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I. INTRODUCTION 

The purpose of a five-year review (FY R) is to evaluate the implementation and performance of a remedy to 
detennine if the remedy is and will continue to be protective of hu ma n health and the environment. The methods. 
fi ndings and conclusio ns 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, Compensatio n, and Liability Act (CERCLA) Section 121 , consistent with the ational 
Contingency Plan (NCP) (40 Code of Federal Regulations Section 300.430(f)(4)(i i)), a nd considering EPA po licy. 

This is the fifth FYR for the Fike Chem ical, Inc. Superfund site (the Site). The triggering action for th is statutory 
review is the completion date of the previo us FY R. The FY R has been prepared because hazardous substances. 
pollutants or contaminants remain at the S ite above levels that a llow for unlimited use and unrestricted exposure 
(UU/UE). 

T he S ite includes fou r operable units (OUs) that will be addressed in this FYR. OU I addressed immediate site 
risks. OU2 addressed risks posed by s ite structures. OU3 addressed risks posed by buried drums and containers. 
OU4 addresses risks posed by contaminated soil and groundwater. There are three OUs that are not addressed in 
this FYR (OU6. OU7 and OU8 - there is no OU5). These OUs were created for administrative purposes and do 
not have their own Records of Decision (RODs). Potentially responsible parties (PRPs) completed work for OUs 
6, 7 and 8 as parts o f remed ies selected under the RO Os for OU2. OU3 and OU4. It is this completed work that is 
under examination in this Five Year Rev iew. 

The FYR was led by EPA Remed ia l Project Manager (RPM ) Bruce Rundel l. Part icipants included Darrie l Swatts, 
EPA Community Invo lvement Coordinator (CIC); Nathan Doyle. EPA hydrogeologis t: Tracy Jeffries. West 
Virg inia Department of Env ironmenta l Protection (WV DEP) project manager; Mike Samples and Mike Miller 
with PRP remedial contractor de maxim is, Inc.: Terry Wilfong, local o peratio n and maintenance (O&M) 
contractor for the RPs with KEM RON Environmental Serv ices, Inc. (KEMRON); Jerome Cibrik, PRP 
representative with Union Carbide: Ben Amos, PRP contractor with Geosyntec Consultants (Geosyntec): and 
Amanda Goyne and Melissa Oak ley with EPA contractor, Skeo. The rev iew began on 9/23/20 I 6. 

Site Background 
The S ite is in a heavi ly industrial area of the Kanawha River Va lley in the C ity of Nitro, in both Kanawha and 
Putnam Counties in West Virginia (see Figures I and 0-1 ). Between 1953 and I 988, companies manufactured 
small volume batches of chemicals at the Site. The Site consists of an 11.9-acre fonne r batch chemical production 
plant (former Chemical Plant) property. a 0.9-acre former Cooperative Sewage Treatment Plant (former CST) 
property about 500 reet west of the Chemical Plant property (see Figure I), and contaminated groundwater 
attributed to releases from these two properties. The Chemical Plant initially consis ted of chemical product io n 
areas. office and laboratory bu ild ings, three waste lagoons, and drum and waste burial areas. T he site property 
owner constructed the CST between 1966 and 1968 to treat sanitary and industrial wastewater and stonnwater 
runo ff from the Chemical Plant a nd an adjacent truck termina l. Faci li ty operators d isposed of chem ical processing 
wastes in drums, and stockpiled or buried the drums in a waste disposal area on the southern half of the Chemical 
Plant property. Facil ity operations and waste disposal pract ices contaminated so il and groundwater with 
hazardous constituents. 

Fol lowing construction of caps over the former Chemical Plant and CST properties in late 2003. Dana Container 
Inc. began usi ng the former Chemical Plant property for chemica l-haul ing tanker truck parki ng, and the former 
CST property for employee parking. Future land use at and surrounding the Site is expected to remain industrial. 
Groundwater at and near the S ite is not used for drinking water due to natural high meta ls concentrations. The 
area is connected to the munic ipal water supply. which utilizes the Elk Ri ver as the drinking water source. Based 
on the poor groundwater quality of the Kanawha Valley and groundwater use restrictions in place for the Site and 
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surrounding area, futu re use of groundwater is not anticipated. 

Figure l : Detailed Site Map 
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Disclaimer: This map and any boundary lines within the map are approximate and subject 10 change. TI1c map is nol a survey. ·111c map 1s for informational 
purposes only regarding EP/\ ·s response actions n1 the Sile. 

The Kanawha River is about 2,000 feet west of the fonner Chemical Plant property (Figure D-1 ). The State of 
West Virgin ia has designated the Kanawha River as suitable for water-contact recreation, industrial and 
agricultural ,vater supp ly, fi sh propagation and for uses associated with transportation. cooling and power 
generation. East of the Site, two small tributaries, Armour and Blakes Creeks. combine and now northward. 
eventually into the Kanawha Ri ver downgrad ient of the Site. The Site is located on the all uvial deposits of the 
Kanawha River. The geology of the Site consists of about 60 feet of Kanawha River all uvial deposits, including 
sand, silt, clay and gravel, overlying bedrock of predominantly si ltstone, and some shale. The alluvial aqu ifer 
beneath the Site consists of three zones - shallow, intermediate and deep - and is hydraulically connected to the 
Kanawha River and Armour Creek. Contaminated groundwater flows to the north, northeast and northwest. For 
more information, Appendix A includes a list of documents reviewed during this FYR. Appendix B includes a list 
of s ite events. 

FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATIO~ 

Site Name: Fike Chemical, Inc. 

EPA TD: WVD047989207 

Region: 3 

NPL Status: Final 

State: West 
Virginia 

City/County: Nitro / Putnam and Kanawha 

SITE ST ATl ·s 

Multiple OUs? 
Yes 

Has the site achieved construction completion? 
No 

REYIEW STATliS 

Lead agency: EPA 

Author· name: Bruce Rundell , with add itional support provided by Skeo 

Author affi liation: EPA Region 3 

Review period: 9/23/20 16 - 7/25/2017 

Date of site ins pection: I I /15/20 16 

Type of review: Statutory 

Review number: 5 

T riggering action date: 7/25/2012 

Due date (five years after triggeri11g actio11 date) : 7/25/2017 
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H. RESPONSE ACTION SUMMARY 

Basis for Taking Action 
EPA documented the basis for taking remed ial action in RODs for OUs I, 2. 3 and 4. These O Us and the basis for 
taking actio n fo r each O U are summarized below. 

OUI 
The 1988 O U I ROD identified immed iate risks at the Site. Immediate threats inc luded a methy l me rcaptan 
storage tank. an estimated I 0,000 drums o f labeled and unlabeled hazardous materials, about 300 tanks and 
reactor vessels with associated piping, about 200 drums containing sodium metal, about 1,000 buried drums, an 
undeterm ined number of add itional buried laboratory containers and the CST Plant. 

OU2 
The 1990 O U2 ROD identified risks posed by structures on the Site. Based on site conditions in June 1988, the 
risks included building co llapse, friable asbestos and residual contamination left in various tanks, equipment and 
structures. T he structures created obstac les to future investigations and site work and presented an imminent and 
substantial danger. 

OU3 
The 1992 OU3 ROD identified risks posed by bu ried drums and containers. The d rums and conta ine rs posed 
direct health risks to the public and hampered subsurface investigation. The potential also existed for 
contaminants within the containers to spread to surrounding media. 

OU4 
The 200 I OU4 ROD identified risks posed by contaminated soil and groundwater. The ROD stated that 
contaminated soil posed an unacceptable risk to future construction/ industrial workers and that contaminated 
groundwater posed a n unacceptable risk to future residents via pote ntial ingestion of drinking water. 

The 200 I OU4 ROD identified contaminants o f potential concern (CO PCs) in soil at the Chemical Plant property 
and CST property, inc luding d ioxins/fura ns, polychlorinated biphe ny ls, meta ls, pes tic ides/herbicides, volatile 
organ ic compounds (VOCs) and semi-volatile organic compounds (SVOCs). The ROD a lso identified 
contaminant o f concern (COCs) in gro undwater, which included metals, pesticides/herbicides, SVOCs and 
VOCs. Appendix C shows the soil COPCs identi fied by the 2001 OU4 ROD. Table I in the Response Actions 
section below lists the Site·s groundwater COCs and associated cleanup goals. 

Response Actions 

In the late 1970s, sampling indicated groundwater contam ination at the Site. In 1978, the State of West Virgin ia 
required site operato rs to line the CST treatment basins. They did not comply within the time allowed. In March 
I 982, EPA issued a Natio na l Po llutant Discharge Elimi nation System permit for wastewater d ischarges from the 
CST plant. EPA added the Site to the Superfund program 's National Priorities List (N PL) on September I. 1983. 

