) mg/L 230 89 90 20 
14808-79-8 Sulfate ( As SO4) me/L 250 780 230 75 

FIELD PARAMETERS 
Temperature "C --- 25.59 22.76 28.01 
Conductivity uS/cm --- 3.36 1.45 0.88 
pH S.U. --- 8 .78 10 .25 9.06 
ORP mV --- -47.1 -26.7 -1.3 
Turbidity NTU --- 1.62 11.6 4.39 
Dissolved Oxygen mg/L --- 8 05 6.36 5.43 

1 
- Screening value used for comparison is the lowest value of the freshwater 

aquatic life criterion or human health criterion. NTIJ = nephelometric turbidity unit 
2 

- Screening value is for Chromium (VI). NV - No Value Available 
Bold text indicates detected value uS/cm ~ microsiemens per centimeter 
U - Not detected, value indicates reporting limit ug/L = micrograms per liter 
J = Estimated value(+ h igh bias - low bias) mg/L = miligrams per liter 
NV - No Value Available s.u = std. units 
DUP ~ Duplicate mV ~ millivolts 

= Detected value exceeds Screening Criteri a. 

SB 4-1 SB 4-2 
2020AN-SB4-l 2020 AN-SB4-2 

Sump Sump 

08/01/2020 08/01/2020 

1.5 J 72 
0.31 U 0.3 1 U 

0.2 U 0.2 U 
0.98 U 0.98 U 

3.6 1.7 u 
0.45 U 0.45 U 
0.13 U 0 .1 3 U 

6.6 1.5 u 
0.89 U 0 .89 U 

69 25 

86 110 
53 32 

120 68 
27 15 
82 130 

23.71 24.72 
1.16 0 .99 
804 8.3 
14.2 -135.3 
31.9 10.9 
2.99 1.94 
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Table G-7: Influent Leachate Sampling Summary 2015-2016 
Source: 2016 SITE-WIDE O&M REPORT 

ConsUtuonl 
Ca rbon D,so lffifo 

Antim,n11 
Arsenic 
Iron 

~]i!kl:ihyl N1trogtn 

Total Nltrlte/Nltrate Nitrogen 

Totll Nitrogen [~OZ/N03/TKtl) 
Tool Pho~phcrous as P 
Chom.ical 0:<ygen Demand (COOi 

~ luble COO 
Blolo~~ Oll'{gen Dema~tl (BOD) 

Soluble BOD 

Total lll l@ llni ty 

Cal'bonall! Alkall"llV 

Blcarbona te ~kali nl ty 

tfydriclcl@ Alkal nitv 

Total Olsol,.,d s;olids (TDS] 
Disolved Sulflde 

51Jlfid@ ;u H25 
Un..oolzed H2~ 
Density 

Spl!Cllic Cond uc.trnrn 
pH 

Ternerawre of pH 

NR = llot Reportod 

hS = Not Smlpled 
DU P = Ouptcate Sam,le 
0 = Not Detected 

J = Estlmanrct Value 
J. = i::strm.n~d V! IU! (SI.mid~ 

Un,ts 

ug/L 

mll/L 
mg/l 
mg(L 

melt 
m!i/l 
mg/L 
mll/L 
mg/L 
m!l{,L 

mg/L 
mg/L 

mg/Las CaC03 
mg/L ~s C:£'03 

mg/la.sCaC03 

mg/L as CaC03 
mg/l 
mg/L 
mg/L 
mg/L 
g/m l 

umhos/cm 
~td. Units 

Deg. C 

• = ln<trument relat ed QC Is out, id~ acuptabl@ llmlu 

B =Coostitue11t Oetected rn Blank. Sampte 
fl = MS 1r.d/~r MSD tl}~VN''I o,itsldt ac~Qjltlbr@ llm.~ 

= Holding tJm.,e,ceeded 

7/N/21iH 

1,200 

0.012.3 
0.0347 
a.usu 

2.9 J 
0.40 U 

2.9 J 
13 
368 

247 
2U 
194 

858 

NR 
NR 
NR 

USO 
190 

3.8 

NR 
0.998 

3,260 
M 
NR 

ll/9/201.S 8/9/21l16 
360 190 

0Jl)55 0.002'12 U'B 
0.0¢82 D.01S7 
D.427 0.380 

0.831 !JR 

0.40 U llR 

0.83J 2.6S 
0.98 0.57& 
287 120 

300 125 
135 82.6 
101 76.0 

8'18 ~78 
NR 11.5 
NR 466 

NR 5.00U 
1.~00 ~, 
U7 29,6 

5.4 U 1rn 
NR 4.97 

0.998 0.99'1 

2,130 1,580 
•U 8.47 

19.7 IJR 

TAl!il~? 

Summary ol 1nnu11nt Sampling 
Avtex ffbers ~uperf•nd ~lt.e 

Front Raf"I, Vlrgi.nia 

TW-01 
8/1/2011 7tl,1/W18 7/2.4/1019 

2l.7 0.0185 21 

D.0008281 0. OOffi4 ~ J O.llJOMJ 
0Jlll874 o.oong 0.00? 1 

(l.126 1.37 0.047 U 

J\R NR l.7J 
J\IR NR 0.031 U 

0.693 2.91 l.7 J 
0.334 J 0.305 0.36 

105 90.9 87 

91.SJ 89.l 87 

6l.6 45.9 31) 

5J.6 520 L2U 

353 37'1 390 
3S3 31.3 NR 

S.00 U 342 NR 
S.00 U 5.00U NA 

860 8~ 910 
0.250 U 0.500 U 30 

J\.R NR NA 
0.100 U 0.100 U NR 

0.999 0.999 1 

1,137 1,200 1400 
8.25 ~.Oi 8.<IJ 

27.55 20.45 NR 

G-39 

lVt/-02 
8/3{:1020 7/29/.!0H ?/23./lOlS '1m/201S (DUI') 12/9/201S ll/9/2016 1111no1, 

130 7S 3,100 NR 3,600 S47 994 

O.OOH J 0.0014] 0.0174 0.01ij5 0,0125 0.00478" 8 0.00319 
0.014 0.012 01l8B6 0.01)42 0,0102 0.029B 0.0291 

0.075 J o.oau 0.115 U 0.!15U 0.3D9 0.0513 0.122 

Ul 0.72 BJ 3.4J 2.0 NR NR 
0.045 U Cl.069 0.40U 0.40U 0.40U NR NR 

2.2 J 0.79 3.3 J 3.4 J 2.0 1.03 1.6 
0.56 0.59 !.65 u 1.8 0.82~ 0 .. 907 1 
110 110 375 386 483.0 212 182.0 

110 99 408 391 522 137 ,7.9 J 
59 i;o 227 227 204 114 112 

110 so 144 143 139 108 98 

640 610 1,460 1,<170 2,100 877 1,060 

NR NR NR NR NR 37.9 llliO 
NR NII NR NR NR 8l9 S.O0 U 

IIR NR NR NJ1 Na 5.00 U 5.0DU 
HOO 1200 '.l-,GlO 3.~~o ~.~40 1.780 t420 
41J 45 2.2 1 212 2 21 39 0..250 U 

NR Ml 11 11 2.2 NR NR 
NR N1!. NR NA Nl Ii.SO 11.lOOU 
1 1 0.995 0.9~7 0.997 0.999 l 

1900 1900 7,470 7,450 ~.850 2..S80 3,077 
8.i J. 8.1 J 8.J SJ 9.0 7.9 8.3 

NR Nil NR NR 19.7 NR 2452 



Constituen t 

Carbon Disu lfide 

Antimony 

Arsenic 

Iron 

Kj e ldahyl Nitrogen 

Total Nitri te/Nitrate Nitrogen 

Total N ltrogen ( N02/N 03/TIIIN) 
Total Phosphorous as P 

Chemical Oxygen Demand {COD) 

Soluble COD 

Biological Oxygen Demand !BOD) 

Soluble BOD 

Total Alka l ini ty 

Carbonate Al kallnfty 

Bica rbonate Al kalinity 

Hydrxlde Alkalinity 

Total Disolved Solids [TDS) 
Disolved Su lfide 

Sulfide as H2S 

Un,lonlzed H2S 

Density 

Specific Conductance 

pH 

Temerature of pH 

NR = Nol Reported 

S = Not Sampl.ed 
DU P = Dupllca l e Samp le 

U = Not Detected 

l = Est lmat !!d Value 

J. = Estimated Va lue !Biased tow) 

Units 

ug/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 
mg/l 

mg/l 

mg/l 

mg/l 

mg/l 
mg/L as C,iC03 

mg/l as CaC03 

mg/l as CaC03 

mg/L as CaC03 

mg/l 
mg/l 

mg/l 

mg/l 

g/m l 

umhos/cm 
Std. Units 

Deg. C 

• = Instrument related QC ls outside acceptable limits 
B = Consti tuent Detected in Blank Sample 

Fl = MS and/or MSD rncovery out.side acceptable llmft.s 

H = Holding time exceeded 

7/31/2018 

0 

0.00396 

0.0426 

0.293 

NR 

NR 

1.7 
1 .23 

248.0 

2.38 
162 

68 
1,350 

84.7 

1270 

5.00 U 

2,690 

0.500 U 

NR 

0.100 U 

l 

3,560 
7.9 

20.32 

TW-02 (Cont' dl 

7/24/2019 12/ 9/2020 7/29/2021 

830 320 130 

0.004 0.0047 0.0013 J 
0.037 0.037 0.0094 

0.047 U 8.1 0.34 

2.8 J 3.9J 0.76 

0.031 U 0.031 U O.D75 

2.8 J 3.9J 0.8 
0.28 1.4 0.61 

220 290 100 

230 140 85 

110 150 49 

64 83 38 
1200 1100 910 

NR NR NR 

NR NR NR 

NR NR NR 
2300 2.200 1900 

78 92 39 

NR NR NR 
NR NR NR 

1 1 0.99 

3500 3700 2900 
8.4 J 8.2J• 7.9 J 

NR NR NR 

TABLE 7 

Summary ol lnHuenl Sampling 
Avtex fibers Superfund Site 

Front Royal, Virglnl.a 

7/23/2015 12/9/201!, 12/9/2015 I DU P) 

9 2 J NR 
0.0017 U 0.00-033 U 0.00033 U 
0.0017U 0.00054 U 0.00054 U 

0.307 J 0.0524 J 0.0488 J 

2.5 U 0.50 U 0.52J 

0.40U 0.046 J 0.40 U 

2.5 U 0.50 U 0.52 J 
0.05 0.050 U 0.050 U 

u 28.7 J 31.0 J 

20.8 1 28.7 J 

9 .3 10.6 9.9 

7.4 6.9 7.5 
176 267 269 

NR NR NR 
NR NR NR 
NR NR NR 
384 740 739 
6.8 8.2 8.6 

0.54 0.98 0.86 

NR NR NR 

0.994 0..995 0.994 

726 1,130 1,130 
8. 1 7.9 8.0 

NR 21.2 21.1 

G-40 

8/9/2016 

1.26 
0.000911 UJ•B 

0.000500 U 

0.273 

NR 

NR 

0.499 
0.0500 U 

27.6 

28.4 

10.2 

6.74 
257 

5.00 tJ 
257 

5.00 tJ 
736 
3 .79 

NR 

0.100 U 

0 .998 

1,130 
6.98 
NR 

TW-03 

8/1/2017 7/31/2018 7/24/2019 12/10/ 2020 7/29/ 202 1 

0558 0.00213 0.56 J 0.28 U 0 .. 59 U 

0.000800U 0.000800 U 0.00057 U 0.00057 U 0.00057 U 

0.000956 J 0.00545 0.00075 U 0.00075 U 0.00075 U 

0.0561 11.2 0.047 U 0.047 U 0.55 

NR NR 1.6 U 5 0.46 

NR NR 0.031 U 0.031 U 0.04 U 

0.543 0.749 1.6 U 5 0.5 
0.0500 UJ 0.0500 U o.m1 u 0.037 U 0.049 J 

13.9J 20.2 12 1.3 22 

14.9J 15.4 J 14 12 20 

6.38 2.00 U 1.2 U 6.5 U 7.7 

4.27 20.0 U 1.2 U 1.2 U 12 
262 259 230 240 290 

262 5.00 U NR NR NR 
5.00U 259 NR NR NR 
5.00U 5.00 U NR NR NR 

698 703 630 690 920 
0.250U 0.500 U 2.8 3.9 7 

NR NR NR NR NR 

O.lOOU 0.136J NR NR NR 

0.999 0.999 1 1 1 

1,066 1,030 960 12.00 1500 
7.92 7.36 7.9 J 7.6 J• SJ 

36.77 24.58 NR ffR NR 



Constituent 

Ca rbon Dlsu lfid@ 

Antimony 
Arsenic 

Iron 

Kje ld-ahyl Nitrogen 

Tot al Nitrite/Nitrate Nit rogen 

Total Nitrogen [N0 2/N03/TKNJ 
Total Phosphorous as P 

Ch@mlcal Oxyg@n Demand {COD) 

Solub le COD 

Biological Oxygen Demand {BOD) 