In June 1988, due to the poor condition of storage vesse ls, incompatible materials storage, large quantities of high 
hazard materials at the Site, and the apparent abandonment of the Site, the West Virginia Div isio n of Natural 
Resources, Kanawha County and Putnam County emergency services offi c ials requested EPA assistance. On June 
I I, 1988. EPA initiated a removal action to mitigate the threats to public health and the environment posed by the 
Site. T he removal action included the removal and off-site disposal o f large amou nts of hazardous materials. The 
size and complex ity of the Site requ ired additional response actions. On September 29, I 988. EPA s igned the 
OU I ROD. a uthorizing remedial action to control, stabilize and eliminate s ite-related hazards. EPA completed the 
remova l action through implementation of the OU I remedy, as discussed below in the Status of Implementation 
section. 
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OUI 
EPA selected a remedy to address the most threatening hazards to human health and the environment in the Site's 
September 1988 OU I ROD. The OU I ROD did not include Remedial Action Objectives (RA Os). but selected the 
following remedial components: 

• Removal and disposal of a tank of methyl mercaptan. 
• Removal and disposal of drums of metallic sodium. 
• Removal , bulking and disposal of drums on the ground surface. 
• Removal. bulking and disposal of the materials found in various tanks, lines and vessels located on the 

Site. 
• Lab-packing and disposal of certain laboratory containers found on the Site. 
• Drainage and stabilization of the on-site and CST fac ility lagoons. treatment of the drained liquids from 

the lagoons and discharge of those treated liquids to the Kanawha River. 
• Excavation, bulking and disposal o f buried drums. 
• Proper stabili zation and/or removal and disposal of asbestos-containing insulation materials found in 

process lines. 
• Proper removal and disposal of cyanides. 

OU2 
EPA selected a remedy to add ress risks posed by s ite structures in the Site·s September 1990 OU2 ROD. The 
selected remedy included the dismantling and decontamination of all tanks and equipment and most of the on-site 
buildings. The RAOs listed in the OU2 ROD include: 

• Eliminate safety hazards associated with unstable components of the fac ility. 

• Eliminate unacceptable health risks posed by asbestos. 

• Reduce obstacles to future s ite investigation. 

• Eliminate unacceptable health and environmental risk posed by contaminant residuals. 

OU3 
In the Site's March 1992 OU3 ROD, EPA selected a remedy of excavation and off-site disposal to address risks 
posed by buried drums and containers at the Site. The RAOs listed in the OU3 ROD include: 

• Eliminate future or continued contamination of soil. groundwater. surface water and the atmosphere from 
sources contained in the buried drums and containers. 

• Eliminate the potential for direct exposure of the surrounding population to hazardous substances 
contained in buried drums and containers (from subsurface collapses or future excavations). 

• Remove buried drums and containers to facilitate future site investigation and remediation. 

EPA modified the selected remedy for OU3 in two Explanations of Significant Differences (ESDs) in May 1993 
and January 1996. The first ESD eliminated the requirements for a containment dome during the drum 
excavation. The second ESD revised the plan for treating surface water runoff during the drum removal from the 
Chemical Plant property. 

OU4 
EPA selected a remedy to address soil and groundwater contamination in the Site·s September 200 I OU4 ROD. 
The ROD identified the fo llowing RAOs for soil : 

• Protect human hea lth and the environment by reducing excess cancer risks to within the EPA target risk 
range for the anticipated fut11re use of the Chemical Plant and CST properties as industrial. 
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• Remove soils containing e levated levels of arsenic and dioxin. 

The ROD identified the fo llowing RAOs for sewers: 

• In vestigate World War I-era sewers that originate near the CST and discharge to the Kanawha River to 
determine if they contain contaminated sediments. 

• Remove potential contaminated sediments fro m the 12-inch sewer line fro m the CST to the Kanawha 
River. 

The ROD ident ified the fo llowing RAOs for groundwater: 

• Reduce concentrations of COCs in groundwater to levels that result in less than or equal to a I x I 0·5 

cumulative excess cancer risk and a hazard index less than 1.0 and achieve drinking water standards 
(maximum contaminant levels (MCLs) and non-zero maximum contaminant level goals (MC LGs)). Fo r 
inorganic compounds, if the MCL or no n-zero MC LG is lower than the background level, then the 
background level wil l be the c leanup goal. 

• Ensure that groundwater is not used for water supply until concentrations of COCs are reduced to level s 
that result in less than o r equal to a 1 x I 0·5 cumu lative excess cancer ri sk and a hazard index less than 1.0 
and achieve drinking water standards (MCLs and non-zero MC LGs). 

The selected remedy inc luded the fo llowing components: 

• Excavation of fonner Lagoon 3 and d isposal of the excavated material at an o ff-s ite facil ity. 

• Construction an asphalt cap over the areas formerly occupied by the CST and Chemical Plant. 

• Flushing a 12- inch sewer that runs from the former CST to the Kanawha Ri ver. 

• Investigatio n and re moval o f s~diments. if warranted, from a World War I-era 66-inch sewer formerly 
used by the plant. 

• Investigatio n o f the extent o f groundwater contami nation. 

• Des ign and construct ion of a pump-and-treat remedy fo r groundwater. 

• Implementation o f institutiona l contro ls to prevent exposure to contaminated groundwater and ensure that 

the future use o f the land remains industrial use only . 

The RO D d id not establ ish soil clea nup goals fo r soil COPCs (Appendix C). 

EPA revised the groundwater component of the O U4 remedy in the Site 's December 2006 ROD Amendment. The 
ROD Amendment eliminated the requirement to extract and treat groundwater and se lected in-situ biosparg ing to 
address groundwater contam ination. The RA Os of the groundwater remedy remained as established in the orig ina l 
O U4 RO D. Based o n updated groundwater sampling results, the RO D Amendment modified the list of 
groundwater COCs to inc lude 22 substances. 

The 2006 O U4 RO D Amendment states that groundwater cleanup wi ll continue until COC concentrations in 
groundwater achieve the fo llowing acceptable risk-based c leanup levels when concentrations o f COCs are 
considered c umulati vely (same as the 200 I ROD): a carc inogenic risk o f I x 10·5 and a non-carcinogenic hazard 
index less than or equal to 1.0. The 2006 OU4 RO D Amendment also requires that o rganic groundwater COCs 
meet MCLs and no n-zero MCLGs. Fo r inorganic compounds, the 2006 OU4 ROD Amendment requires that 
groundwater concentrations meet MC Ls or non-zero MCLGs, if those values are higher than background levels. If 
background leve ls for ino rganic COCs are g reater than the MC Ls or non-zero MC LGs, then the background leve l 
w ill be the cleanup goa l. It should be noted that no specific background concentrations had been detem1ined at 
the time o f the 200 I or 2006 ROD. The modified list of the S ite's 22 groundwater COCs and associated cleanup 
goa ls are prov ided in Table I below. 
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Table 1: Groundwater COCs Established by the 2006 OU4 ROD Amendment and Associated Cleanu p 
Goals 

Groundwater coc• Cleanup Goal {µg/L)b 

Aldrin NIA 
Arsenic 50 
Benzene 5 
Alpha-benzene hexachloride (BHC) NIA 
Bis(2-chlorocthyl)cther (BCEE) NIA 
Bis(2-chloroisopropyl)ethcr (BCI PE) NIA 
Bis(2-cthylhexyl)phthalate (BCEP) NIA 
Carbon tetrachloride 5 
Chlorobenzene 100 
Chlorofom, NIA 
4,4'-DDT NIA 
1.2-dichloroethane ( 1.2-DCA) 5 
1.2-dichloropropanc ( 1,2-DCP) 5 
1.3-dimcthyl-2-th iourea (DMTU) NIA 
Heptachlor 0.4 
Hexamethylphosphoramide (HMPA) NIA 
Iron NIA 
Manganese NIA 
Tetra ch loroethene 5 
I, 1,2-trichloroethane 5 
Trichloroethenc 5 
Vinyl chloride 2 
• Groundwater COCs established by the 2006 OU4 ROD 
Amendment. 
b The 2006 OU4 ROD Amendment did not list specific cleanup goals. 
It refers back to the cleanup goals established in the 200 I OU4 ROD. 
The list of cleanup goals above are fro m Table I in the 200 I OU4 
ROD. 
µg/L - microgram per liter 
NIA - The contaminant had no MCL or MCLG at the time of the 
200 I OU4 ROD. 

Status of Implementation 

Implementation of remedies selected in the OU I, OU2 and OU3 decision documents is complete. Implementation 
of the remedy for the soil component of OU4 ROD is also complete. The remedy for the groundwater component 
of OU4 ROD is ongoing. EPA has identified several PRPs fo r the Site. In 1997, participating PRPs organ ized as 
the Fike/ Arte I Site Trust (the Trust). Except for OU I , the Trust has implemented and continues to implement the 
selected remedies for the Site. 

OU I 
As described above, EPA initiated implementat ion of the OU I remedy by conducting a removal action to address 
immediate threats posed by the Site. following the signature of the OU I ROD, EPA continued addressing 
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immediate s ite threats through implementation of the remedy selected in the OU I ROD. Cleanup included 
removal and off-site disposal of tanks. above-ground drums and associated wastes; off-site disposal of laboratory 
and cyanide wastes; and drainage and stabilization of lagoons. EPA performed the OU I remedial action between 
January 1989 and September 1993. 

OU2 
Between September 1993 and May 1995, PRPs decontaminated and demolished most s ite buildings, tan ks and 
associated piping, and disposed of these materials off site. They conducted the work in accordance with the OU2 
ROD. The scope of work for OU2 initially excluded two areas containing the following materials in aboveground 
storage: 14 roll-off containers holding 722 drums of OU I waste, and aboveground tanks containing s ludge and 
contaminated wastewater. Between May 1995 and June 1996, PRPs addressed those materials in a subsequent 
phase. For management purposes, EPA refers to the work completed during that subsequent phase as OU7. 
Cleanup included decontamination, demolition and off-site disposal of drums of waste and aboveground tanks 
containing s ludge and wastewater. 