Soluble BOD 
Total AlkaJ In lty 

Ca rbonate Al kallnllV 

Bica rbonate Al kallnlty 

Hydndde Alkalinity 

Total Dlsolved Solfds (TDS) 
DI solv@d Su lfid@ 

Sulfide as H2S 

Un-fonlz@d H2S 

D@nslty 

Speci l ic Conductance 

pH 

Temerature of pH 

NR = Nol R@ported 

NS = Not Sampled 
DU P = Dupllca te Sample 

U = Not Detected 

J = Estima ted Value 

J. = £slfmated Va lue {Biased Low] 

Units 

ug/L 

mg/ L 
m&fl 

m&(L 

m&/l 

m&fl 

m&/l 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/las CaC03 

mg/L as CaC03 

mg/las CaC03 

mg/L as CaC03 

mg/L 
mg/L 

mg/L 

mg/L 

g/ml 

umhos/cm 
Std. Units 

Deg. C 

~ = Instrument related QC Es outside. acceptab le limits 
8 = Constituent Detect@d i.n Blank Sample 

Fl= MS and/or M SO rocovery outside accep table limits 

H = Holding t ime exc@eded 

7/24/2015 12/9/2015 8/8/2016 

33,000 5,400 5320J 

0.01S2 0.0038 0.0106J "B 
0.0198 0.0116 0.00880 J 

0.612 J 3.9 0.832 

20.1 25.0U NR 

0.80U <0.40 NR 

20.1 25.0U 10.3 
S.8 0.44 J 0.299 

8,070 3,820 2850) 

8.090 3,450 3570) 

5,000 1,890 1,970JH 

4.240 1,710 1.93011-i 

9,250 5,23.0 5.00 U 

NR NR S.00 U 

NR NR S.00 U 

NR NR 5.00 U 

15,700 6,880 7.220 
1,560 44 7 O.SO U 

234 22 NR 

NR NR 0.100 U 

L OO 0.999 1.04 

20,700 U,300 8.180 
7.7 8.3 7.61 

NR 19.2 NR 

TABLE 7 

Summa,y of 1nnuent Sampling 

Avtex fibers Superfund Si te 

Fron L Royal, Virg[nia 

VB-00 

l/31/2018 7/31/2018 7/29/201!J 8/3/2020 

54 25.7 19 41 
0.00111J 0.00161 J 0.00057 U 0.00074-J 

0.0329 0.037S 0.017 0.027 

0.0867 1.19 0.088J 0.056 J 

NR NR 21 7.3 

NR NR 0.03 1 U 0.031 U 

3.87 4.08 21 7.3 
0.333 0.391 0.2 0.47 

B l 514 210 430 

2.54 485 160 380 

95.2 212 37 J 120U 

125 103 19 J l20U 
2500 2500 1900 3600 

5.00U 5.00U NR NR 
2500 2500 NR NR 

5.00U 5.00U NR NR 
3,300 3,900 2600 3300 

0.500U 0.500 U 68 160J 

NR NR NR NR 

0.250 J 0.247 J NR NR 
l l 1 1 

4,600 5,490 3900 S700 
7.21 6 .. 91 6.9 J 7. lJ• 

2.87 23.36 NR NR 

G-41 

VB-9·SUMP VB-10 

7/30/2.021 7/25/2019 8/3/2020 7/30/2021 7/24/2015 12/9/2015 8/9/2016 

30 40 12 210,000 5,200 185 

0.0016 J 0.00072 J 0.00074 J 0.043 0.0032 0.0131 J" B 
0.046 0.027 0.015 0.0896 0.063 0.0769 

1.1 0.056 J 1.3 0.4S4 J 0.1941 0.644 

5.6 6.7 17 10.3 25.0 U NR 

0.031 U 0.035 J 0.2A 1.9 0.40U NR 

5.6 6.7 17 12.2 25.0 U 5.S 

0.51 0.46 0.82 0.2 1.0 1.53 
350 380 300 1,960 2,840 897 

400 420 280 1 ,360 2,810 508 
140 120U 110 1,110 1,710 342 

DRY 
100 120 U 100 955 1,370 72.0 

3500 3400 2100 5,920 5,280 5.00U 

NR NR NR NR NR S.OOU 

NR NR NR NR NR 5.00U 

NR NR NR NR NR S.OOU 

3900 3700 4000 10.100 7,560 7,930 
170 160) 80 706 15S 11.7 

NR NR NR 0.054 U 10.9 NR 
NR NR NR NR NR 4.09 
l 1 1 1.00 1.00 1.01 

5900 5600 5900 14,900 11,700 99,30 
7.0J 7.1J. 6.9 J 9.1 8.1 8.07 

NR NR NR N·R 19.3 NR 



Constituent 

Ca rbon Dl,u lflc!e 

Antimony 

Arsenk 

Iron 

Kjeldahyl Nitrogen 

Total Nitrite/Nitrate Nitrogen 

Total Nitrogen (N02/ Nm/TKNJ 

Total Phosphorous as P 

Chemical Oxygen Demand {COO) 

Solub le COD 

BiO!oglcal Oxygen Demand (BOD) 

Soluble BOD 

Total AlkaJ In lty 

Ca rbona te Al kalinity 

Bicarhonate Al kal inity 

Hvclrxfdc Alkalinity 

Total Oisolved Solids (TOSJ 

Dlsolved Su lndc 

Sulfld~ as H2S 

Un-ionized H2S 

Denslty 

Specific Conductance 

pH 

Ternerature of pH 

NR = No l Reported 

NS= Not Sampled 

DUP = Duplicate Sample 

U = Not Detected 

J = E.stlmated Value 

J. = Estimated Value (Biased low) 

Units 

ug/L 

mg/L 

mg/L 

mg/L 

mg/l 

mg/L 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/L as CaC03 

mg/l as CaC03 

mg/l as CaC03 

mg/l as CaC03 

mg/l 
mg/l 

mg/l 

mg/L 

g/ml 

umhos/cm 

Std. Units 

Deg. C 

' = Instrument related QC is outside acceptable limits 
B = Constituent Detected In Blank Sample 

Fl= MS and/or MSO rocovery outside acceptable limits 

H = Holding time exceeded 

7/31/2018 

5 

0.00437 

0.0943 

0 .0797 

NR 
NR 

8.57 
0.949 

1,380 

1,2~0 

1000U 

713.0 

2500 

5.00 U 

2500 

5.00 U 

6,730 

0.500 U 

NR 

0.222 ) 

1.01 

8660 

7.03 

19.76 

VB-10 (Cont'd) 

7/29/2019 8/3/2020 

1100 2,000 

0.0012J 0.0024 

0.036 0.071 

0.048 J 0.17 

9 15 

0.061 0.065 

9.1 15 

0.42 0.76 

580 1700 

S80 1900 

154.40 J 530 

61J 530 

3300 5700 

NR NR 

NR NR 

NR NR 

4100 5800 
290 330J 

NR NR 

NR NR 

I 1 

6000 8700 

7.0J 7.lJ• 

NR NR 

TA.BLE 7 

Summary of lnHuent Sampling 

A\llex Ffbers Superfund Si te 

Front Royal, Virginia 

7/30/202 1 1/31/2018 7/31/2018 

518 4 

0.00605 0.00557 

0.0705 0.1 

0.432 0.0786 

NR NR 
NR NR 

6.65 9.6 

0.699 0.533 
415 1,520 

403 1,680 

243 1000 U 

DRY 
144,0 961.0 

2500 2500 

5.00U 5.00 U 

2500 2500 

5.00U 5.00 U 

5,780 7,160 

0.500 U 0.500 U 

NR NR 

0.140 ) 0.193J 

1.00 1.01 

7620 10100 

7.75 7.14 
L36 19.18 

G-42 

VS.10-SUMP VB-11 

7/25/2019 8/3/2020 7/29/2021 7/24/2015 12/9/2015 8/9/2016 9/23/ 2020 7/30/2021 

1500 2000 27 110 NS 45.8 0.49] 

0.003 0.0025 0.00057 U 0.00066U NS 0.00706 J h B 0.00057 U 

0.075 0.074 0.0095 0.0286 NS 0.0314 0.0031J 

0.24 0.19 1.7 0.879J NS 4.46 8.5 
6.7 19 14 4.lJ NS NR 6.7 

0.031U 0.046J 0.068 O.SOU NS NR 0.031U 

6.7 19 14 4.lJ NS 1.19 6.7 

0.56 0.73 0.31 1.0 N.S 0 .4 0.42 

1100 1500 240 205 NS 1,240 47 

1200 1900 240 2S.4J NS 137 43 
450 520 71 47.5 NS 49.1 15 J-

440 560 68 < S.7 NS 11.7 1.2 UJ 
ORV 

4700 5500 1500 1,840 NS 1,350 1500 

NR NR NR NR NS 5.00U NR 

NR NR NR NR NS 1,350 NR 

NR NR NR NR NS 5.00U NR 

5700 5600 4500 2,260 NS 1,720 1500 

430 330) 73 30.8 NS 5 0.58 U 

NR NR NR 12.0 NS NR NR 

NR NR NR NR NS 0.784 ) NR 

1 1 0.99 0.996 NS 1.03 1 

8100 8700 6100 3,990 NS 2,600 2600 

7.2 J 7. lJ• 6.9J 7.2 NS 7 6.91 

NR NR NR NR NS NR NR 



Const[tuen I 

Ca rbon Dlsulflde 

An~mony 

Ac-senic: 
Iron 

Kje Id ahyl Nitrogen 

Total Nlt:rlte/Nltrate Nitrogen 

Total Nlt:rogen (N02/N03/TKNJ 

Total Phosphorous as P 

Chemical Ox\lllen Demand (COO) 

Solub le COD 

Biological Oxygen Demand (BOD] 

Solub le BOD 

Total Alka.lln.ity 

Carbonate Alkallntty 

Bica rbonate Alkalinity 

Hydn<fde Alka linity 

Total Oisolved Solids (ms) 
Dlsolved SU!flde 

Sulfide as H2S 

Un-fonlzed H2S 

Denslty 

Specific Conductance 

pH 

Temerature of pH 

NR = Not Reported 

N5 = Not Sampled 

OUP = Duplicate Sample 

U = Not Detected 

J = Estimated Value 

J. = Est£mated Value (Biased low) 

Units 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/l as CaC03 

mg/l as CaC03 

mg/las CaC03 

mg/l as CaC03 

m&/L 
mg/L 

mg/L 

mg/L 

g/m l 

umhos/cm 

Std. Units 

Oeg. C 

A = Instrument related QC is olllslde acceptable ltm its 

B = Constiluent Detected In Blank Sample 

Fl= MS and/or MSO rero\/ery outside accep table limits 

H = Holding time exceeded 

1/31/2018 7/31/2018 

L 28 1.79 

0.000800 U 0.000800 U 

0.0049 0.00855 

2.08 1.73 
t,IR NR 

t,IR NR 

3.64 6.28 

0.2 0.0931) 

37 63 

20.9 62.6 

11.1 13.6 

5.54 6.63 
1,500 1,460 

5.00 U S.OOU 

1,500 1,460 

5.00 U s.oou 
1,710 1,810 

0.500 U o.soou 
NR NR 

0.345J 0347 J 

1 1 

2,530 2,650 

7 7 

7.9 21.63 

VS-11-SUMP 

7/25/2019 

1.4 

0.00057 U 

0.00<11 J 

20 

10 

0.031 U 

10 

0.32 

45 
45 

190 

35 

1400 
NR 

NR 

NR 

1600 

O.SO J 

NR 
NR 
l 

2400 
6.8J 

NR 

TABLE? 

Summary ol lnHuent Sampling 

Avtex Fibers Superlund Site 

front Royal , Virginia 

9/23/2020 7/30/2(121 7/28/2.016 

0.38 J 0.61J 1U 

0.00057 U 0.00057 U 0.00096 J 
0.0030) 0.0027 J 0.05 12 

8.1 14 4.9 1 
7.3 5.8 2.8 

0.031 U 0.02 U 0.053 J 

7.3 5.8 2.9 

0.4 1 0.33 1.5 
32 52 143 

30 45 152 

14J- 9.7 9.2 

1.2UJ 6 8.1 U 

1500 1500 2,590 

NR NR NR 

NR NR NR 

NR NR NR 

1500 1600 4,640 

0.80J 0.58 U 0.054 U 

NR NR 0.054 U 

NR NR NR 

l 1 1.00 

2600 2500 7,400 

6.9 J 6.8 J 7.3 

NR NR NR 

G-43 

LS-01 

12/9/2015 8/9/2016 8/1/2017 08/09/2 018 7/25/20J!J 8/3/2020 8/3/W20 (OUP) 

lU 4.10 1.10 U 0.754 0.28 U 4 4.8 
0.00043 J 0.00843 J • B 0.00197 J 0.000800 lJ 0.00078J 0.00057 U 0.00057 U 

0.0177 0.117 0.186 0.0248 0.026 0.0013 J 0.00087 J 

1.74 11.9 7.79 10.1 L7 0 .46 0.45 

0.99) NR NR NR 3.9 ) 2 .8J 22 J 

< 0.40 NR NR NR 0.57 0.031 U 0.031 U 

0.99) 3.05 5.5 2.07 4.S J 2.8J 2.2) 

0.32 1.09 5.68 1.77 J 0.13 0 .62 0.59 

58.1 206 413 69.6 75 23 21 

62.7 196 389 39.8 71 22 25 

<6.0 10.6 20.0 U 4.59 1.2 U 1.2 lJ 3.7 

5.8 U 3.93 20.0 U 5.31 1.2 U LZlJ 1.2 U 

1,320 s.oou 5.00 U 883 1800 610 610 

NR 5.00 U 5.00 U 5.00U NR NR NR 

NR 5.00U 5.00 U 883 NR NR NR 

NR 5.00 U 5.00 U 5.00U NR NR NR 

2,110 6.830 10,600 1300 3000 1300 1300 
0.054 U 0.564 J 0.250 U a.soou 1 1.8 ) 2.0J 

0.054 U NR NR NR NR NR NR 
NR 1.96 0.100 U 0.358 J NR NR NR 

0.996 1 .04 1.01 0.999 1 1 0 .. 99 

3,870 8,560 13,967 2060 4500 2100 2100 
8 7.27 7.59 6.58 7.4 J 7.1 j . 7.0 J-

19.8 NR 27.9 19.78 NR NR NR 



Constituent 

Ca rbon Dlsu lflde 

Antimony 

At,stmic 

Iron 

Kjeldahyl Nitrogen 

Total Nit.ri te/Nitrate Nitrogen 

Total Nitrogen [N02/N03/TKNJ 

Total Phospho rous as P 

Chemical Oxygen Demand (COD) 

Soluble COD 

Biologkal Oxygen Demand (BOD) 

Soluble BOD 

Total Alka I inlty 

C.a rbon.a te Al kali nfty 

Bica rbona t.e Al kali nl ty 

Hyd rxl:de A lka llni ty 

Tot>I Dlsolved Solids (TDS) 
Dlsolved Su lnde 

Sulfide as H2S 

Un-Ionized H2S 
Denstty 

Specific Cond ucta nee 

pH 

Temerature o f pH 

R = Not Reponed 

NS = No t Sampled 

DUP = Duplicate Sample 

U = Not Detected 

J = Estimat ed Value 

J. = Estimated Value (Biased low) 

Uni ts 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L a, CaC0 3 

mg/L as CaC03 

mg/L a, CaC03 

mg/L as CaC03 

mg/L 

mg/L 

mg/L 

mg/L 

g/ml 

umhos/cm 

Std. Units 

Deg. C 

A = Jnsirument relat ed QC ls outside acC1?ptab-le limits 

B = Constituent Detected rn Blank Sample 

H = MS and/or M SD recovery outside aeceptable llmfts 

H = H aiding time exceeded 

LS-01 (Con t'd) 

7/29/2021 7/28/2015 

2.9 36 

0.0016 J 0.00088 J 

0.16 0.0377 

11 0.364 

4.8 1.2 

0.085 0.13 

4.9 L3 
4.4 1.0 

.380 73.7 

340 87.5 

60 5.6 U 

60 4.7 U 

5400 1,280 

NR NR 

NR NR 

NR NR 

8700 2,010 

0.58 U 0.054 U 

NR 0.054 U 

NR NR 

0.99 0.998 

12000 3,950 

7.7 J 8.6 

NR NR 

12/9/2015 

7 

D.D0072J 

0.0673 

0.0909] 

1.2 

0.40U 

1.2 

2.2 

135 

149 

6.1 

6.0U 

2,340 

NR 

NR 

NR 

3,480 

0.0-54 U 

0.054 U 

NR 
0.996 

6,670 

9 .1 

19.7 

8/9/2016 

16.8 

TABLE 7 

Sum mary ol 1nHuent Sampling 

Avtex Fibers Sup!!rfund Site 

Front Royal, Virginia 

1.5-02 

8/1/2017 08/09/2018 

7.49 4.03 

0.0102 J • B 0.D0424 J D.00080D U 

0.199 0.26.3 J 0.0218 

0.275 0. 165 J 0 .213 U 

NR NR NR 
NR NR NR 

2.19 4.24 0 .644 

4.12 8.12 J 0.214 J 

238 399 30.4 

235 371 ] 24.9 

5.18 20.0U 2.00 U 

4.06 20.0U 2.00 U 

S.OOU 5.00U 682 

434 S.OOU 5.00 U 

s.oou 1630 682 

s.oou 5.00U 5.00 U 

7,710 11,700 1090 

3.06 0.250 U 0.500 U 

NR NR NR 
0.512 1 D.100 U 0 .100 U 

1.01 1.01 0 .. 999 

10,100 14,808 1690 

8.9 9 .07 8.23 

NR 28 .. 23 25.01 

G-44 

LS-03 

7/25/2019 8/3/2020 7/29/2021 7/29/2021 (DUP) 7/28/2015 12/9/2(],15 8/9/2016 

5.7 7.3 4.6 4.5 l U lU D.284J 

D.0027 D.004 0.0035 0.0035 0.00033 U 0.00033 U 0.000976 UJAB 

0.17 0.21 0.17 0.16 0.0020 J 0.0017 J 0.001.34 J 

0.27 0.43 0.18 0.16 11.0 4.89 16.4 

4.S J 20 J 2.3 J 2.5 5.6 2.7 NR 
0.031 U 0.045J 0.087 0 .084 0.040 U 0 .040 U NR 

4.5 J 20 2.4 2.6 5.6 2.7 4.62 
3.6 7.7 4.7 5.2 1.5 0.54 1.48 
210 320 3DO J 360 39.2 40.0J 45 .9 

210 350 270 280 48.41 49.lJ 40.8 

.36U 10 60 60 10.4 8.5 11.8 

.36U 1D 60 60 .3 .8U 6.0U 3.03 

4600 8800 5600 5700 554 664 623 

NR NR NR NR NR NR 5.00U 

NR NR NR NR NR NR 623 

NR NR NR NR NR NR 5.00U 

7400 8900 8700 9100 1,920 1,350 1,2.20 

6.8 4.2 J 5.6 5.8 0.10] 0.054 U S.OOU 
NR NR NR NR 0.0801 0.054 U NR 

NR NR NR NR NR NR D.100 U 

1 1 1 1 0.998 0.996 1.03 

10000 14000 13000 12000 2,980 2,220 1,870 

9.0 J 9.QJ. 9 J 9 .lJ 6.5 7.2 6.5 2 

NR NR NR NR NR 19.8 NR 



Constituent 

Carbon msu lflde 

Antimony 
Arsenic 

Iron 

Kjeldahyl Nitrogen 

Total Nitrite/Nitrate Nitrogen 

Total Nitrogen (N02/N03/TKN) 
Total Phosphorous as P 

Chemical Oxygen Demand {CODI 

Soluble COD 

Blologlcal Oxygen Demand {BOD} 

Soluble BOD 
Total Alkalinity 

Carbonate Alkalinity 

Bicarbonate Alkallrtity 

Hy"drxide Alkalini ty 

Total Dlsolv@d Solids (TOSI 
Disolved Su I fide 

Sulfide as H2S 

Un-Ionized H25 

Density 

Specific Conductance 

pH 

Tem@rature of pH 

NR = Not Reported 
S = Not Sampl@d 

DUP = Oupllcate Sample 

U = Not Detected 

J = E.,Umated Value 

J. = Estimated Va lue (Biased Low) 

Units 

ug/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/l as CaC03 

mg/l as CaC03 

mg/l as CaC03 

mg/l as CaC03 

mf!/L 
mg/L 

mg/l 

mg/L 

g/ml 

umhos/cm 
Std. Units 

Deg. C 

•= Instrument related QC r, outside acceptable llmits 
B = ConsUluent Detected In Blank Sample 

Fl= MS and/or MSD recover-i outside acceptable limfts 

H = Molding time e~ceeded 

8/1/2017 8/1/2017 (DUPI 
0.255] 0.238 ] 

0.000800U 0.000800 U 
0.00441 0.00472 

6.82 5.73 

NR NR 

NR NR 

3.48 4.16 
0.817 J 0.668] 

39.8 28.3 
39.11 4.00UJ 

6.89 5.4 

6.00U 4.07 
747 713 

747 713 

5.00U 5.00 u 
5.00U 5.00 u 
1,480 1,480 

0.250U 0.2.SOU 

NR NR 
0.213] 0.213 ] 

1 1 

2,024 2,024 
6.19 6.19 

22.35 2.2 .35 

TABLE 7 

Summa,y of lnHuent Sampling 
Avtex ffbers Superfund Site 

Front Roy-al, Virginia 

LS-03 (Cont'dl 

08/09/20"18 7/ 24/2019 7/24/19 IDUPI 

0.220 U 0.28] 0.31 J 

0.000800 U 0.00069 J 0.00057 U 
0.00119] 0.0019 J 0.0014 J 

6.58 9.3 8.8 
NR 7.3 7.3 

NR 0.031 U 0.031 U 

2.86 7.3 7.3 
0.312 J 1.5 1.5 

26.5 SA 55 

25 53 S7 

4. 19 6.9 1.2 U 

2.00U 1.2 U uu 
300 650 650 

5.00U NR NR 
300 NR NR 

5.00U NR NR 
909 2000 2000 

0.SOOU 0.58 U 0.60 1 

NR NR NR 
0.347 J NR NR 
0.998 1 1 

1210 2300 2300 
6.61 6.5J 6.5 J 

25. 12 NR NR 

G-45 

l.S-04 

8/3/2020 7/29/2021 7/28/2015 U/9/2015 8/9/ 2016 8/9/2016 (OUP) 8/1/2017 

7.S J 1.3 25 14 27.4 25.6 5.43 

0.00057 U 0.00073) 0.00033 U 0.00033 U 0.00120 UJ"6 0.00103 UJ"B 0.000800 U 
0.0023] 0.0021] 0.0106 0.0071 0.00775 0.00779 0.00192 J 

15 17 1.08 0.896 0.392 J Fl 1.67 J 3.3 

6.2 4.9 4.6 1.4 NR NR NR 

0.031 U 0.089 0.040 U 0.040 U NR NR NR 

6.2 5 4.6 1.4 4.74 5.16 3.93 
1.1 0.69 0.62 0.67 0.991Fl 1.02 2.04 

32 42 193 64.9 199 195 28.3 

35 37 205 71.7 37.2 196 28.3 

1.2 U 24 14.3 6.0 39.2 1 122 1 2.00U 

1.2 U 24 9.9U 5.9U 37.2 42.5 2.00U 
720 610 1,460 732 1.200 1.210 428 

NR NR NR NR S.OOU 5.00 U 428 

NR NR NR NR 1.200 1.210 5.00U 

NR NR NR NR S.OOU 5.00 U 5.00U 

1300 1800 3.830 1,680 2,830 2,730 1,080 
0.58 U 0.58 U 7 3.3 17.8 24.4 0.250 U 

NR NR 3.1 0.83 NR NR NR 
NR NR NR NR 2 .. 98 3.11 0.100 U 

1 1 1.00 0.996 1.03 1.00 1.00 
1900 2200 6,560 2,900 3,750 3,810 0 
6.5 J. 6.4 J 7.1 7.5 7.34 7.34 7 .. 3 

NR NR NR 19.6 NR NR 19.73 



Constituent 

Ca rbon Dfsu lfld@ 

Antimony 

Ar senic 

Iron 

Kjeldahyl Nitrogen 

Total Nitr ite/Nitrate Nitrogen 

Total Nitrogen (N02/ N03/TlCN) 
Total Phosphorous as P 

Chemical Oxygen Demand (COD) 

Soluble COD 

Ell.ologlcal Oxygen Demand (80D) 

Soluble BOD 

Total Alkalini ty 

C-arbonate Alkalinity 

Blca rt>onate Alkalinity 

Hyd rxlde Alkalinity 

Total msolved Solrds (TOS) 

Disolved sum de 

Sulfide as H2S 

Un-Ionized H2S 
Density 

Sped flc Conductance 

pH 

T em era ture or pH 

NR = Not R<! ported 

NS = N·o l Sampled 

DU P = Dupllea ti> Sample 

U = Not Detected 

J = Estimated Value 

J• = Estimated Value (Biased Low) 

Units 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L as CaC03 

mg/L as CaC03 

mg/L as CaC0 3 

mg/L as CaC03 

mg/L 

mg/L 

mg/L 

mg/L 

g/ml 

umhos/cm 

Std. Units 

Deg. C 

~ = Instrument related QC Is outside, acceptab le limits 

B = Con5tituent Oerncted f.n Blank Sample 

Fl~ MS and/ or MSD re-covery outside acceptable flmlts 

H = Holding time exceeded 

08/09/2018 

7.43 

0.000800 U 

0.0176 

3.94 

NR 

NR 

6.15 
3.89 J 

217 

202 

10.0U 

to.OU 

1420 

5.00U 

1420 

5.00U 

3440 

O.SOOU 

NR 
0.193 J 

1 

4300 

7.1 

24.22 

LS-04 (Cont' d) 

08/09/2018 (Dup) 7/24/2019 

9 .25 9.1 

NR 0.00057 U 
NR 0.0044 J 

NR 9.3 

NR 3.4 J 

NR o.o:u u 
S.83 3.4 J 

3.44 J 0 .. 93 

231 89 

219 74 

10.0 U 1.2 U 

10.0 U L2 u 
1460 940 

S.OOU NR 
1460 NR 

5.00U NR 
3470 2100 

0.500 U 1.6 

NR NR 
0.193 J NR 

1 1 

4410 3100 
7.1 7.lJ 

24 .22 NR 

TABLE 7 

Summary of lnHuent Sampling 

Avtex Ffbers Superfund Site 

Front Royal, Virginia 

8/3/ 2020 7/29/2021 

8.3 1.1 

0.00057 U 0.00057 U 
0 .0040 1 0.0012J 

4.1 0 .48 

5 1.5 

0.031 U 0.04 U 

5 1.5 

0.93 0.57 
83 27 

91 23 

1.2 U 3.6 
1..2 U 6 
990 580 

NR NR 
NR NR 
NR NR 

2100 1300 

3.2 1 0.58U 

NR NR 
NR NR 
1 1 

3200 2000 
7.1 J- 7.3 J 

NR NR 

G-46 
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APPENDIX H – DETAILED ARARs REVIEW 
 

This FYR evaluates the chemical-specific applicable or relevant and appropriate requirements (ARARs) identified 
in site decision documents to determine if changes in chemical-specific standards affect the protectiveness of the 
Site’s remedy.  