OU3 
PRPs completed the OU3 remedial action between February 1996 and September 1997. In accordance with the 
OU3 ROD and subsequent ESDs, cleanup included excavation and off-site disposa l of buried drums and 
conta iners from the southern part of the Site and construction of a surface water management system for the 
former Chemical Plant property. For project management purposes, EPA referred to the implementat ion of the 
January 1996 OU3 ESD as OU6. 

OU4 
CST and Cliemica/ Plant Soil 
Between May 1996 and September 1997, PRPs perfo rmed a removal action to dismantle the CST plant. Cleanup 
included dismantli ng CST buildings and tanks. dewatering the three CST lagoons, excavating the underlying 
sludge and so il. and disposing of a ll waste materials ofT s ite. Before placement of multilayer asphalt caps over the 
CST and Chemical Plant properties, PRPs excavated soil contaminated with elevated levels of dioxin and arsenic. 
Following cleanup. the PRPs backfilled the lagoons with clean material. For project management purposes, EPA 
referred to that 1996-1 997 removal action work as OU8. Between September 2002 and October 2003. the Trust 
constructed the caps in accordance with the OU4 ROD. The Trust des igned and constructed the CST and 
Chemical Plant caps with sufficient load-bearing capaciry to support industrial use conditions. 

Sewer s 
In accordance with the OU4 ROD, the Trust investigated and remediated both the 12-inch sewer and the World 
War I-era 66-inch sewer. Oased on the findings of the sewer in vestigation, the Trust made repairs as necessary. In 
October and November 1996, the Trust flushed both sewers and disposed of generated wastes off s ite. 

Gro1111d111ater 
The initia l ROD se lected further investigation of the nature and extent of groundwater contamination, extraction 
and treatment of contaminated groundwater, and institutional controls as the remedy for contaminated 
groundwater. Institutional controls for groundwater selected in the OU4 RO D (and the OU4 ROD Amendment) 
have been implemented (see the Institutional Controls subsection below). Investigations to determine the nature 
and extent of groundwater contamination began after issuance of the OU4 ROD and are ongo ing. These 
investigat ions have found that contaminated groundwater genera lly flows north, with separation of predominant 
flow into two lobes - one to the north-northeast and one to the northwest. Investigations from 2002 through 2006 
determined that the extent of contamination was more than proj ected in the initial ROD. Based on this and an 
evaluation of emerging in-situ treatment technologies, EPA rev ised the groundwater component of the OU4 
remedy in a December 2006 ROD Amendment. The 2006 OU4 ROD Amendment replaced groundwater 
extraction and treatment with in-s itu biosparging and the add ition of peroxide and/or nutrients, if necessary. 

The Trust operated a Phase I biosparging system from 2007 until April 20 I 5. The purpose of the system was to 
I imit 111 igration of the northeast lobe of the plume. After two years of operation and qua,terly groundwater 

10 



monitoring, sampling data indicated that biosparging alone was not effective in reducing all COC concentrations. 
and especially ineffective in reducing concentrations of hexamethylphosphoramide (HMPA). Based on the 
inabi lity ofbiosparging to effectively treat all COCs. between 2009 and 20 13, the Trust conducted several bench 
scale and pilot studies to explore innovative technologies to remediate groundwater COCs at the Site. The stud ies 
did not identi fy an effective method to adequately address site groundwater contamination. In October 2014. EPA 
sent a let1er to the Trust stating that the current OU4 remedy wi ll not achieve RAOs fo r groundwater. In the letter, 
EPA requested that the Trust fully characterize the extent of the plume in order to develop a current conceptual 
site model (CSM) and develop a new feasibility study (FS) for the Site to investigate alternative groundwater 
remedy options. 

The Trust submitted an updated groundwater CSM in May 2016, which EPA approved. The Trust used the 
findings of the updated CSM to deve lop the Site's November 201 6 draft Groundwater FS Report. The 2016 draft 
FS identified and eva luated groundwater remedial alternati ves for the Site. The 2016 draft FS is currently being 
revised based on EPA and WVDEP comments. 

Using the in formation in the fina lized FS, EPA anticipates selecting a new groundwater remedy to address 
Sitewide groundwater contamination in a forthcoming decision document. The info rmation collected during the 
CSM update is discussed in the Data Review section of this FYR. 

lnstitutio11a/ Co11trols (OU./) 
The Site's 200 I OU4 ROD and 2006 OU4 ROD Amendment require institutional controls to limit land use of the 
CST and Chemical Plant to industrial use and to prevent groundwater u e in the site vicinity until cleanu p goals 
arc met. The required institutional controls have been implemented through overlapping land and groundwater use 
restrictions (Table 2). On an annual bas is. the Trust reviews site conditions and institutional controls to detennine 
if the institutional controls rema in effective. The Trust submits the findings of these reviews to EPA in annual 
In titutional Control Reports. 

Deed restrictions and restricti ve covenants are also in place for the Chemical Plant and CST properties to prohibit 
groundwater use, limit future land use to industrial use, prohibit activities that could impact the integrity of the 
remedy, and to define the owner's and Trust's responsibilities related to cap maintenance (Figure 2). 

In October 2011 , the West Virgin ia Department of Health and Human Resources established a Spec ial Area of 
Concern (SAC) to address contaminated groundwater attributed to the Site (Figure 2). Well construction within 
the SAC is subject to a more stringent permit process that involves the Putnam and Kanawha Counties' hea lth 
depa11ments, the West Virginia Department of Health and Human Resources and the WVDEP. A West Virginia 
memorandum dated October 26.20 11. and West Virginia letters to Kanawha and Putnam Counties dated 
November I, 2011 , document the establishment of the SAC. They also identi fy the areal extent of the SAC and 
associated perm itting requirements. 

In March 2002, the City of Nitro established the City of Nitro Ord inance 02-03 (Figure 2). The Ordinance 
prohibits the extraction of groundwater in certain areas within the City of Nitro. west of Route 25. There is also a 
system in place that notifies the Trust anytime someone ca ll s Miss Utility to schedu le digging activities at or near 
the Site. 

To help implement this ordinance and the SAC, the WVDEP issues annual letters to ce11ified well drillers in the 
area. The letters notify the well drillers of drilling restrictions that apply to the SAC. the City of Nitro and 
surrounding areas, and include a map of where the restrictions apply. 

As part of this FYR, the data review process included a comparison of the locations of current groundwater 
contamination to the extent of existing groundwater institutional controls. As discussed in the Data Review 
section be low, resent sampling results indicated that the Site's existing institutional controls did not cover the 
entire area impacted by groundwater contamination. The West Virginia Miss Utility Notification area was 
expanded on July 14, 201 7 to encompass the entire area of impacted groundwater (Figure 2). 
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The Site's institutional controls are summarized in Table 2 below and shown in Figure 2. The Site's 20 12 FYR 
includes copies of the inst itutional control documents. 

Table 2: Summary of Implemented Institutional Controls (I Cs) 
Media that do not ICs Ca lled Title of IC Instrument 
support UlJ/UE ICs for in the 

Impacted Areas 
IC 

Implemented and 
based on current Needed Decision Objective/Description 

Date 
conditions Documents 

Restricts future use of Site Notice of Access, 
to industrial. Grants EPA 

Fonner Chemica l access to Site. Requires Notice of I lazardous 
Plant (parcels 235-

state to file a deed 
Waste Removal 

Soil Yes Yes 
95-0000 and Map 2 

restriction in each county 
Activity and Deed 

Parcel 113) and Restrict ion; 
Former CST 

limiting the future use of 
Recorded with both 

(parce I 235-91-000 1) 
the former Chemical Plant 

Kanawha and Putnam 
and CST areas to industrial 

Counties 3/611997 
use. 

Amends October 1998 

Fonner Chemical 
Declaration of Deed 

Plant (parcels 235-
Restrictions to prohibit use 

First Amendment to 
95-0000 and Map 2 

of groundwater and well 
Deed of Restrictive Groundwater Yes Yes 

Parcel 11 3) and 
drilling (except for 

Covenanis: 
Fonner CST 

monitoring wells) and to 
Recorded I 0/ 15/2002 

(parcel 235-91-000 I) 
define the owner's and 

Trust"s responsibilities for 
maintain ing the cap. 

Transfers ownership of 
former Chemical Plant and 

CST areas from Nitro 
Development Authority to 
Equipment Care Center of 
Nitro, LLC. Includes an 

Former Chemica l environmental covenant 
Plant (parcels 235- restricting the property· s 

Deed and Restrictive Soil and 
Yes Yes 

95-0000 and Map 2 use to industrial, 
Covenant : Groundwater Parcel 113) and prohibiting extraction of 

Recorded 1/22/2008 Former CST groundwater (except 
(parcel 235-9 1-000 I) monitoring wells), 

prohibiting activities that 
could potentially impact 

the integrity of the remedy, 
and defining the owner's 

and Trust's responsibilities 
for maintaining the cap. 

Requires a more stringent 
SAC: 

Groundwater Yes Yes Sitewide well-permitting process for 
Established I 0/26/20 I 1 

the subject area. 
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Media that do not ICs Called 
support UU/UE ICs for in the IC 

Title of IC Instrument 

based on current Needed Decision 
Impacted Areas 

Objective/Description 
Implemented and 

conditions Documents 
Date 

Prohibits extraction of City of itro Ordinance 

Groundwater Yes Yes Sitewide 
groundwater in certain 02-03: 
areas within the City of Adopted 3/ 19/2002 
Nitro. west of Route 25. 