OU2 
The OU2 ROD, issued in 1990, identified EPA’s Guidance on Remedial Action for Superfund Sites with PCB 
Contamination [EPA/540/G-90/007] and the Toxic Substances and Control Act (TSCA) PCB Cleanup Policy, 40 
CFR 61, Subpart G as to-be-considered criteria for the PCB cleanup. The OU2 ROD selected a soil cleanup level 
of 10 ppm (or 10 mg/kg) based on recommendations in the guidance. 
 
In 1999, EPA promulgated the TSCA rule at 40 CFR §761.61 which identifies cleanup levels for PCB 
remediation waste based on the kind of material and the potential exposure to PCBs left after cleanup is 
completed. Although the TSCA standards are not binding under CERCLA cleanups [see 40 CFR 
§761.61(a)(1)(ii)], EPA considers them relevant and appropriate. Under the TSCA rule soil is considered a bulk 
PCB remediation waste and a cleanup level of less than or equal to 25 ppm would be appropriate for a low 
occupancy area (i.e., industrial/commercial use). This cleanup level is less stringent than the cleanup level 
selected at the time EPA issued the OU2 ROD. The change does not affect the protectiveness of the remedy.    
 
OU7 
The OU7 ROD identified the National Primary Drinking Water Standards’ MCLs for carcinogens and non-zero 
(MCLGs) for non-carcinogens as ARARs for the groundwater remedial action. This FYR compares the 
groundwater ARARs identified in Table 7 of the OU7 ROD to current federal standards to determine if any 
changes have occurred (Table H-1). There are no changes to MCLs or MCLGs since EPA issued the OU7 ROD.    
 

Table H-1: OU7 Groundwater ARAR Comparison 

COCa

2010 OU7 
ROD 

MCL/MCLG 
(µg/L)b

2022 
MCL/MCLG 

(µg/L)c
Change 

VOCs
acetone --c -- No change
carbon disulfide -- -- No change

SVOCs 
2-methylphenol  
(o-cresol)

-- -- 
No change

4-methylphenol  
(p-cresol) 

-- -- 
No change

bis(2-ethylhexyl)phthalate 6 6 No change
naphthalene -- -- No change
pentachlorophenol 1 1 No change
phenol -- -- No change

Metals
aluminum -- -- No change
antimony 6 6 No change
arsenic 10 10 No change
cadmium 5 5 No change
chromium 100 100 No change
cobalt -- -- No change
cyanide, free 200 200 No change
iron -- -- No change
lead 15 15 No change
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COCa

2010 OU7 
ROD 

MCL/MCLG 
(µg/L)b

2022 
MCL/MCLG 

(µg/L)c
Change 

manganese -- -- No change
mercury 2 2 No change
nickel -- -- No change
vanadium -- -- No change
zinc -- -- No change
Notes:
a. Groundwater COCs listed in Table 7 of the OU7 ROD. 
b. MCLs in effect at the time of OU7 ROD signature, as listed in Table 7 of the OU7 ROD; 

cleanup goals for those COCs without MCLs/MCLGs were risk-based and are evaluated 
separately in this FYR. 

c. National Primary Drinking Water Regulations available at: https://www.epa.gov/ground-
water-and-drinking-water/table-regulated-drinking-water-contaminants 

d. -- = MCL/MCLG not established

 
The OU7 ROD also identified TSCA 40 CFR 761.61(c), as an ARAR applicable to the cleanup of PCBs at the 
Site. EPA determined that the risk-based cleanup approach found in 40 CFR 761.61(c) is relevant and appropriate 
to the Site. The OU7 ROD selected a risk-based PCB cleanup goal of 25 mg/kg for soil. This FYR evaluates the 
protectiveness of the PCB cleanup goal in Appendix I.   
 
Appendix A of the OU7 ROD also identifies several ARARs applicable to surface water, air and soil as it relates 
to protection of groundwater; however, chemical-specific values in effect at the time of ROD issuance were not 
included in the decision document. Therefore, a detailed evaluation of the criteria is unwarranted.  
 
OU10 
The OU10 ROD and OU10 ESD identified several ARARs for surface water, groundwater, air and soil, yet the 
decision documents presented specific cleanup values only for soil COCs.  
 
The OU10 ROD set a PCB soil cleanup goal of 25 mg/kg total PCBs, based on commercial/industrial land use. 
This cleanup goal is risk-based and is consistent with the substantive requirements of 40 CFR 761.61(c). This 
FYR evaluates the protectiveness of the 25 mg/kg PCB cleanup goal in the risk section. 
 
The OU10 ESD set a more stringent PCB soil cleanup goal of 1 mg/kg for the Expanded Plat Area Soils, based on 
recreational land use. This FYR evaluates the protectiveness of the risk-based 1 mg/kg PCB cleanup goal in the 
risk section. The cleanup goal is also consistent with EPA’s Guidance Remedial Actions for Superfund Sites with 
PCB Contamination and with the substantive requirements of 40 CFR 761.61 for high occupancy areas. 
 
The OU10 ROD also established soil cleanup standards for direct contact (soils 0 to 10 feet) and groundwater 
protection (entire depth of soil to the water table). The soil cleanup standards for groundwater protection are based 
on the non-zero MCLGs. In the absence of a non-zero MCLG, the MCL is used as the groundwater protection 
standard, when available. To determine compliance, soil samples would be collected and analyzed by the 
Synthetic Precipitation Leaching Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided by a dilution attenuation factor 
of 10. Remediation would be required when the SPLP concentration divided by 10 exceeds the ground water 
protection soil standard. 
 
This FYR compares the ARARs used as soil cleanup standards for groundwater protection identified in Table 1 of 
the OU10 ROD to current federal standards (Table H-2). The current MCLG for chloroform is more stringent 
than the value listed in the OU10 ROD. This change does not call into question the protectiveness of the remedy 
because chloroform has not been detected in site groundwater during recent sampling events. All other MCLGs 
and MCLs have not changed.  
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Table H-2: OU10 Groundwater ARARs Used to Establish Soil Cleanup Standards for Groundwater 
Protection  

COCa 
2004 OU10 ROD 

MCL/MCLG (mg/L)a
2022 MCL/MCLG

(mg/L)b Change 

VOCs
1,1,2,2-tetrachloroethane -- -- No change
1,1,1-trichloroethane 0.2 0.2 No change
1,1,2-trichloroethane 0.003 0.003 No change
1,1-dichloroethane -- -- No change
1,1-dichloroethene 0.007 0.007 No change
1,2-dibromo-3-chloropropane 0.0002 0.0002 No change
1,2-dibromoethane -- -- No change
1,2-dichloroethane 0.005 0.005 No change
1,2-dichlorobenzene 0.6 0.6 No change
1,2,4-trichlorobenzene 0.07 0.07 No change
1,3-dichlorobenzene -- -- No change
1,4-dichlorobenzene 0.075 0.075 No change
1,2-dichloropropane 0.005 0.005 No change
2-butanone -- -- No change
2-hexanone -- -- No change
4-methyl-2-pentanone (MIBK) -- -- No change
acetone -- -- No change
benzene 0.005 0.005 No change
bromochloromethane -- -- No change
bromodichloromethane 0.08 0.08 No change
bromoform 0.08 0.08 No change
carbon disulfide -- -- No change
carbon tetrachloride 0.005 0.005 No change
chlorobenzene 0.1 0.1 No change
chloroethane -- -- No change

chloroform 0.08 0.07 (MCLG) 
2017 MCLG more 

stringent 
chloromethane -- -- No change
cis-1,2-dichloroethene 0.07 0.07 No change
cis-1,3-dichloropropene -- -- No change
dibromochloromethane 0.06 0.06 No change
ethylbenzene 0.7 0.7 No change
methylene chloride 0.005 0.005 No change
styrene 0.1 0.1 No change
tetrachloroethene 0.005 0.005 No change
toluene 1 1 No change
trans-1,2-dichloroethene 0.1 0.1 No change
trans-1,3-dichloropropene -- -- No change
trichloroethene 0.005 0.005 No change
vinyl chloride 0.002 0.002 No change
xylenes (total) 10 10 No change
SVOCS
1,2-diphenylhydrazine -- -- No change
2,2’oxybis(1-chloropropane) -- -- No change
2,4,5-trichlorophenol -- -- No change
2,4,6-trichlorophenol -- -- No change
2,4-dichlorophenol -- -- No change
2,4-dimethylphenol -- -- No change
2,4-dinitrophenol -- -- No change
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COCa 
2004 OU10 ROD 

MCL/MCLG (mg/L)a
2022 MCL/MCLG

(mg/L)b Change 

2,4-dinitrotoluene -- -- No change
2,6-dinitrotoluene -- -- No change
2-chloronaphthalene -- -- No change
2-chlorophenol -- -- No change
2-methylnaphthalene -- -- No change
2-nitroaniline -- -- No change
2-nitrophenol -- -- No change
3,3’-dichlorobenzidine -- -- No change
3-nitroaniline -- -- No change
4,6-dinitro-2-methylphenol -- -- No change
4-bromophenyl phenyl ether -- -- No change
4-chloroaniline -- -- No change
4-chlorophenyl phenyl ether -- -- No change
4-nitroaniline -- -- No change
4-nitrophenol -- -- No change
acenaphthene -- -- No change
acenaphthylene -- -- No change
anthracene -- -- No change
benzidine -- -- No change
benzo(a)anthracene -- -- No change
benzo(a)pyrene 0.0002 0.0002 No change
benzo(b)fluoranthene -- -- No change
benzo(g,h,i)perylene -- -- No change
benzo(k)fluoranthene -- -- No change
bis(2-chloroethoxy)methane -- -- No change
bis(2-chloroisopropyl) ether -- -- No change
bis(2-ethylhexyl)phthalate 0.006 0.006 No change
butyl benzyl phthalate -- -- No change
carbazole -- -- No change
p-chloro-m-cresol -- -- No change
chrysene -- -- No change
di-n-butylphthalate -- -- No change
di-n-octyl phthalate -- -- No change
dibenz(a,h)anthracene -- -- No change
dibenzofuran -- -- No change
diethyl phthalate -- -- No change
dimethyl phthalate -- -- No change
fluoranthene -- -- No change
fluorene -- -- No change
hexachlorobenzene 0.001 0.001 No change
hexachlorobutadiene -- -- No change
hexachlorocyclopentadiene 0.05 0.05 No change
hexachloroethane -- -- No change
indeno(1,2,3-cd)pyrene -- -- No change
isophorone -- -- No change
n-nitrosodiphenylamine -- -- No change
n-nitrosodipropylamine -- -- No change
naphthalene -- -- No change
nitrobenzene -- -- No change
p-chloro-m-cresol -- -- No change
p-(dimethylamino)azobenzene -- -- No change
pentachlorobenzene -- -- No change
pentachlorophenol 0.001 0.001 No change
phenanthrene -- -- No change



H-5 
 

COCa 
2004 OU10 ROD 

MCL/MCLG (mg/L)a
2022 MCL/MCLG

(mg/L)b Change 

o-cresol/2-methylphenol -- -- No change
p-cresol/4-methylphenol -- -- No change
phenol -- -- No change
pyrene -- -- No change
Metals 
aluminum -- -- No change
antimony 0.006 0.006 No change
arsenic 0.01 0.01 No change
barium 2 2 No change
beryllium 0.004 0.004 No change
cadmium 0.005 0.005 No change
calcium -- -- No change
chromium 0.1 0.1 No change
cobalt -- -- No change
copper 1.3 1.3 No change
iron -- -- No change
lead 0.015 0.015 No change
magnesium -- -- No change
manganese -- -- No change
mercury 0.002 0.002 No change
nickel -- -- No change
potassium -- -- No change
selenium 0.05 0.05 No change
silver -- -- No change
sodium -- -- No change
thallium 0.0005 0.0005 No change
vanadium -- -- No change
zinc -- -- No change
cyanide, Free 0.2 0.2 No change
PCBs 
Arochlor 1016 0.0005 0.0005 No change
Arochlor 1221 0.0005 0.0005 No change
Arochlor 1232 0.0005 0.0005 No change
Arochlor 1242 0.0005 0.0005 No change
Arochlor 1248 0.0005 0.0005 No change
Arochlor 1254 0.0005 0.0005 No change
Arochlor 1260 0.0005 0.0005 No change
Notes:
a. Soil COCs listed in Table 1 of the OU10 ROD. 
b. MCLs/MCLGs in effect at the time of OU10 ROD signature, as listed in Table 1 of the OU10 ROD; groundwater 

protection cleanup goals for those COCs without MCLs/MCLGs were risk-based and are evaluated separately in this 
FYR. 

c. National Primary Drinking Water Regulations available at: https://www.epa.gov/ground-water-and-drinking-
water/table-regulated-drinking-water-contaminants

-- = MCL/MCLG not established
mg/L = milligrams per liter
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APPENDIX I – DETAILED TOXICITY REVIEW 
 
Toxicity Review 
 
OU2 
The OU2 ROD selected a total PCBs soil cleanup goal of 10 mg/kg based on an anticipated industrial land use. 
Table I-1 evaluates the current validity of the cleanup goal using 2022 EPA RSLs; the RSLs incorporate current 
toxicity values and standard default exposure factors.  
 
The evaluation demonstrates that the OU2 total PCBs cleanup goal of 10 mg/kg remains valid for 
commercial/industrial use as the concentration is within EPA’s risk management range of 1 x 10-6 to 1 x 10-4. 
 

Table I-1: Review of OU2 Soil Remedial Goal – Total PCBs 

 
COC 

Soil 
Remedial 

Goal 
(mg/kg) 

Composite Worker RSLa

Riskb HQc 

10-6 Risk 
Hazard Quotient 

(HQ) = 1.0 

PCBs, total 10 9.4E-01d NA 1.06E-05 NA
Notes:
a) EPA’s soil RSLs, dated November 2022, available at Regional Screening Levels (RSLs) - Generic Tables | US EPA
b) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer 

risk = (cleanup goal ÷ cancer-based RSL) × 10-6. 
c) Noncancer HQ calculated using the following equation: HQ = (cleanup goal ÷ noncancer RSL). 
d) RSL for PCBs (high risk) used.   

NA = EPA has not finalized a noncarcinogenic toxicity value for this group of compounds 
 

 
OU7 
The OU7 ROD selected MCLs and non-zero MCLGs as remedial goals for groundwater. In the absence of MCLs 
and non-zero MCLGs, risk-based concentrations were selected as the remedial goals. To determine if the risk-
based remedial goals for groundwater remain protective, the remedial goals were compared to EPA’s 2022 
tapwater RSLs (Table I-2). 
 
Based on the evaluation, remedial goals for carcinogenic COCs fall within EPA’s acceptable risk management 
range of 1 x 10-6 to 1 x 10-4. Remedial goals for 12 COCs result in HQs that exceed EPA’s benchmark of 1 for 
noncarcinogens. Although the remedial goals exceed the noncarcinogenic benchmark, the OU7 ROD states that 
remediation of groundwater at the Site will continue until the respective MCLs for the COCs are attained and the 
excessive cancer risk associated with potential residential use of the groundwater is reduced to one in 10,000 (1 x 
10-4) and the hazard index is reduced to 1 for each specific organ. As cleanup progresses, EPA may wish to revisit 
the remediation goals to better align with the final groundwater cleanup goal. In the interim, there are no complete 
exposure pathways between contaminated groundwater and receptors. 

 

Table I-2: Review of OU7 Groundwater Remedial Goals  

COC 
Risk-based

Remedial Goala 
(µg/L) 

Tapwater RSLb

Riskc HQd

10-6 Risk HQ = 1.0 

acetone 22,000 --f 1.40E+04 -- 1.57E+00 
carbon disulfide 1,000 -- 8.10E+02 -- 1.23E+00 
2-methylphenol  1,800 -- 9.3E+02 -- 1.94E+00 
4-methylphenol  180 -- 1.9E+03 -- 9.47E-02 
bis(2-ethylhexyl)phthalate NAe NA NA NA NA
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naphthalene 14 1.7E-01 6.1E+00 8.23E-05 2.30E+00 
pentachlorophenol NA NA NA NA NA 

phenol 11,000 -- 5.8E+03 -- 1.90E+00 
aluminum 37,000 -- 2.0E+04 -- 1.85E+00
antimony NA -- -- -- --

arsenic NA -- -- -- --

cadmium NA -- -- -- --

chromium NA -- -- -- --

cobalt 11 -- 6.0E+00 -- 1.83E+00
cyanide, free NA NA NA NA NA

iron 26,000 -- 1.4E+04 -- 1.86E+00
lead NA NA NA NA NA 

manganese 880 -- 4.30E+02 -- 2.05E+00 
mercury NA NA NA NA NA 

nickel 730 -- 3.90E+02 -- 1.87E+00 
vanadium 260 -- 8.6E+01 -- 3.02E+00 
zinc 11,000 -- 6.0E+03 -- 1.83E+00 
Notes:
a) Risk-based remedial goal listed in Table 7 of the OU7 ROD; presented at cancer/hazard target benchmarks of 1 x 10-4 for 

carcinogens and 1 for noncarcinogens. 
b) EPA’s tapwater RSLs, dated November 2022, available at Regional Screening Levels (RSLs) - Generic Tables | US EPA
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: cancer 

risk = (remedial goal ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (remedial goal ÷ noncancer RSL). 
NA = not applicable; remedial goal for this COC is the MCL or non-zero MCLG and is not a risk-based concentration
--  = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = HQ exceeds 1 

 
The OU7 ROD also identified soil remedial goals for soil located outside the VB 9, 10 and 11 cover systems. All 
non-hazardous soil and sediment that did not exceed the groundwater protection standards but that exceeded the 
RSLs for industrial soil at a total excess cancer risk and/or EPA's Region 3 Ecologically Protective Backfill 
Values, as listed in Table 11 in the OU7 ROD and modified by the 2012 ESD, were to be excavated and placed 
into the basins under the cap. The OU7 ROD did not identify specific RSLs in effect at that time. However, Table 
2 of the 2015 Remedial Action Report for the Viscose Basins 9-11 Cap System and Groundwater & Leachate 
Extraction Components of Operable Unit 7 listed the Revised Soil Cleanup Standards - Direct Contact and 
Ground Water Protection. This FYR compares the lower of the human health direct contact standards included in 
Table 2 of the OU7 Remedial Action Report to EPA’s 2017 composite worker soil RSLs to determine if the 
standards remain protective for human health (Table I-3). 
 
Based on the evaluation, soil standards based on direct contact for carcinogenic COCs fall within or below EPA’s 
acceptable risk management range of 1 x 10-6 to 1 x 10-4. The soil standard for mercury results in an HQ that 
slightly exceeds EPA’s benchmark of 1 for noncarcinogens. However, it should be noted that EPA’s default 
composite worker RSLs are based on a conservative ingestion rate of 100 mg/kg/day; the OU7 human health 
direct contact standards were calculated using a site-specific ingestion rate of 50 mg/kg/day. This finding does not 
affect the protectiveness of the remedy because all soils with concentrations above the standards listed in Table 2 
of the 2015 Remedial Action Report were excavated and the areas were either covered with the VB 9-11 cap 
system, including the geomembrane barrier, or were covered with 2 feet of soil to mitigate the ecological 
pathway. There are no complete exposure pathways for human or ecological receptors.  
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Table I-3: Review of OU7 Soil Remedial Goals – Human Health Direct Contact 

COC

HH Direct 
Contact 

Standarda

(1x10-6 Risk 
and/or HQ=1) 

(mg/kg)

Composite Worker 
RSLb

Riskc HQd

10-6

Risk
HQ=1

carbon disulfide 378 -- 3,500 -- 0.1 
ethylbenzene NV NA NA NA NA 

styrene NV NA NA NA NA 

toluene NV NA NA NA NA 

xylenes (total) NV NA NA NA NA 

acenaphthene NV NA NA NA NA

anthracene NV NA NA NA NA

benzo(a)anthracene 7.8 21 -- 3.7E-07 -- 
benzo(a)pyrene 0.78 2.1 -- 3.7E-07 -- 
benzo(b)fluoranthene 7.8 21 -- 3.7E-07 -- 

benzo(k)fluoranhene 78.4 210 -- 3.7E-07 --
dibenz(a,h)anthracene 0.78 2.1 -- 3.7E-07 -- 
fluoranthene NV NA NA NA NA 

fluorene NV NA NA NA NA 

indeno(1,2,3-cd)pyrene 7.8 21 -- 3.7E-07 -- 
naphthalene 18 17 -- 1.1E-06 -- 
phenanthrene NV NA NA NA NA 

pyrene NV NA NA NA NA 

PAHs, high molecular weight NV NA NA NA NA 

PAHs, low molecular weight NV NA NA NA NA 

PAHs, total NV NA NA NA NA 

aluminum NV NA NA NA NA 

antimony 81.8 -- 470 -- 1.74E-01 
arsenic 3.8 3 480 1.3E-06 7.92E-03 
barium NV NA NA NA NA 

cadmium NV NA NA NA NA 

chromium NV NA NA NA NA 

cobalt 60 1900 350 3.2E-08 1.71E-01 
copper 8,180 -- 47,000 -- 1.74E-01
iron 143,000 -- 820,000 -- 1.74E-01 
leade 800 -- -- NA NA 
manganese NV NA NA NA NA 

mercury 61 -- 46 -- 1.33E+00 
nickel NV NA NA NA NA 

selenium 1,020 -- 5,800 -- 1.76E-01 
silver NV NA NA NA NA 

vanadium 1,030 -- 5,800 -- 1.78E-01 
zinc 61,300 -- 350,000 -- 1.75E-01 
Notes:
a) Direct contact cleanup standard listed in Table 2 of the OU7 Remedial Action Report; the lower of the direct 

contact standards is presented. 
b) EPA’s composite worker RSLs, dated November 2022, available at Regional Screening Levels (RSLs) - 

Generic Tables | US EPA 
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c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6

risk: cancer risk = (remedial goal ÷ cancer-based RSL) × 10-6.
d) Noncancer HQ calculated using the following equation: HQ = (remedial goal ÷ noncancer RSL).
e) The OU7 cleanup standard for lead is consistent with the current industrial RSL for lead of 800 mg/kg.

NV = no value available; cleanup standard for this COC is the ecologically protective soil value 
NA = not applicable 
-- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = HQ exceeds 1

 
OU10 
The OU10 ROD set soil cleanup goals for PCBs and additional COCs, based on commercial/industrial land use 
and protection of groundwater. The OU10 ROD states that soil cleanup standards for OU10 shall not exceed a 
cumulative excess cancer risk of 1 x 10-4 and the cumulative effect for non-carcinogens on any target organ shall 
not exceed a HQ of 1. A risk analysis of all the Plant Area Soils remaining on-site after the completion of the 
remedial action (based on over 500 post-excavation samples) was conducted in 2012 and demonstrated that the 
soils from zero to 10 feet bgs are protective of human health for an industrial/ commercial scenario and both the 
surface and the deeper soils are protective of groundwater. A 2014 SLERA on post remediation soils identified 
multiple chemicals of potential ecological concern. However, the assessment concluded that the magnitude and 
duration of ecological exposures are not expected to produce significant ecological risk due to the presence of 
relatively low-quality habitat that offers only limited foraging, cover or nesting opportunities. As future land use 
at the Plant Area Soils part of the Site is expected to be developed for commercial/industrial uses, the SLERA 
also concluded that such development will eliminate ecological habitat.  
 
EPA concluded that while future use of the area is intended to be industrial/commercial, the potential for 
unacceptable ecological risk currently exists and will continue to exist into the future until exposure pathways are 
eliminated. The ecological risk assessment of the Plant Area Soils part of the Site had previously been delayed 
due to the promise of redevelopment. However, the area remains vacant and it is unclear when development will 
occur. EPA also noted that, even with development, it is unknown if such development would effectively mitigate 
the potential for unacceptable risks to ecological receptors. In order to prevent re-establishment of potential 
habitat in the future, FMC proposed to remove the old field / wooded habitat and replace with a vegetative cover 
that can be easily maintained (i.e., turf grass). Due to topography, drainage requirements, and other concerns, 
some areas may not be easily accessible for mowing and may require an alternative cover (e.g., mulch or gravel). 
The PRPs are currently carrying out this work under the approved ‘Former Manufacturing Area Habitat Removal 
Work Plan.’ The anticipated completion date is Spring 2023. 
 