Notifies the Trust if 

Soil and 
Yes 

someone calls Miss Uti lity Miss Utility notification 

Groundwater 
Yes Sitewide to schedule digging system: 

activities at or near the Initiated 5/2/2005 
Site. 
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Figure 2: Updated Institutional Control Map 
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Disclaimer: This map and any boundary Imes within the map .1rc approximate and subject to change. The map is not a survey. TI1c map is for informauonal 
purposes only regarding EP/\ ·s response actions m the Site. 

Systems Operations/Operation & Maintenance 
Ongo ing O&M activities add ress the soil component of OU4 and, to a limited extent, the groundwater component 
of OU4. The Site· s 2002 O&M Plan fo r the soil component of the OU4 remedy established a cap system O&M 
program. The program includes monitoring the condition and performance of the cap system and identi fying 
repair and maintenance required to preserve the integrity of the caps. Trust O&M contractor. KEM RON. performs 
annual O&M inspecti ons and submits findings to EPA in Annual Soi ls O&M Inspection Summary reports. After 
submitt ing the annual O&M reports, KEM RON addresses report recommendations and documents any needed 
maintenance or repairs in annual Asphalt Sealing and Repa ir Inspection Repo11s. KEMRON submits those reports 
to EPA for review. 

During the annual O&M inspection in April 20 I 6. KEM RON inspected the CST and Chemical Plant prope11ies. 
The CST and Chemica l Plant caps appeared to be in good condition, with no significant cracks. All fences. gates, 
locks, chains and warning signs were in place and in good condition. KEM RON observed some linear cracking in 
the Chemica l Plant cap. in the northern end of the surface water management retention basin and two places 
where repair material on the surface water management retention wa ll was coming loose. KEM RON concluded 
that the cracks in the cap and degraded repair material on the retention wall are not significant enough to 
undermine the integrity of the cap or surface water management system. Dana Transport sea ls the surface of both 
caps annually. with the most recent sealing event in October 2016. The October 2016 cap sealing addressed the 
cracks in the Chemical Plant cap noted during the April 20 16 O&M inspection. 

Per EPA request, the Trust updated the Site's 2002 O&M Plan in January 20 13 to include a methane and VOC 
monitoring program. The objective of the methane monitoring program is to evaluate the potential for methane 
ingress into six bui ldings located close to the cap. The methane monitoring program requires in-building manual 
and automated readings of methane gas concentrations. Methane monitoring results are discussed in the Data 
Review section of this FYR. The Site's updated January 20 13 O&M Plan only requires VOC monitoring under 
certain conditions. These conditions include when in-building methane readings exceed the action level of 1.25 
percent by vo lume in one monitoring event, or when readings in two consecutive methane monitoring events are 
between I percent and 1.25 percent by volume. In a letter dated Apri l 4. 2016. EPA approved the Trust"s request 
to reduce the frequency of methane monitoring from twice a year to once a year. 

Previous groundwater O&M plans are no longer applicable given the current status of the groundwater remedy. 
Operation of the Phase I biosparging system stopped in 201 5. The Trust is currently performing quarterly 
groundwater sampling to evaluate COC concentration variability while new groundwater remedial alternatives are 
being considered. The sampling began in July 2016 and will continue until July 2017. The re ults of the 
concentration variability eva luation of will be evaluated by EPA and WVDEP. The Trust and EPA will work 
together to establish O&M requirements for site groundwater after selection of a new groundwater remedy. 

III. PROGRESS SINCE THE PREVIOUS REVIEW 

This section includes the protectiveness determinations and statements from the previous FYR as wel l as the 
recommendations from the previous FYR and the current status of those recommendations. 

Table 3: Protectiveness Determinations/Statements from the 2012 FYR 

OU # Protectiveness Protectiveness Statement 
Determination 

I. 2 and 3 Protective The remedies for OU I . OU2 and OU3 are in place and protective. 
There have been no changes in site conditions that call into question the 
protect iveness of these remedies. 
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OU# 
Protectiveness Protectiveness Statement 
Determination 

4 Protectiveness Deferred The remedy for the soil component ofOU4 is in place and expected to 
be protective. Available information for dioxin should be evaluated to 
confirm that the implemented remedy is protective based on the revised 
toxicity of dioxin. Otherwise, there are no changes that could call into 
question the protectiveness of the remedy for the soil component of 
OU4. 

The remedy for the groundwater component or OU4 consists of further 
investigations to determine the nature and extent of contamination. in-
situ treatment of groundwater and institutional controls. In-situ 
treatment of groundwater has not been effective to date. However, 
institutional controls are in place and appear to be protective as 
intended. In addition, available information otherwise indicates that 
impacted groundwater does not present an unacceptable risk to.human 
health and the environment at this time due to a lack of exposure 
pathway. 

Table 4: Status of Recommendations from the 2012 FYR 

OU Current Current Implementation Status Completion 

# 
Issue Recommendation 

Status Description 
Date (if 

annlicable) 
4 Inspections and Consider and Completed Trust O&M contractor, KEM RON, 7/9/2012 

maintenance of soil implement measures perfonns annual O&M inspections 
caps have not been to ensure that O&M of the caps on the CST and 
conducted per of soil caps is Chemical Plant properties and of 
schedu les/fi-equency conducted in a the surface water management 
established in O&M timely and effective system. The Trust documents the 
Plan and manner. annual O&M inspections in annual 
Environmental O&M reports and submits those 
Covenant. reports to EPA. After submitting 

the annual O&M reports, 
KEM RON addresses report 
recommendations and documents 
any needed maintenance and/or 
repairs in annual Asphalt Sealing 
and Repair Inspection Reports. 
Those reports are submitted to EPA 
for review. These reports have been 
submitted annually since the 2012 
FYR. 

4 Groundwater Periodically assess Ongoing The West Virginia Miss Utility Not 
institutional controls the effectiveness of Notification area was expanded on Applicable 
may need to be existing July 14, 20 17 to encompass the 
modified as new groundwater entire area of impacted groundwater 
in formation becornes institutional 
available regarding controls. 
the area l extent of 
groundwater 
contam ination. 
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OU Current Current Implementation Status 
Completion 

# 
Issue Recommendation 

Status Description Date (if 
applicable) 

4 In-situ treatment of Modify the design Considered In October 20 14, EPA determined 10/ 16/20 14 
groundwater has been of in-situ treatment But Not that the OU4 remedy is not 
inefTective in reducing as needed to Implemented efTective at achieving RJ\Os. 
concentrations of enhance Therefore, this 2012 FYR 
groundwater COCs. effectiveness. recommendation was considered, 

but not implemented. Using the 
information in the 20 16 dran FS. 
EPA anticipates se lecting a new 
groundwater remedy to address 
Sitewide groundwater 
contamination in a forthcoming 
decision document. 

4 In-situ treatment of Modify design of in- Considered See comment above. EPA 5/20/20 16 
groundwater has situ treatment to But Not anticipates se lecting a new 
targeted only one address all COCs Implemented groundwater remedy to address 
COC (HMPA) and and all impacted Sitewidc groundwater 
only a limited area of groundwater. contamination in forthcoming 
impacted decision document. The 20 16 CSM 
groundwater. includes updated infom1ation 

regarding the current extent of 
groundwater contamination. That 
information will be used to inform 
the selection ofa more appropriate 
groundwater remedy. The new 
remedy will address all 
groundwater COCs identified in the 
2006 OU4 ROD Amendment and 
all impacted groundwater. 
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OU Current Current Implementation Status Completion 
Issue Recommendation Date (if 

# Status Description annlicable) 
4 New toxicity criteria Evaluate existing Completed In September 2015, on behalfof the 10/8/20 15 

have been issued for site data for dioxin Trust, Geosyntec perform a detailed 
dioxin. to confirm that review of available d ioxin/furan 

implemented soil soil data for the Site. The purpose 
remedy is of the review was to determine 
protective. Conduct whether the OU4 soil remedy 
sampling if needed. remains protective in light of new 

toxicity criteria for dioxin. See 
Appendix J for detailed infonnation 
regarding the dioxin data 
evaluation. The evaluation 
concluded that based on an 
evaluation of soil data, using 
updated toxicological data for 
2.3, 7 .8-tetrach lorodibenzo-p-dioxin 
(TCDD) and updated toxicity 
equivalent factors (TEFs) for 
dioxin/furan congeners, 
implementation of the soi l 
component of the OU4 remedy 
adequately addressed dioxins/ furans 
in site soil. and that remaining 
concentrations are present at levels 
consistent with the ROD-specific 
acceptable risk range. 

EPA approved the Trust's review of 
the potential impacts of the new 
toxicity criteria for dioxin in a letter 
dated I 0/8/2015. EPA concluded 
that no action is needed at this time, 
as a result of the new dioxin 
toxicity criteria. 

IV. FIVE-YEAR REVIEW PROCESS 

Communitv Notification, Involvement & Site Interviews 

A publ ic notice was made ava ilable in the Charleston Gazette on April 14, 20 17 stating that there was a FY Rand 
inviting the publ ic to submit any comments to EPA. The results of the review and the report wi ll be made 
available at the Site's information repos itory, located at the Nitro Public Library at 1700 Park Avenue. Nitro, 
West Vi rginia 25 143. 

During the FYR process, interviews were conducted to document any perceived problems or successes with the 
remedy that has been implemented to date. The results of these interviews are summarized below. 

Overall, the interviewed th ree residents who were aware of the Site had a positive impression of the cleanup. They 
indicated that it would be helpful if EPA could prov ide the community with site-related information through the 
mail, newspaper and/or local television news. None of the interviewees have private water wells. One of the 
interviewees voiced a concern regard ing excessive dust blowing toward her house from the general direction of 
the Site. She was informed that the source of the dust is not site-related. The Si1e· s O&M contractor has a positive 
impression of the project and ind icated that involved stakeho lders and agencies have worked cooperatively 
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throughout the cleanup and reuse process. He requested a reduction in the frequency of cap inspections and 
maintenance requirements. 

Data Review 

Per EPA request. the Trust developed an updated CSM in May 2016. This data review briefly summarizes the 
groundwater data used to develop the 2016 CSM and presents an overview of current groundwater concentration . 
The 20 16 CSM and ongoing grou ndwater monitoring compare COC concentrations to the preliminary cleanup 
goa ls for groundwater listed in the Site 's draft rs. It should be noted that the preliminary cleanup goals listed in 
the CSM have been updated lo include risk based numbers where no MCL or SMCL exists. Specific background 
levels have not yet been calculated Appendix H includes additional in-depth data review info rmation, including 
the rationale for EPA ·s determination that the biosparging groundwater remedy would not achieve the 
groundwater RA Os. Ten percent of all data presented in the data tables and maps presented in this document were 
checked for accuracy by SKEO. Only one minor discrepancy was found between data presented on Figure H-1 I 
and Table C- 1. This difference noted was for the VC concentrat ion of location SB-25 where the va lue was 
reported as 11.4 micrograms per liter on Figure H-11 and 11 micrograms per liter on Table C- 1. 

Groundwater - Current Conditions 
Sampling has detected 22 groundwater COCs in site groundwater, some close to or within site property 
boundaries and others at distances of up to about one mile downgradienl. Groundwater contamination near the 
former facility is present primarily within the shallow alluvial zone, according to the Sitc·s 2016 CSM. Further 
downgradient. COCs have migrated from the shallow alluvial zone to the intermediate and deeper zones. A slight 
upward gradient exists from the bedrock aquifer to the alluvial aquifer, reducing the potential for contamination to 
impact the deeper bedrock aquifer. 

Seven organic constituents - 1,2-dichloropropane ( 1,2-DCP), benzene. ehlorofonn. vinyl chloride. HMPA. 1.3-
dimethy l-2-thiourea (DMTU), and bis(2-chloroethyl)ether (BCEE) - are present in relatively coherent plumes 
originating from the Site. COC distributions generally indicate a northeast and/or north-northwest now path. with 
the greatest plume extents observed to the northeast. Sampling performed during the development of the updated 
CSM indicated that HMPA is the most widespread COC. and the other COCs exist within the footprin t of the 
HMPA plume. 

Data evaluated during the development of the 2016 CSM suggest that the HMPA plume is migrating to the 
northeast, along a narrow corridor in the deep zone (Append ix H, Figure H-5). The HMPA plume is mostly 
present in off-s ite areas with limited presence on site, potentially indicating depletion of the source mass and a 
detached plume. Data for other COCs suggest relatively stable conditions, with limited migration of the plume to 
the north-northwest. As part of this FYR, the data review process included a comparison of the locations of 
current groundwater contam ination to the extent of ex isting groundwater institutional controls. Recent sampling 
results indicated that the Site's existing institutional controls no longer covered the entire area of groundwater 
contamination. The West Virgi nia Miss Utility Notification area was. therefore. expanded on July 14. 201 7 to 
encompass the entire area of impacted groundwater (Figure 2). However, there is no current potable ground water 
use near the Site. Potable groundwater use in the Site area is not anticipated. because of overall natural poor 
groundwater quality in the Kanawha Valley. 

Vapor l11trusion 
The Site's 2011 vapor intrusion assessment and methane monitoring data indicate that vapor intrusion stemming 
from s ite-related groundwater im pacts is not occurring. While the 2011 vapor intrusion assessmen t determined 
that four site-related COCs were present in indoor air at concentrations that exceeded risk-based screening levels 
for the industrial and residential scenarios, it was detem1ined that none of the exceedances stemmed from s ite­
related vapor intrusion. The 20 I I vapor intrusion assessment led to the development of the ongoing methane 
monitoring program. Since the initiation of the Site's methane monitoring program in 20 I 3. methane gas has not 
been detected during any sampling event. Vapor monitoring is currently conducted annual ly. 
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Site Inspection 

The site inspection took place on 11 / I5/20 16. In attendance were Bruce Rundell (EPA Region 3 RPM), Darrie l 
Swatts (EPA Regio n 3 C IC), Nathan Doyle (EPA Regio n 3), Tracy Jeffries (WVDEP), Mike Samples and Mike 
Miller (de max imis, Inc.), Terry Wil fong (KEM RON), Jerome Cibrik (Union Carbine). Ben Amos (Geosyntec). 
and Amanda Goyne and Melissa Oakey (Skeo). The purpose o f the inspection was to assess the protectiveness of 
the remedy. See Appendix E for a detai led s ite inspection checklist. See Appendix F for photos from the s ite 
inspect ion. 

The site tour began at the former batch chemica l production plant (Chem ical Plant) property . Dana Conta iner Inc. 
uses the Chemical Plant property for tanker truck parking . Except for a few small cracks, the aspha lt cap covering 
the area appeared to be in good cond ition. The cracks are sea led annually, and on an as-needed basis. The surface 
water manage ment system that runs along the eastern edge of the Chemical Plant property is paved and includes 
three s luice gates that can be c losed in the event of a spill. The concrete within the surface water management 
system appeared to be in good condition. The tall fence that surrounds the Chemical Plant property appeared to be 
in good condition. Signage with institutional control infonnation is posted a long the perimeter fe nce. A II s igns 
were in good condition. 

The inspection team o bserved groundwater monitoring wells near the Kanawha River, north of the Site. All we lls 
observed were secured with locks and appeared to be in good condition. 

The s ite inspection team then toured the CST property. Dana Container Inc. uses the property for employee 
parking. Except for a few small cracks, the asphalt cap covering the area appeared to be in good condition. Flush­
mounted monitoring wells in the area were secured with bolts and appeared to be in good condition. 

Fo llowing the tour of the CST property, the s ite inspection team observed Armour Creek, north o f the S ite. The 
area is the approximate 11011hern extent of groundwater contamination. 

On November 14, 2016, Skeo s taff vis ited the Site's loca l in format ion repository. the N itro Public Library at 1700 
Park Avenue in N itro, West Virginia. A records review verified a sma ll collection of printed site-related 
documents ava ilable for public viewi ng, including some admi nistrative reco rd files for OU2 and OU4. primarily 
dated from the 1990s. The records co llecti on inc luded no documents dated after 2000. 

V. TECHNICAL ASSESSMENT 

QUESTION A: Is the remedy functioning as intended by the dec ision documents? 

Question A Summary: 
The review o f relevant documents, applicable or relevant and appropriate requirements (ARARs) and risk 
assumptions and the s ite inspection indicate that the remedies are functioning as designed for OU I, OU2, OU3 
and the soi l component of OU4. There are no complete exposure pathways at any o f the s ite OUs because 
contaminated materials left ons ite are contained beneath an asphalt cap and impacted groundwater is not currently 
used as a drinking water source. In addition, the implemented I Cs restricting disturbance o f the cap and the use of 
groundwater in the area prov ide additional protection against potential exposure. 

Ri sks associated with OU I were addressed thro ugh the remova l and o ff-site disposal of hazardous mate rials 
s tored in drums, cylinde rs, containers and tanks. The Trust addressed risks posed by OU2 through the dismantling 
and decontamination o f a ll tanks. equipment and buildings. Ri sks associated with OUJ were addressed through 
the excavation and o fT-site disposal of buried drums and containers from the southern portion of the Site and 
construction o f a mod ified surface water runoff treatment system. There are no O&M requirements associated 
with the OU I, OU2 or OUJ remed ies. 
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The excavation and off-site removal o f impacted soil from a former lagoon, the flush ing/cleaning of the sewers 
as ociated with the faci lity, insta llation of multi-layer asphalt caps over the former CST and Chemica l Plant areas. 
and implementation of institutional contro ls addressed the risks associated with impacted soi l at OU4. The caps 
prevent direct exposure to contaminated subsurface soil. Institutional controls restrict land use to industrial 
purposes and prohibit activities that cou ld potentially impact the integrity of the caps. Routine O&M activities 
include inspections of the capped areas and the Site's surface water management system, annual cap sealing, and 
cap maintenance or repairs as needed. No s ignificant O&M issues have been noted since the previous FYR. 

In October 2014, EPA determined that the OU4 groundwater remedy is not functioning as intended, and that 
RAOs will not be achieved with the current remedy. EPA requested that the Trust fu lly characterize the extent of 
the plume to develop an updated groundwater CSM and develop a new FS for the Site to investigate alternative 
groundwater remedy options. The Trust submitted an updated groundwater CSM in May 2016. The Trust used the 
findings of the updated 2016 CSM to develop the Site's November 20 16 draft Groundwater FS Report. This 
document is being revised based on EPA and WVDEP comments. EPA, in consultation with WVDEP will use the 
information in the finalized FS to se lect a new groundwater remedy to address Sitewide groundwater 
contamination in a fort hcoming decision document. The data collected during development of the 20 16 
groundwater CSM bener defined the current extent of groundwater contamination at the Site and concluded that 
the deep ground water plume has migrated close to the limits of the !Cs in some areas. The boundaries of the IC 
area. particularly the West Virgi nia Miss Utility Noti fication Area may require expansion in the future. 