The OU10 ESD also set soil cleanup goals based on residential land use for the Expanded Plant Area Soils 
(Figure I-1). Table I-4 evaluates the current validity of the cleanup goals using EPA RSLs for residential soil. The 
lowest of the human health direct contact standards included in Table 1A of the OU10 ESD was used for the 
evaluation. The evaluation demonstrates that the direct contact cleanup goals remain valid for most COCs. 
Carcinogenic risks associated with the soil remedial goals for 1,1-dichloroethane, chloroform, ethylbenzene and 
chromium exceed the upper end of EPA’s risk management range of 1 x 10-6 to 1 x 10-4. The HQs associated with 
the soil remedial goals for 1,1-dichloroethene, 1,2,4-trichlorobenzene, 2-hexanone, carbon disulfide, total xylenes, 
hexachlorocyclopentadiene, naphthalene, chromium, cobalt, manganese and free cyanide exceed EPA’s 
benchmark of 1 for noncarcinogens. In April 2006 FMC excavated contaminated Expanded Plant Area Soils from 
the Burnt Debris Area that contained COCs at concentrations above the established residential soil cleanup goals 
and disposed of it either off site or on-site, depending on the level of soil contamination. This FYR included 
review of the post-excavation soil characterization samples for Burnt Debris Area and comparison to current 
residential RSLs (Table I-5). Based on pre-excavation sampling results that showed most constituents were not 
detected or below screening criteria, post-excavation soil characterization samples were analyzed for lead, 
manganese and mercury only. Review of the post-excavation data determined that the soils remaining in the area 
do not pose an unacceptable risk to human health based on a residential exposure scenario.  
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Table I-4: Review of OU10 Residential Soil Cleanup Goals for the Expanded Plant Area Soils 

COC 

Soil Remedial 
Goal, Direct 

Contacta

(mg/kg)

Residential RSLb

(mg/kg)
Riskc HQd 

10-6 Risk HQ = 1.0

1,1,2,2-tetrachloroethane 3.2 0.6 1,600 5.3E-06 2.0E-03
1,1,1-trichloroethane 2,200 -- 8,100 -- 2.7E-01
1,1,2-trichloroethane 1.1 1.1 1.5 1.0E-06 7.3E-01
1,1-dichloroethane 1,600 3.6 16,000 4.4E-04 1.0E-01
1,1-dichloroethene 390 -- 230 -- 1.7E+00
1,2-dibromo-3-chloropropane 0.46 0.0053 4.7 8.7E-05 9.8E-02
1,2-dibromoethane 0.32 0.036 73 8.9E-06 4.4E-03
1,2-dichloroethane 7 0.46 31 1.5E-05 2.3E-01
1,2-dichlorobenzene 700 -- 1,800 -- 3.9E-01
1,2,4-trichlorobenzene 78 24 58 3.3E-06 1.3E+00
1,3-dichlorobenzene 23 --  --   --   --

1,4-dichlorobenzene 27 2.6 3,400 1.0E-05 7.9E-03
1,2-dichloropropane 9.4 0.28 16 3.4E-05 5.9E-01
2-butanone  4,700 -- 27,000  --  1.7E-01
2-hexanone 313 -- 200  --  1.6E+00

4-methyl-2-pentanone (MIBK) 
NV NA 33,000 NA NA

acetone 7,000 -- 61,000 -- 1.1E-01
benzene 12 1.2 82 1.0E-05 1.5E-01
bromochloromethane NV NA NA NA NA
bromodichloromethane 10 0.29 1,600 3.4E-05 6.3E-03
bromoform 81 19 1,600 4.3E-06 5.1E-02
carbon disulfide 780 -- 770 -- 1.0E+00
carbon tetrachloride 4.9 0.65 100 7.5E-06 4.9E-02
chlorobenzene 160 -- 280  --  5.7E-01
chloroethane 220 -- 14,000  --  1.6E-02
chloroform 78 0.32 200 2.4E-04 3.9E-01
chloromethane NV  NA NA NA NA
cis-1,2-dichloroethene 78.2 -- 160 NA 4.9E-01
cis-1,3-dichloropropene 6.4 1.8 72 3.6E-06 8.9E-02
dibromochloromethane 7.6 8.3 1,600 9.2E-07 4.8E-03
ethylbenzene 780 5.8 3,400 1.3E-04 2.3E-01
methylene chloride 85 57 350 1.5E-06 2.4E-01
styrene 1,600 -- 6,000 -- 2.7E-01
tetrachloroethene 1.2 24 81 5.0E-08 1.5E-02
toluene 630 -- 4,900  --  1.3E-01
trans-1,2-dichloroethene 160 -- 1,600  --  1.0E-01
trans-1,3-dichloropropene 6.4 1.8 72 3.6E-06 8.9E-02
trichloroethene 1.6 0.94 4.1 1.7E-06 3.9E-01
vinyl chloride 0.09 0.059 70 1.5E-06 1.3E-03
xylenes (total) 1,600 -- 580 -- 2.8E+00
1,2-diphenylhydrazine 0.8 0.68 NA 1.2E-06 NA

2,2’oxybis(1-chloropropane) 
NV NA NA NA NA
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COC 

Soil Remedial 
Goal, Direct 

Contacta

(mg/kg)

Residential RSLb

(mg/kg)
Riskc HQd 

10-6 Risk HQ = 1.0

2,4,5-trichlorophenol 780 -- 6,300 -- 1.2E-01
2,4,6-trichlorophenol 58 49 63 1.2E-06 9.2E-01
2,4-dichlorophenol 23 -- 190  --  1.2E-01
2,4-dimethylphenol 160 -- 1,300  --  1.2E-01
2,4-dinitrophenol 16 -- 130  --  1.2E-01
2,4-dinitrotoluene 16 1.7 130 9.4E-06 1.2E-01
2,6-dinitrotoluene 7.8 0.36 19 2.2E-05 4.1E-01
2-chloronaphthalene 630 -- 4,800 -- 1.3E-01
2-chlorophenol 39 -- 390  --  1.0E-01
2-methylnaphthalene 31 -- 240  --  1.3E-01
2-nitroaniline NV -- 630  --  --

2-nitrophenol NV NA NA NA NA
3,3’-dichlorobenzidine 1.4 1.2 -- 1.2E-06 --

3-nitroaniline 2.3 --  --   --   --

4,6-dinitro-2-methylphenol 0.78 -- 5.1 -- 1.5E-01
4-bromophenyl phenyl ether NV NA NA NA NA
4-chloroaniline 31 2.7 250 1.1E-05 1.2E-01
4-chlorophenyl phenyl ether NV NA NA NA NA
4-nitroaniline 23.5 27 250 8.7E-07 9.4E-02
4-nitrophenol 62.6 --  --   --   --

acenaphthene 470 -- 3600 -- 1.3E-01
acenaphthylene NV NA NA NA NA
anthracene 2,300 -- 18,000 -- 1.3E-01
benzidine 0.0028 0.00053 190 5.3E-06 1.5E-05
benzo(a)anthracene 0.87 1.1 -- 7.9E-07 --

benzo(a)pyrene 0.087 0.11 18 7.9E-07 4.8E-03
benzo(b)fluoranthene 0.87 1.1 -- 7.9E-07 --

benzo(g,h,i)perylene NV NA NA NA NA
benzo(k)fluoranhene 8.7 11 -- 7.9E-07 --

bis(2-chloroethoxy)methane 0.58 -- 190 -- 3.1E-03
bis(2-chloroisopropyl) ether 9.1 -- -- -- --

bis(2-ethylhexyl)phthalate 46 39 1,300 1.2E-06 3.5E-02
butyl benzyl phthalate 340 290 13,000 1.2E-06 2.6E-02
carbazole 32 --  --   --  --

p-chloro-m-cresol NV NA NA NA NA
chrysene 87 110 -- 7.9E-07 --

di-n-butyl phthalate 780 -- 6,300  --  1.2E-01
di-n-octyl phthalate 313 -- 630  --  5.0E-01
dibenz(a,h)anthracene 0.087 0.11 -- 7.9E-07 --

dibenzofuran 15.6 -- 73  --  2.1E-01
diethyl phthalate 6,300 -- 51,000  --  1.2E-01
dimethyl phthalate 78,200 -- --  --  --

fluoranthene 310 -- 2,400  --  1.3E-01
fluorene 310 -- 2,400  --  1.3E-01
hexachlorobenzene 0.4 0.21 63 1.9E-06 6.4E-03
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COC 

Soil Remedial 
Goal, Direct 

Contacta

(mg/kg)

Residential RSLb

(mg/kg)
Riskc HQd 

10-6 Risk HQ = 1.0

hexachlorobutadiene 1.56 1.2 78 1.3E-06 2.0E-02
hexachlorocyclopentadiene 47 -- 1.8 -- 2.6E+01
hexachloroethane 7.8 1.8 45 4.3E-06 1.7E-01
indeno(1,2,3-cd)pyrene 0.87 1.1 -- 7.9E-07 --

isophorone 670 570 13,000 1.2E-06 5.2E-02
n-nitrosodiphenylamine 130 110  --  1.2E-06  --

n-nitrosodipropylamine 0.091 0.078  --  1.2E-06  --

naphthalene 160 3.8 130 4.2E-05 1.2E+00
nitrobenzene 3.9 5.1 130 7.6E-07 3.0E-02
p-chloro-m-cresol NV NA NA NA NA

p-(dimethylamino)azobenzene NV NA NA NA NA
pentachlorobenzene 6.3 -- 63 -- 1.0E-01
pentachlorophenol 2.5 1 250 2.5E-06 1.0E-02
phenanthrene NV NA NA NA  NA
o-cresol/2-methylphenol 390 -- 3,200  --  1.2E-01
p-cresol/4-methylphenol 39 -- 6,300  --  6.2E-03
phenol 2,300 -- 19,000  --  1.2E-01
pyrene 230 -- 1,800  --  1.3E-01
aluminum 7,820 -- 77,000  --  1.0E-01
antimony 3.1 -- 31  --  1.0E-01
arsenic 15.9 0.68 35 2.3E-05 4.5E-01
barium 1,600 -- 15,000 -- 1.1E-01
beryllium 16 1,600 160 1.0E-08 1.0E-01
cadmium 7.8 2,100 71 3.7E-09 1.1E-01
calcium NV NA NA NA NA
chromium 233 0.3e 230e 7.8E-04 1.0E+00
cobalt 156 420 23 3.7E-07 6.8E+00
copper 310 -- 3,100  --  1.0E-01
iron 2,300 -- 55,000  --  4.2E-02
lead 400 -- NA -- NA
magnesium NV NA NA NA NA
manganese 2,272 NA 1,800  --  1.3E+00
mercury 0.78 NA 11  --  7.1E-02
nickel 160 15,000 1,500 1.1E-08 1.1E-01
potassium NV NA NA NA NA
selenium 39 -- 390  --  1.0E-01
silver 39 -- 390  --  1.0E-01
sodium NV NA NA NA  NA
thallium 0.55 -- 0.78  --  7.1E-01
vanadium 184 -- 390  --  4.7E-01
zinc 2,300 -- 23,000  --  1.0E-01
cyanide, free 1,600 -- 23  --  7.0E+01
PCBs, total 1 0.23 -- 4.3E-06  --

Arochlor 1016 5.5 6.7 4.1  --   --

Arochlor 1221 0.32 0.2  --  1.6E-06  --
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COC 

Soil Remedial 
Goal, Direct 

Contacta

(mg/kg)

Residential RSLb

(mg/kg)
Riskc HQd 

10-6 Risk HQ = 1.0

Arochlor 1232 0.32 0.17  --  1.9E-06  --

Arochlor 1242 0.32 0.23  --  1.4E-06  --

Arochlor 1248 0.32 0.23  --  1.4E-06  --

Arochlor 1254 0.32 0.24  --  1.3E-06  --

Arochlor 1260 0.32 0.24  --  1.3E-06  --

Notes:
a) Soil remedial goal is the lowest of the human health direct contact standards presented in Table 1A of the OU10 ESD. 
b) EPA’s residential soil RSLs, dated November 2022, available at Regional Screening Levels (RSLs) - Generic Tables | US EPA
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer risk = 

(cleanup goal ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (cleanup goal ÷ noncancer RSL). 
e) RSL for hexavalent chromium. 

NV = no value available 
NA = not applicable 
 -- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = risk exceeds EPA’s risk management range of 10-6 to 10-4 or HQ exceeds 1 

 

Table I-5: Screening-level Evaluation of Post-Remediation Soil – Burnt Debris Area of Expanded Plant 
Area Soils 

COC 

Maximum 
Detected 

Concentration 
Remaining in 

Soila

(mg/kg) 

Residential RSLb 
(mg/kg)

Riskc HQd 
10-6 Risk HQ = 1.0 

leade 11 -- NA  --  NA
manganese 1,730 J NA 1,800  --  9.6E-01
mercury 0.0453J NA 11  --  4.0E-03
Notes: 

a) Maximum detected concentration from Table 1 of the Burnt Debris Area Post-Excavation Sample Results for the SoccerPlex Parcel, 
dated July 26, 2006 

b) EPA’s residential soil RSLs, dated November 2022, available at Regional Screening Levels (RSLs) - Generic Tables | US EPA
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer risk = 

(maximum detected concentration ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (maximum detected concentration ÷ noncancer RSL). 
e) The maximum detected lead concentration is below the residential soil RSL of 400 mg/kg.  