Institutiona l controls for groundwater required by the OU4 ROD and OU4 ROD Amendment have been 
implemented through overlapping groundwater use restrictions. Restrictive covenants are in place for the fom1er 
Chemical Plant and CST prope,ties to prohibit the use of groundwater. West Virginia' s Department of Health and 
Human Resources requ ires a more stringent well-permitting process within its SAC and the City of Nitro 
Ordinance 02-03 prohibits the groundwater extraction in certain areas within the City of Nitro. west of Route 25. 
Recent sampling results indicated that the Site's institutional controls no longer covered fo r the ent ire area of 
groundwater contamination. The West Virginia Miss Utility Notification area was expanded on July 14. 2017 to 
encompass the entire area of impacted groundwater. However, there is no current potable groundwater use near 
the Site. Potable groundwater use is not anticipated in the future because of the overall. naturally poor 
groundwater quality in the Kanawha Valley. 

QUESTION 8: Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives 
(RA Os) used at the time of the remedy selection still va lid? 

Question B Summarv: 
Exposure assumptions largely remain val id, and while there have been changes in ARARs and toxicity data since 
the selection of the origina l site remedies, the implementation of a new groundwater remedy is expected to 
address those changes. The 200 I OU4 ROD based the soi l remedy on industrial land use. The property remains in 
industrial use, with no anticipated land use changes. Land use restrictions are in place that restrict future land use 
to industrial purposes for both the former CST and Chemica l Plant areas. Groundwater is not used for any purpose 
at or near the Site, and routine methane monitoring ensures that vapor intrusion does not pose a risk to human 
health inside on-site structures. Since the initiation of the Site's methane monitoring program in 2013, methane 
gas has not been detected during any sampling event. 

The 1988 OU I ROD did not include RA Os. RA Os for the OU2 remedy, OU3 remedy and soil component of the 
OU4 remedy have been met through the completion of the selected remedies for the OUs. The RA Os for the 
groundwater component o f OU4 have been partially met through the implementation of groundwater institutional 
controls. Based on information gathered during the deve lopment of the 20 16 CSM and 2016 draft FS, EPA will 
update the groundwater RA Os upon selection of the Site's new ground water remedy in a forthcoming deci sion 
document. 
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The 2016 draft FS includes new potential groundwater c leanup goals for each of the 22 groundwater COCs 
identified in the 2006 OU4 RO D Amendment. The new groundwater c leanup goals w ill be established in a 
decisio n document upon se lection o f the revised groundwater remedy. The groundwater c leanup goa ls included in 
the 2016 dra ft FS are based on gro undwater concentratio ns protect ive of human health under an uncontrolled 
potable use scenario . Whi le toxicity values for some groundwater COCs have changed since the selection o f the 
previous gro undwater remedies (200 1 O U4 RO D -Append ix H), those changes be w ill updated and re flected in 
the Site's new groundwater re medy and associated c leanup goals. 

The 2001 OU4 ROD d id not establish soil c leanup goals. EPA selected the O U4 soil remedy based on potential 
risk to receptors and exposure pathways. Fo llowing the removal o f soil with e levated concentrations o f arsenic 
and lead, the Trust covered remaining soi l contaminatio n at the fo rmer CST and Che mical Plant areas with multi­
layer asphalt caps. The caps e liminate exposure pathways to soil contaminatio n. The Site's 2008 Environmental 
Covenant further eliminates an exposure pathway for soil beneath the ca pped areas by prohibit ing acti vities that 
cou ld impact the integrity o f the remedy. 

To address an issue and recommendation from the 201 2 FYR regard ing changes in toxic ity criteria fo r dioxin. 
Geosyntec perfo rmed a deta iled review of available dioxin/ furan soil data for the areas not addressed by the OU4 
remedy. The areas inc luded the CST Ditch and Eastern Ditch (the perimeter ditch system). See Appendix J for 
detailed in fonnation regarding the evaluation. Geosyntec used ava ilable soil data fo r those d itch areas to calculate 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TC DD) tox icity equiva lence (TEQ) concentrations based on curre nt TEFs. 
The evaluation concluded that implementation o f the soil component of the OU4 remedy adequate ly addressed 
diox ins/ furans in s ite soil , and that remaining concentrations are present at levels consistent with the RO D­
specific acceptable risk range. EPA accepted and approved the findings o f the 201 5 dioxin/ furan soil data 
evaluation in a letter to the Trust o n Octo ber 8, 201 5. The letter stated that no further action was required. 

QUESTION C: Has any other in fonnation come to light that could call into question the protectiveness of the 
remedy? 

Question C Summary: 

No other information has co me to light that could call into question the protectiveness of the remedy. 

VI. ISSUES/RECOMMENDATIONS 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

OU I , O U2 and OU3 

Issues and Recommendations ldenti_fied in the FYR: 

OU(s): OU4 Issue Category: Remedy Performance 

Issue: In October 201 4, EPA determined that the OU4 remedy is not functioning 
as designed and that RAOs w ill not be achieved with the current remedy. 

Recommendation: Complete the final OU4 FS, document the new groundwater 
remedy in a decisio n docume nt, and implement the remedy to address remaining 
s ite-re lated groundwater contamination. To address issues identified in this FYR. 
ensure the new gro undwater re medy incorporates c urrent groundwater tox icity 

22 



criteria into groundwater cleanup goa ls; establishes updated groundwater ARA Rs; 
and mod ifies groundwater institutional controls. as needed. to cover all areas of 
groundwater contamination. 

Affect Current Affect Future Party Oversight Party Milestone Date 
Protectiveness Protectiv.eness Responsible 

No Yes PRP/EPA EPA 9/30/2018 

OTHER FINDINGS 
In addition. the fo llowing are recommendations that were identified during the FYR, but do not affect current 
and/or future protectiveness: 

• Provide the site records repository with copies of recent site-related documents. includ ing but not limited 
to the 20 12 FY R, the 20 16 Groundwater CSM and the 20 16 FS, once finalized. 

Vil. PROTECTIVENESS STATEMENT 

' 

Protcctinncss Statcmcnt(s) 

Operable Unit: Protectiveness Deter111i11atio11: 
OU 1. OU2 and OU3 Protect ive 

Protectiveness Statement: 
The remedies for OU 1. OU2 and OU3 are protective of human hea lth and the environment. There are 
no complete exposure pathways at the Site. The completion of remedial actions eliminated unacceptable 
risks previously associated with those OUs. 

Protcctinncss Statcmcnt(s) 

Operable Unit: Protectiveness Determination: 
OU4 Short-term Protective 

Protectiveness Statement: 
The remedy for OU4 is protective of human health and the environment in the sho11 term because 
exposure pathways that could result in unacceptable risks are being controlled. The soil component of 
the OU4 remedy has been implemented. Caps over the fo rmer CST and Chemical Plant areas and 
institutional controls eliminate exposu re pathways to contaminated soil. EPA anticipates se lecting a new 
groundwater remedy in the near future to address remaining groundwater contamination at the Site. It is 
anticipated that the new groundwater remedy will address other issues identified during th is FYR. 

VIII. NEXT REVIEW 

The next FYR Report for the Fike Chemica l. Inc. Superfund site is required fi ve years from the completion date 
of this review. 
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APPENDIX B - SITE CHRONOLOGY 

Table 8 -1: Site Chronology 
Event Date 

Chemicals manufacturing took place on site ' 1953-1988 
Monitoring data verified the presence of groundwater contamination at Late 1970s 
the Site 
EPA proposed the Site for listing on the NPL December 30, 1982 
EPA listed the Site on the NPL September 8, 1983 
EPA began the remedial investigation and feasibi lity study (RI/FS) for July 9, 1987 
OUI 
EPA initiated a removal action to mitigate the threats to public health and June 11 , 1988 
the environment posed by the Site 
EPA completed the removal action June 13, 1988 
EPA completed the RI/FS and issued a ROD for OU I September 29, 1988 
EPA began remedial action (continuation of removal action) at OU I January I I, 1989 
EPA began the RI/FS for OU2 May 17, 1989 
EPA began the RI/FS for OU3 April 12, 1990 
EPA completed the RI/FS and issued a ROD for OU2 September 28, 1990 
EPA entered Consent Decree with thirteen PRPs to conduct remedial February 20. 1992 
design and remedial action for OU2 
PRPs began remedial design at OU2 f-' ebruary 2 7, 1992 
EPA completed the RI/FS and issued a ROD for OU3 March 3 1. 1992 
EPA issued an ESD for OU3 May 13, 1993 
EPA issued a Unilateral Administrative Order to 20 PRPs to implement June 30, 1993 
the OU3 remedy 
PRPs completed remedial design and began remedial action for OU2 September 22, 1993 
(demolition of structures) 
EPA completed OU I remedial action September 30, 1993 
PRPs began remedial design for OU3 (buried drums) October 7, 1993 
PRPs be.gan remedial design for dioxin tanks (OU7) AuQust 22, 1994 
EPA entered an Administrative Order on Consent with 13 PRPs to September 30, 1994 
conduct an RI/FS for soi ls and groundwater (OU4) 
PRPs began RI/FS for OU4 
PRPs began remedial design for wastewater treatment (OU6) December 9, 1994 
PRPs completed remedia l design and began remedial action (disposal May 18, 1995 
and treatment of dioxin tanks) (OU?) 
PRPs completed remedial action at OU2 (demolition of structures) May 31, 1995 
PRPs completed remedial design and began remedial action for August 28, 1995 
wastewater treatment (OU6) 
EPA issued a second ESD for OU3 January 30, 1996 
PRPs completed remedial design for OU3 (buried drums) February 7, 1996 
PRPs bel!,an remedial action at OU3 
Unilateral Administrative Order May 3. 1996 
PRPs began a removal action (dismantling of the buildings and 
equipment at the CST) (OU8) 
PRPs completed remedial action (disposal and treatment of dioxin tanks) June 5, 1996 
(OU?) 
EPA issued the first f-'YR October 28, 1996 
EPA and West Virginia entered Consent Decree with 54 PRPs. which February 19, 1997 
required the PRPs to implement the remedial/removal actions associated 
with OU3, OU4 and the CST (OU8) 
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Event Date 
WVDEP recorded Notice of Access, Notice of Hazardous Waste March 6. 1997 
Removal Activity and Deed Restriction, implementing institutional 
controls 
PRPs completed a Sitewide removal action (dismantling of the buildings September 30, 1997 
and equipment at the CST) (OU8) 
PRPs completed remedial action at OUJ (buried drums) 
PRPs completed remedial action (wastewater treatment) (OU6) 
PRPs completed the RI/FS for OU4 September 28. 200 I 
EPA issued the ROD for OU4 
PRPs began remedial design for the OU4 soil remedy February 28, 2002 
City of Nitro established the City of Nitro Ordinance 02-03 to prohibit March 19, 2002 
the extraction of groundwater in ccnain areas within the City of Nitro. 
west of Route 25 
PRPs completed remedial design for the OU4 soil remedy and began September I 0, 2002 
OU4 soil remedy (asphalt caps) 
EPA issued the second FYR September 30, 2002 
Nitro Development Authority recorded First Amendment to Deed of October 15. 2002 
Restrictive Covenants 
PRPs completed the OU4 soil remedy (asphalt caps) October 14, 2003 
The Trust submitted a final completion report for the soil component of December 2003 
OU4 
Miss Uti lity Notification system in itiated May 2. 2005 
EPA issued a ROD amendment for the groundwater component of OU4 December 28, 2006 
PRPs began remedial design for OU4 (groundwater component) December 29. 2006 
PRPs completed remedial design for OU4 (groundwater component) January I 0, 2007 
Remedy for Phase I of the groundwater component ofOU4 became June 12, 2007 
operational 
EPA issued the third FYR September 27, 2007 
Nitro Development Authority and Equipment Care of Nitro, LLC January 22, 2008 
recorded a Deed and Restrict ive Covenant, implementing institutional 
controls 
The Trust submitted the Phase I Groundwater Treatment System December J, 2008 
Evaluation 
The Trust submitted the Reoon of Phase 11 Vapor Intrusion Study March 9, 20 I I 
The Trust submitted the Assessment of Groundwater-Surface Water April 25, 20 11 
Interaction Memorandum 
West Virginia Department of Health and Human Resources established a June 26, 20 11 
SAC to address contaminated groundwater attributable to the Site 

The Trust submitted an updated Groundwater CSM Repon January 30, 20 12 
The Trust submitted a revised O&M plan for OU4 soils March 15,2012 
EPA issued the fourth FYR July 25, 2012 
The Trust submitted a second revised O&M plan for OU4 soils January 28. 2013 
EPA issued a letter to the Trust stating that the groundwater component October 16, 20 14 
of the OU4 remedy is neither functional nor protective of human health 
and the environment and that RAOs will not be achieved with the current 
remedy: the Trust initiated an FS to explore alternative remedial options 
to address remaining site groundwater contamination 
The Trust shut down the OU4 Phase I biosparl.!.ing system April 20 15 
The Trust submitted an updated groundwater CSM to EPA May 20, 2015 
EPA approved the Trust's request to reduce the frequency of methane April 4, 2016 
monitoring from twice a year to once a year 
The Trust submitted the Site·s Groundwater Conceptual Site Model, May 20, 20 16 
2016 Update to EPA 
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Event Date 
The Trust initiated a year-long (quarterly) groundwater monitoring July 20 16 
program to evaluate COC concentration variability while new 
groundwater remedial alternatives are considered 
The Trust submitted a draft FS to EPA for review November 2, 20 16 
Trust updated west Vir~inia Miss Utility Notification Area boundary July 14,2017 
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APPENDIX C - SOIL COPCs LISTED IN THE 2001 OU4 ROD 

Table C- 1: Soil COPCs for the Chemical Plant Area 

Surface Soil (0-2') Mixed Soil (0-8') 

Frequency Frequency 
Constituent of Detection Constituent of Detection 

Dioxins/Fm·ans/PCBs Dioxins/Furans/PCBs 

2.3,7.8-TCDD Equiv. 1/ 1 2,3,7,8-TCDD Equiv. 28 / 34 

Aroclor-1248 7 / 28 Aroclor-1248 14 / 94 

Aroclor-1254 11 / 28 Aroclor-1254 40 I 94 

lnorganics Inorganics 

Arsenic 28 / 28 Arsenic 94 I 94 

Chromium 94 I 94 

Mercu1y 28 / 28 Mercury 81 / 94 

Pesticides/Herbicides Pesticides/Herbicides 

alpha-BHC 6 / 28 alpha-BHC 17 / 94 

Dieldrin 4 / 28 Dieldrin 15 / 94 

Heptachlor 2 / 28 Heptachlor 3 / 94 

MCPA 4 I 103 

Semivolatile Organic Com pounds Semivolatile Organic Compounds 
Benzo[a]anthracene 22 / 28 Benzo(a]anthracene 45 I 94 

Benzo[ a]pyrene 21 / 28 Benzo[ ajpyrene 40.; 94 

Benzolb ]fluoranthene 2 1 / 28 Bcnzo[b Jfluor.mthene 43 / 94 

Benzothiazole 10 / 26 Bcnzothiazolc 17 / 85 

bis l 2-Ethylhe>..yl] phthalate 67 I 94 

Dibenzo[ a,h ]anthracene 6 / 28 Dibenzo( a,h ]anthracene 8 / 94 

lndeno[l ,2.3-cd)pyrene 22 / 28 Indeno [ 1. 2.3-cd]pyrene 39 I 94 

Volatile Organic Compounds V olatiJc Organic Compounds 
1,2-Dichloropropane 15 I 94 

Benzene 5 / 28 Benzene 28 / 94 

Benzyl Mercaptan 3 / 26 Benzyl Mercaptan 8 / 85 

Chlorofonn 7 / 94 

Tetrachloroethene 35 / 94 

T richloroethene 29 I 94 
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Table C-2: Soil COPCs for the CST Arca 

Surface Soil (0-2') Mixed Soil (0-8') 

Frequency Frequency 
Constituent of Detection Constituent of Detection 

Dioxins/Furans/PCBs Dioxins/Fu rans/PCBs 
2,3,7,8-TCDD Equiv. 5 / 5 

Aroclor-1254 16 / 17 Aroclor-1254 31 / 34 

Inorganics Inorganics 

Arsenic 17 / 17 Arsenic 34 I 34 

Mercury 16 / 17 Mercury 30 I 34 

Semivolatile Or·ganic Compom1ds Semivolatilc Organic Compounds 
Benzothiazole 4/17 Benzothiazole 6 / 34 

bis[2-Ethyll1exyl] phthalate 15 / 17 bis[2-Ethyll1exyl] phthalate 30 / 34 

V olatilc Organic Compounds 
TetrachJoroethene 17 / 34 
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Figure D- 1: Site Vicinity Map 

• Nitro, WV 

0 375 750 

APPENDIX D - SITE MAPS 

1,500 
Feet 

I 
( 

-·~ j 
501• 

Sources: Esn. DeLorme, Dig/ta/Globe. GeoEye, Earthstar Geographies. CNESIA/rbus OS. AND. USDA. AEX, Getmappmg. 
Aerogrid, IGN. /GP, swisstopo, Tele Atlas. First American, UNEP-WCMC, USGS and the 2012 FYR. 
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Fike Chemical, Inc. Superfund Site 
City of Nitro. Putnam and Kanawha Counties, West Virginia 

Disclaimer: This map and any boundary lines within the map arc approximate and subject to change. The nrnp is not a survey. The map is for infonnational 
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. SIT E INFORMATION 

Site Na me: Fike Chemical, Inc. Date of Inspection : I I/ 15/2016 

Locat ion and Region: Nitro, West Virginia 3 EPA ID: WVD047989207 

Agency, Office or Company Leading th e Five- Yea r 
Weather/Temperature: Sunn):'. and 50 degrees 

Review: EPA Ree.ion 3 

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

Attachments: ~ Inspection team roster attached D Site map anached 

II. INT ERV IEWS (check all that apply) 

I. O&M S ite Manager Mike Samgles Project Manager, de maxim is, Inc. 11/21/201 6 
Name Tit le Date 

Interviewed D at site D at office ~ by email Phone: - -
Problems, suggestions D Report attached: Comgleted interview guestionnaire forms included in Aggendix J. 
Interview resnonses summarized in Section IV. 