J = estimated value 
NA = not applicable 
-- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound
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Figure I-1. Expanded Plant Area Soils Area – OU10 
 

Note: Figure above is Figure 3A from the Site’s 2006 ESD. 
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Note: Statements contained in the following interview forms were reviewed by EPA, but exclusively reflect the 
thoughts and opinions of the interviewees and have not been verified or adopted by EPA. 

 

APPENDIX J – INTERVIEW FORM

INTERVIEW RECORD
Site Name: AVTEX FIBERS SUPERFUND SITE EPA ID No.:

Subject: FYR Interview Time: 2 PM Date: 10/18/22 

Type: X   Telephone            Visit                Other - Email 
Location of Visit: N/A  

 Incoming       X   Outgoing  

Contact Made By: 

Name: Katie Page Title: CIC Organization: EPA

Individual Contacted:

Name: Cortney Marquette 

 

Title: Remedial Project 
Manager in the Office of 
Remedial Programs  

Organization: VA DEQ  

Telephone No: 804-774-9175 
E-Mail Address: 
cortney.marquette@deq.virginia.gov 

Street Address: 1111 East Main Street 
Richmond, VA 23219 

Summary Of Conversation
The CIC interviewed the VA Department of Environmental Quality Remedial Project Manager for this 
Five-Year Review interview. The Remedial Project Manager has been a member of this site team since 
January 2020 and believes that the overall operation at the site is going well. The pump and treat system 
continues to work well, the Potentially Responsible Parties are proactive, punctual, communicate well, 
and there are no other issues of concern at the site. The Remedial Project Manager is hopeful that the 
site could someday be deleted from the EPA National Priorities List. The Remedial Project Manager 
receives a quarterly report of the site and is aware and informed of all cleanup activities and timeline for 
activities at the site. Though there are not any reports of vandalism at the site, the Remedial Project 
Manager reported that the site team learned of potential trespassing at the site during the October 2022 
site visit. The Remedial Project Manager conveyed that the communication from all of the agencies and 
parties working at this site is great and the site visit in October 2022 was a good opportunity to see 
people face-to-face. In closing, the Remedial Project Manager shared that everything at the site was 
running smoothly and that there is interest in the site for potential reuse. Though that reuse would be 
limited use, it could still be turned in to a resource that could be used by the surrounding community.  

I 
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Note: Statements contained in the following interview forms were reviewed by EPA, but exclusively reflect the 
thoughts and opinions of the interviewees and have not been verified or adopted by EPA. 

 

 

INTERVIEW RECORD
Site Name: AVTEX FIBERS SUPERFUND SITE EPA ID No.:

Subject: FYR Interview Time: 12:45 PM Date: 10/21/22 

Type: X Telephone            Visit                Other - Email
Location of Visit: N/A  

Incoming       X Outgoing

Contact Made By:

Name: Katie Page Title: CIC Organization: EPA

Individual Contacted:

Name: Joe Petty  Title: Director of Economic 
Development 

Organization: Economic 
Development Authority 

Telephone No: 540-252-0050 
E-Mail Address: jpetty@warrencountyva.gov 

Street Address: 400 D Kendrick Lane, P.O. Box 
445 
Front Royal, VA 22630

Summary Of Conversation
The CIC interviewed the Director of Economic Development for the Warren County Economic 
Development Authority. Though the Director is relatively new to the site, he mentioned that he grew up 
in Warren County and has been familiar with the site since the early days of the cleanup efforts. The 
Director’s overall impression of the site is that the cleanup efforts are going very well. The Director 
framed the current status of the site as a success because of the significant improvements over the many 
years of cleanup efforts, and because it has restored the site back to a beautiful landscape with positive 
impacts to the nearby river. The Director has not heard much feedback from the surrounding 
community, but he believes this is because the site is relatively quiet and not much active work is going 
on currently. The Director has not heard of any instances of vandalism or trespassing at the site. One of 
goals of the Director is to install a bike and pedestrian path on the Superfund site property to connect 
neighboring communities and provide a beneficial use of the site to community members. The Director 
expressed an interest in sharing the success story of the site cleanup with community members to show 
the positive effects that the cleanup has had on human health and the environment over the many 
decades of cleanup activities.   

I 
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INTERVIEW RECORD
Site Name: AVTEX FIBERS SUPERFUND SITE EPA ID No.:

Subject: FYR Interview Time:  Date: 11/29/22 

Type: Telephone            Visit               X Other - Email Incoming       X Outgoing

Contact Made By: 

Name: Katie Page Title: CIC Organization: EPA  

Individual Contacted:

Name:  Title: Senior Scientist 

 
Superintendent  

Organization: Parsons 

Telephone No:  
E-Mail Address:  

Street Address: 404 KENDRICK LANE, FRONT 
ROYAL VA 22630 

Summary Of Conversation
Three members of Parsons participated in the Avtex Fibers FYR interviews via email. The following is 
a summary of all three responses received. Parsons shared with the CIC that the operation, monitoring, 
and maintenance of the site continues to run smoothly. This is in part because the project is managed 
well, the staff are knowledgeable, and the public has a positive perception of the site work. Parsons’ 
collective assessment of the current performance of the remedy at the site is that the remedy is effective. 
The results of various monitoring programs, including annual groundwater monitoring, surface water 
and sediment sampling, and GLTP system sampling show that the concentrations of contaminants in the 
recently collected data are generally stable or decreasing. The representatives from Parsons indicated 
that there have not been any complaints or inquiries from nearby residents regarding the site. The 
representatives also shared that they are not aware of any changes to state laws that might affect the 
protectiveness of the site’s remedy, but also included that the project team regularly monitors state 
regulations that would affect site activities for potential changes.  

All three Parsons representatives reflected that the site has frequent trespassers entering from wooded 
areas, river, and parks adjacent to the property. There has also been evidence of hunting on the site 
property multiple times, and local police and EDA have been notified of those incidences. The cable to 
the north entrance to the site has been cut at least once, and local law enforcement was notified. Two 
poachers who were hunting deer were arrested onsite as recently as 11/14/22 when project staff arrived 
at the site. That case is being handled by respective agencies.  
 
In conclusion, the Parsons representatives are comfortable with the status of the institutional controls at 
the site, and any outstanding items are in the process for review and finalization. One Parsons interview 
respondent reflected that they would like to see more engagement and pro-active controls from the local 
EDA in response to the increase in trespassing and hunting-related unauthorized site access. 
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INTERVIEW RECORD 
 

Site Name: AVTEX FIBERS SUPERFUND SITE EPA ID No.: 

Subject: FYR Interview Time:  Date: 1/24/23 

Type: Telephone             Visit               X  Other- email
Location of Visit: 

X  Incoming         Outgoing

Contact Made By:

Name: Katie Page Title: CIC Organization: EPA  

Individual Contacted:

Name: Title: Former Resident Organization: N/A

Telephone No:  
E-Mail Address:  

Street Address: N/A  

Summary Of Conversation 

The following interview was collected from a participant who was a former resident of the Front Royal 
community. The participant continues to have concerns and interest in the site and wanted to offer his 
responses to the FYR interview on behalf of the students who attended Randolph Macon as his peers 
during the Avtex operation and clean up. The participant has been aware of the operation of the Ground 
Leachate Treatment Plant (GLTP) since 2015 and the quarterly/annual reports provided by Parsons for 
the site. The participant also expressed concern that the human health risk to the students and staff at the 
Randolph Macon Academy boarding school was not considered at any time. The boarding school 
shared a property line with Avtex, and he believes action was warranted because children were living 
next door to the site. He also noted that in the 2008 Baseline Human Health Assessment, the highest 
risks for cancer were calculated for a future child resident at 4.3E-03 and non-cancer risk of 5.2E+01. 
These are the highest cancer and non-cancer risk calculations in the report. 

The participant acknowledged that EPA did a good job addressing contamination aboveground but has 
doubt regarding the contamination problem underground. He believes that it took too long for EPA to 
address the underground contamination and has concerns that this may have led to impacting the 
community. Though it took a long time for EPA to address the underground aspect of the cleanup, he 
shared that he was still glad to know that something is being done about it.  
 
Regarding the GLTP, the participant shared that it is difficult to find any information in publicly 
available EPA reports about what the GLTP is doing and how it is performing. He requested that EPA 
make all of the GLTP data available to the public. There needs to be transparency and accountability on 
the effectiveness of the underground cleanup efforts, both past and ongoing.  

I 

I 
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What is your overall impression of the Avtex Fibers Superfund Site? 

At the publishing of the Fifth Year Review in 2023 it will be 37 years since Avtex Fibers Front Royal 
was added to the superfund National Priority List (NPL) in 1986. It is now foreseeable that Avtex will 
require a year of cleanup for every year it operated (49 years, from 1940 to 1989). The cleanup of Avtex 
has been lengthy, costly, and complicated. Instead of calling the Avtex Fibers Superfund Site a success, 
it may be best to posit it as a cautionary tale: Six Steps to Ecological Disaster:  
Step 1: Locate 440 acres, where just below the surface, an underground water delivery system, 
perfected over millennia, steadily drains water through the bedrock.  
Step 2: Construct 23 landfills with no protective barrier between the landfill and bedrock. Fill these 
landfills with 85 million cubic feet of sludge (165 football fields filled 1ft. deep)  
Step 3: Incorporate into that sludge some of the most toxic compounds in existence including, PCBs, 
Hexavalent Chromium, PAH, PCBs, Phenols, Phthalates, Brominated Flame Retardants, 
Chlorobenzenes, Chlorinated solvents, Chlorophenols, and Coal combustion residuals. a. Also add 
heavy metals like Lead, Mercury, Cadmium, Chromium, Zinc, Sodium, and Arsenic.  
Step 4: Manufacture a semi-synthetic carbohydrate (impervious to water, sunlight, and oxygen) by 
using 89,000 lbs. of carbon disulfide a day, a solvent 403 times stronger than acetone.  
Step 5: Combine the carbohydrate, compounds, and solvent together in an alkaline solution. This 
Frankenstein concoction will keep the chemicals perpetually alive, reacting and interacting with each 
for decades beneath the surface.  

These steps led to the extreme contamination of soil, sediment, and groundwater at the Avtex Fibers 
Superfund Site making it one of the most dangerous and complicated superfund sites in United States 
History. Long term exposure to the contaminates left behind at Avtex poses a substantial risk to human 
health for the surrounding community. Thirty-seven years of remediation at the Avtex Fibers superfund 
site can be summed up as an underground problem and an aboveground problem. 

The Aboveground Problem 

On November 10th, 1989, when Avtex abandoned its 440-acre site to the EPA, the manufacturing plant 
(twice as large as the Pentagon) was dissolving from the inside out and had been for some time. Since 
1976 when FMC sold its fiber division (at a loss) to John N. Gregg for $44M, its aging plants had 
already exceeded their life expectancy. Avtex closed the Marcus Hook (PA) plant in 1977, Nitro (WV) 
in 1980, and Meadville (PA) in 1985. 
 
FMC (who operated the plant from 1963-1976) and Avtex (from 1976-1989) failed to take steps to 
minimize the risks associated with their chemicals. Had they reinvested in the aging plant, or upfitted 
their environmental controls they could have prevented the uncontrolled releases that led to revocation 
of their permit to discharge into the South Fork of the Shenandoah River. While it was in operation, 
Avtex Fibers Front Royal released 5,000 lbs. of carbon disulfide per hour into the air. In the early 80’s 
Avtex removed carbon filters from their fume stack designed to trap carbon disulfide. This led to the 
release of 51 million pounds of carbon disulfide into Front Royal in 1987. Failures of the plant also 
caused cascading water violations. From 1980-1989 Avtex violated its permit to discharge effluent into 
the South Fork of the Shenandoah over 2,000 times. When the concentration of its waste exceeded the 
capability of the wastewater treatment plant, it reverted to dumping raw waste in the South Fork of the 
Shenandoah River. They repeated exceeded their permit requirements even though the Virginia State 
Water Board relaxed them several times. In 1987 Avtex released 80 million gallons of regulated 
chemicals into the South Fork of the Shenandoah River. 1987 was the only full year Avtex reported its 
air and water releases. It can be assumed that this was the standard practice for 49 years. 
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The aboveground problem was so bad that in 1988 Avtex shut itself down. Fed up with fines from EPA, 
OSHA, and the Commonwealth of Virginia, Avtex sought to go on making high grade Rayon for 
United States Government unobstructed or go out of business. The National Security Council (NSC) 
approved a bailout for Avtex on November 29th, 1988, giving them upwards of $40M for a 2-year 
supply of high-grade Rayon. Avtex manufactured this two-year supply in 9 months. During its final 9 
months of operation, with EPA regulators off their backs, Avtex operated with impunity, ensuring an 
impending ecological disaster. They ran their plant ragged, failed to report hazardous chemicals used in 
their production, and downplayed the danger or PCBs found on the site and in the South Fork of the 
Shenandoah River.  

In a final fait accompli, John N. Gregg sabotaged Avtex just before he abandoned it. He alluded to this 
in a memo he sent to the Deputy Attorney General for Virginia, Claire Guthrie on November 10th, 
1989, he said, 

“It’s going to be an ecological disaster for someone to try to clean up after viscose sets. The other 
problem obviously is that we have on hand a substantial inventory of heavy chemicals, acids, caustics, 
plus CS2(carbon disulfide). Once power has been shut off, we no longer have the ability to do the work 
necessary to clean these liquids from the Front Royal Site. I have instructed our people to shut this plant 
down unless we get an extension, and it essentially means a walk-away…”

When John N. Gregg cut power to Avtex and walked away, he left behind 5,000 drums of toxic 
chemicals, 2,000 tons of manufacturing chemicals, 2 million gallons of sulphuric acid and carbon 
disulfide, and 8,000 tons of contaminated soil. Fulfilling his promise, he filled most of the 12 miles of 
sewer lines with viscose that calcified within days. He entombed the site, ensuring it would be septic 
and overflow. He accomplished the final step to an ecological disaster.  

Step 6: Walk away.  

It would take 20 years (from 1989-2010) to undo the aboveground problem. However, the underground 
problem was far worse and would wait till 2015, 25 years later to be addressed by the construction of 
the Ground Leachate Treatment Plant (GLTP) in 2015.   

The Underground Problem 

Beneath the Avtex site, 23 unlined basins were leaking into the bedrock. These basins stored upwards of 
3 million cubic feet of waste that had accumulated for 49 years. However, to fully grasp the nature of 
the underground problem it is important to understand that waste at Avtex had changed during its last 
10 years of operation. The waste is the basins, and its principal chemical threat are characterized below. 

Name  Quantity  Principal constituents  Cubic Feet/ Comparison 
Sulfite Basins 1-6 936,000 

cubic yards  
Zinc, lead, cadmium, carbon 
disulfide, BTEX, Phenol, PAHs, 
BEHP, Pesticides, PCBs, Arsenic, 
Chromium  

25,272,000 
(44 football fields)  

Emergency Pond 12,000 
cubic yards  

Zinc Hydroxide, Carbon disulfide, 
Phenol, PCBs, Lead, Zinc, 
Methylene chloride, BTEX, PAH, 
(bis2-ethylhexyl) phthalate, 
ketones, 4-methylphenol, 
2methylnaphthalene, pesticides, 
arsenic, cadmium, chromium 

324,000  
(.5 football field)  
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Polishing Basin 1-2 16,500 
cubic yards 

Zinc, PAHs, BEHP, methylene 
chloride, 2-methylnaphthalene, 
arsenic, cadmium, chromium, lead  

445,500  
(.75 football field) 

Fly Ash Basins 1,300,000 
cubic yards  

Arsenic, Carbon disulfide, BTEX, 
Chloroform, trichloroethene, PAH, 
bis(2ethylhexyl) phthalate, 
2methylnaphthalene, pesticides.  

35,100,000 
(61 football fields)  

Landfill 54,000 
cubic yards 

PAHs, bis (2- 
ethylhexyl) phthalate, phenols, 
arsenic, lead, zinc, PCBs, ketones, 
cadmium, chromium. 

10,907,000 
(19 football fields)  

Viscose Basins 1-8 527,000 
cubic yards  

Carbon disulfide, phenol, pyrene, 
PAH, BTEX,  

14,229,000 
(25 football fields)  

Viscose Basin 9-11 306,419 
cubic yards  
 

Carbon disulfide, phenol, zinc, 
PAH, ketones, methylene chloride, 
4-methylphenol, pesticides, 
arsenic, chromium, lead.  

8,273,300  
(14.5 football fields)  

Totals 3,151,919 
cubic yards  
 

85,102,000 cubic ft.  165 football fields 1 ft.  
deep  
 

During its final 10 years of operation, Avtex devoted most of its manufacturing to high grade Rayon for 
the United States Government and specialty polypropylene. Within its R&D laboratories in Front Royal, 
Avtex patented and perfected FM5055G (a carbon-phenolic rayon) and FM5822A (a phenolic rayon) 
used by the Department of Defense (for its MX and Trident ICBMs), at NASA (in its Delta, Atlas, and 
Titan Launch Vehicles), and the USAF (in its AAMRAM, SRAM-2, Stinger and Tomahawk Cruise 
Missiles). It also patented and produced high-grade polypropylene. 

High grade Rayons and specialty polypropylene added hundreds more chemicals to the already heavy 
chemical loading. Many of these chemicals were regulated, some of them were highly toxic. As it did 
so, the plant progressively lost containment of its waste. Tight manufacturing tolerances led to increased 
off-spec waste discarded in landfills that were already full. In 1982 off-spec waste was diverted from 
landfills to the wastewater treatment plant. The wastewater treatment plant primarily treated chemicals 
by dilution. Waste waited in the basins for rainwater or flooding from the South Fork to dilute them the 
low enough levels for discharge under State requirements. The ineffectiveness of the water treatment 
led to more than 2,000 violations of its permit to discharge into the South Fork of the Shenandoah from 
1980-1989. Additionally, high-grade products added polyhalogenated compounds to the 
metallic/caustic/alkaline mix. It was during the switchover to high grade products that waste from the 
landfills started to show up in residential wells on the west side of the South Fork of the Shenandoah 
River. 

Further complicating and explaining how this waste migrated, is a southwesterly crack in the bedrock 
beneath these landfills (an anticline axis in the Martinsburg formation). This crack converted the storage 
basins into an effective chemical delivery system. Just three of the basins (viscose basins 9-11) are 
estimated to have leaked 700,000 gallons per year into the groundwater. From 1989 to 2015 these three 
basins would have leaked an estimated 17.5 million gallons of untreated waste into the ground water. 
Even though the basins were leaking southwest, downgradient water samples were only taken twice (in 
1994 and 2003). 
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The reports showed major problems at and beneath the surface. The underground carbon disulfide 
readings from Viscose Basin 9 in were 6.34 million micrograms per liter (634,000 ppm) in 1993, even 
though the basin had been closed for 30 years. Surface carbon disulfide readings from Sulfite Basin 5, 
(meters from the South Fork) were 1.4 million micrograms per liter (about half the weight of a penny 
per liter). This was 467 times the acute toxicity of carbon disulfide in freshwater. In 2004 reports, 
carbon disulfide levels in Viscose Basin 7 (well BH-30) were 56,000 micrograms per liter even though 
the basin had been closed since 1959. If chemicals were decreasing but not going away in the old 
basins, what could be expected in the recent ones with more toxic chemistry?  
Carbon disulfide was just one of many problems. The 1993 water sampling showed that deep wells, 
bedrock, and surface samples all contained polyhalogenated compounds. This was far more compounds 
than could be accounted for Avtex story of a single electric transformer explosion in 1989. The 
electrical transformer story was hard to believe anyway since PCB’s used in transformers had been 
banned in the United States since 1970 and Tetra-PCBs were found of the site 200X more than the 
mono-PCBs. There are also vastly more toxic. Had Avtex been using PCB in manufacturing, this would 
have violated the Toxic Substances Control Act.  

In the 1993 and 2004 well reports there was also evidence that chemical reactions under the surface 
were created new chemicals. High levels of chlorines, phenols, and heavy metals were interacting 
forming dioxin-like compounds (like dibenzofuran), one of the most dangerous compounds in existence 
to human health. There was also a cache of outlawed chemicals underground such as: 
Hexachlorobenzene (HCB), 1,1,2,2-tetrachloroethane, trans-1,3-dichloropropene (t-1,3-DCP), 2,4,6-
Trichlorophenol (2,4,6-TCP), and Pentachlorophenol (PCP).  
 
In 1993 the site exceeded Virginia’s fresh and chronic water standards in nearly found chemical 
category including inorganic, pesticide, semi-volatile inorganic compound (SVOC), Volatile Organic 
Compound (VOC), and poly-halogenated chemical (PAH) that was found onsite. This included 
subtypes of polyhalogenated chemicals including polychlorinated biphenyls (PCBs), dibenzofurans 
(PCDFs), polybrominated diphenyl ethers (PBDEs), polybrominated biphenyls (PBBs), and 
perfluorinated compounds (PFOAs) like benzene-dicarboxylic acid. Unregulated chemicals were also 
found on the site that had no standards.  
 
Even with limited water sampling, the underground problem at Avtex was abundantly clear. It was also 
urgent. Therefore, it is hard to understand why it took 25 years to address the underground problem 
through the GLTP. From 2009-2014 when the Feasibility Study was undertaken for the construction of 
the GLTP, new water tests confirmed chemical levels were decreasing, but not enough. The GLTP’s 
deep wells confirmed a substantial amount of chemicals and compounds remained underground. It 
necessitated going forward with construction of the $50M GLTP, $1M annual operating costs, and a life 
expectancy of 25 years (till 2040). Since 2015 the GLTP (which is not permitted by the State of 
Virginia) discharges around 2 million gallons of treated effluent monthly into the South Fork of the 
Shenandoah River.  

Conclusion: Immunity

It is time to move on from the history of Avtex Fibers as the largest Rayon manufacturer in the world to 
the reality of the ecological and human health disaster it left behind. For 15 years the Front Royal 
Economic Development Authority has sought a brownfield developer for the site. None are interested. 
Risky bets they did take on fraudulent developers cost Front Royal millions of dollars. Avtex is still an 
eyesore. Their hope for a beltway company to establish a tech-hub on the site are Pollyanna. To this day 
the topography changes every 5 years as the semisolid waste moves beneath the surface. If outside 
developers have doubts about whether remediation is complete, so should the town. 
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Both FMC and the State of Virginia successfully sued the Federal Government for its culpability in this 
disaster. In 1992 FMC sought to hold the United States Government jointly responsible for the cleanup 
costs at Avtex which at that time were estimated to be up to $78M (they have turned out to be 3 times 
that amount). Even though the United States Government was found “jointly and severally liable for the 
costs…..responding to such release or threatened release of hazardous substances.” (FMC Corp. v. 
United States Department of Commerce). This decision was later vacated by the Third District 
Appellate Court in 1997. In the opinion of the appellate court was that government retained immunity 
for the help it gave Avtex over the years. However, that doesn’t mean the public should be kept in the 
dark or chemicals should be kept underground for 25 years.  

Immunity can quickly turn to impunity. The Avtex Fibers Superfund Site might be the type of site you 
would expect if had immunity. The site still has an enough toxic chemicals within it to present serious 
risk to human health. The only thing those chemicals are missing is a pathway via air, water, or soil. 
While thousands of pages of Remedial Investigations (RI), Feasibility Studies, Human Health 
Assessments, Technical Memorandums, Operable Units (OU), and Records of Decision (ROD) 
conclude there is no pathway, what if there was? Would it make a difference, or would it be stalled by 
inaction, obfuscated by details, and drowned in bureaucracy? If everything is fine, while construct the 
GLTP?  
 
This is speculation, but one potential pathway would have been to look for chemicals in the South Fork 
in the opposite direction of the flow. PAHs from Avtex were found 30 miles north in Harpers Ferry (the 
direction the South Fork flows). However, if these chemicals had migrated just 3,000ft southwest (in the 
direction of the underground strike) they would have been well in range of raw water input for Front 
Royal, Lynnwood, and Timberville. To my knowledge this possibility was never explored.  

The future, just like the past, depends on the power of the South Fork of the Shenandoah, a 5th order 
stream supplying 7% of the Chesapeake Bay Watershed, to wash away the past and supply the future. 
Data from the GLTP should be made public and not have to be obtained under FOIA. The future rests 
on its effectiveness to solve the underground problem.
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APPENDIX K – PRESS NOTICE AND POSTCARD

EPA PUBLIC NOTICE 
EPA REVIEWS CLEANUP 

AVTEX FIBERS, INC. SUPERFUND SITE 

The U.S. Environmental Protection Agency (EPA) is reviewing the cleanup that was 
conducted at the Avtex Fibers, Inc. Superfund Site located in Front Royal, Virginia 
EPA conducts Five-Year Reviews to ensure that cleanups continue to protect public 
health and the environment EPA conducted the previous Five-Year Review in 2018 
and concluded that the remedy was working as designed and was protective in the 
short-term. EPA will make the findings from this Five-Year Review available in 
March 2023. 

To access site information, including the Five-Year Review, visit: 
www.epa.gov/superfund/avtex 

For questions or to provide site-related information for the review, contact: 
Katie Page, EPA Community Involvement Coordinator 

( 215-814-2409 or page.katherine@epa gov 

. 



K-2 
 

&EPA 
The U.S. Environmental Protection Agency {EPA.) is 
reviewing the cleanup that was conducted at the Avtex 
Fibers, Inc. Superfund Site located in Front Royal, VA. 
EPA conducts five-year reviews to ensure that cleanups 
continue to protect public health and the environment. 

EPA conducted the last review in 2018 ancl concluded 
that the remedies for all Operable Units are functioning 
as designed. While the remedies at Operable Units 7 
and 10 were determi.ned to be protective of human 
health and the environment in the short term, EPA noted 
that additional actions are needed in these areas to be 
fully protective in the long-term. 

EPA Contacts 

Alan Geyer 
U.S. EPA Region 3 
Remedial Project Manager 
(215) 814-3312 
geyer.alan@epa.gov 

Katie Page 
u.s~ EPA Region 3 
Community Involvement 
Coordinator 
{2.15) 814-2409 
page.katherine@epa.gov 