2. O&M Staff -- -- --
Name Title Date 

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

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

Agency _ _ 
Contact -- - - -- - -

Name Title Date Phone No. 
Problems/suggestions D Report attached: _ _ 

Agency _ _ 
Contact Name -- - - - - --

Title Date Phone No. 
Problems/suggestions D Report attached: __ 

Agency _ _ 
Contact -- - - -- - -

Name Title Date Phone No. 
Problems/suggestions D Report attached: __ 

Agency _ _ 
Contact -- - - - - --

Name Title Date Phone No. 
Problems/suggestions D Report attached: __ 
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Agency __ 
Contact -- - - - - --

Name Title Date Phone No. 
Problems/suggestions D Report attached: 

4. Other Interviews (optional) r8] Repo11 attached: Completed interview questionnaire forms included in 
Aggendix J. lntei:Yiew re~gonses summarized in Section rv. 

Residential Interview # I 

Residential Interview #2 

Residential Interview #3 

Ill. ON-SITE DOCUMENTS AN D RECORDS VERIFI ED (check all that apply) 

I. O&M Documents 

[81 O&M manual [81 Readily available [81 Up to date ON/A 

[81 As-built drawings [81 Readily available [81 Up to date ON/A 

[81 Maintenance logs [81 Readily available [81 Up to date ON/A 

Remarks: --
2. Site-Specific Health and Safety Plan [81 Readily available [81 Up to date ON/A 

[81 Contingency plan/emergency response [81 Readily available [81 Up to date ON/A 
plan 

Remarks: All field gersonnel maintain hard cogies of these glans in their trucks. Electronic cogies are 
also maintained. 

" .> . O&M and OSHA Training Records [81 Readily available [81 Up to date 0 N/A 

Remarks: Training records arc maintained electronically. Personnel com12lete annual Occu12ational 
Safety and Health Administration refresher trainings. 

4. Permits and Serv ice Agreements 

D Air discharge permit D Readily available D Up to date [81 NIA 

D Em ucnt discharge D Readily available D Up to date [81 NIA 

D Waste disposal, POTW D Readily avai lable D Up to date r8] NIA 

0 Other permits: _ _ D Readily available D Up to date r8] NIA 

Remarks: The Site does not ogerate under anx gennits. 

5. Gas Generation Records 0 Readily avai lable D Up to date r8] NIA 

Remarks: - -
6. Settlement Monument Records D Readily available 0 Up to date r8l IA 

Remarks: There are no se11lement markers. 

7. Groundwater Monitoring Records [81 Readily available [81 Up to date ON/A 

Remarks: - -
8. Leachate Extraction Records D Readily available D Up to date r8] NIA 

Remarks: - -
9. Discharge Com pliance Records 

QAir D Readily available D Up to date r8] N/A 
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0 Water (effiuent) 0 Readily available 0 Up to date ~NIA 

Remarks: - -
10. Daily Access/Security Logs 0 Readily available 0 Up to date ~NIA 

Remarks: - -
IV. O&M COSTS 

I. O&M Organ ization 

D State in-house 0 Contractor for state 

D PRP in-house ~ Contractor for PRP 

0 Federal facility in-house 0 Contractor for Federal facility 

o _ 
2. O&M Cost Records 

D Read ily available D Up to date 

0 Funding mechanism/agreement in place X Unavailable 

Original 0&M cost estimate: __ 0 Breakdown attached 

Total annual cost by year for review period if available 

From: -- To: -- - - 0 Breakdown attached 

Date Date Total cost 

From: - - To: - - -- D Breakdown attached 

Date Date Total cost 

From: -- To: -- - - 0 Breakdown attached 

Date Date Total cost 

From: - - To: -- - - 0 Breakdown attached 

Date Date Total cost 

From: - - To: - - -- 0 Breakdown attached 

Date Date Total cost 

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

Describe costs and reasons: 0&M costs not yet received. 

V. ACCESS AND INST IT UT IONAL CONTROLS [gl Applicable ON/A 

A. Fencing 

I. Fencing Da maged 0 Location shown on site map 0 Gates secured ON/A 

Remarks: All fencing a[meared to be in good condition. Signage with institutional control information is 
gosted on site foncing. All signs are in good condition. 

B. Other Access Restrictions 

I. Sig ns and Other Secu rity Measures 0 Location shown on site map [g!N/A 

Remarks: - -
C. Institutional Contro ls ( ICs) 
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I. Implementation and Enforcement 

Site conditions imply ICs not properly implemented 0Yes [81 No O NIA 

Site conditions imply ICs not being fully enforced 0 Yes [81 No O NIA 

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

Frequency: Annua l 

Responsible party/agency: PRP contractor, de maximis, inc., submits annual institutiona l control review 
reports to EPA. 

Contact Mike Samples de max im is inc. 865-691---
Project 5052 
Coordinator 

Name Title Date Phone no. 

Reporting is up to date [81 Yes 0 No O N/A 

Reports are verified by the lead agency [81Yes 0No ON/A 

Specific requirements in deed or dec ision documents have been met [gl Yes 0 No O N/A 

Violations have been reported 0Yes 0 No [gj NIA 

Other problems or suggestions: 0 Report attached 

2. Adequacy 0 ICs are adequate [81 ICs are inadequate O N/A 

Remarks: Overlapping institutional contro ls are in place to limit the CST and Chemical Plant properties to 
industrial use and prohibit groundwater extraction. Additional layers of overla1ming institution11I contro ls 
are in place to prevent groundwater use and well drilling at and surrounding the Site. This FYR 
determined that the HMPA plume in deep groundwater has expanded to the north and northeast beyond 
the extent of existing institutional controls. The West Virginia Miss Utility Notification area was 
ex~anded on July 14,2016 to encompass the entire area ofim12acted groundwater However, groundwater 
is not used at or near the Site, so there is no complete e~osure pathway. 

D. General 

I. Vandalismrrrespassing D Location shown o n site map [81 No vandalism e vident 

Remarks: - -
2. Land Use Changes On Site [81 N/A 

Remarks: There have been no land use changes on site s ince the 20 12 FYR. 

3. Land Use Changes Off Site [81 N/A 
Remarks: There have been no significant land use changes off site s ince the 201 2 FYR. 

VI. GENERAL SIT E CONDITIONS 

A. Roads [81 Applicable ON/A 

I. Roads Damaged 0 Location shown on site map [81 Roads adequate O N/A 

Remarks: - -
B. Other Site Conditions 

Remarks: Roads arc in good condit ion. 

VII. LAN DFILL COVERS [81 Applicable ON/A 

A. Landfill Surface 

I. Settlement (low spots) 0 Location shown on site map [81 Settlement not evident 
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Arca extent: -- Depth: __ 

Remarks: - -
2. Cracks 0 Location shown on site map D Crack ing not evident 

Lengths: _ _ Widths: -- Depths: __ 

Remarks: The site insgcction team observed a few small cracks in the asghalt cag covering the CST 
groge!'.!Y. The cracks are sealed annuallv, and on an as-needed basis. The small cracks are not 
sign ificant enough to imgact the functionality of the cag. 

3. Erosion D Location shown on site map 181 Erosion not evident 

Arca extent: -- Depth: _ _ 

Remarks: - -
4. Holes D Location shown on site map 181 Holes not evident 

Area extent: -- Depth : _ _ 

Remarks: --

5. Vegetative Cover 0 Grass 0 Cover properly established 

0 No signs of stress 0 Trees/shrubs (indicate size and locations on a diagram) 

Remarks: Not a1.m licable. 

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

Remarks: Th·e as[!halt C8[!S covering the Chemical Plant and CST 12ro12erties a1212eared to be in good 
condition. The site ins~ction team observed some small cracks in the CST ca[!, which are sealed 
annually. The small cracks are not significant enough to im12act the functionality of the ca12. 

7. Bu lges D Location shown on site map l8J Bulges not evident 

Arca extent: - - Height: __ 

Remarks: --
8. Wet Areas/Water 181 Wet areas/water damage not evident 
Damage 

0 Wet areas 0 Location shown on site map Area extent: - -
0 Ponding 0 Location shown on site map Area extent: - -
0 Seeps D Location shown on site map Area extent: --
D Soft subgrade D Location shown on site map Area extent: --
Remarks: --

9. Slope Instability D Slides D Location shown on site map 

181 No evidence of slope instability 

Arca extent: --
Remarks: - -

B. Benches D Applicable l8J NIA 

(Horizontally constructed mounds of earth placed across a steep landfill s ide 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.) 
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I. Flows Bypass Bench D Location shown on site map D NIA or okay 

Remarks: --

2. Bench Breached 0 Location shown on site map D N/A or okay 

Remarks: --
.., 
.). Bench Overtopped D Location shown on site map D NIA or okay 

Remarks: --
C. Letdown Cha nnels D Applicable ['gl NI 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.) 

I. Settlement (Low spots) 0 Location shown on site map 0 No evidence of set1lcment 

Area extent: - - Depth: __ 

Remarks: --
2. Materia l Degradation 0 Location shown on site map D No evidence of degradation 

Material type: _ __ Area extent: - -
Remarks: --

3. Erosion 0 Location shown on site map D No evidence of erosion 

Area extent: - - Depth: __ 

Remarks: --
4. Undercutting 0 Location shown on site map D No evidence of undercutting 

Area extent: - - Depth: __ 

Remarks: --
5. Obstructions Type: __ 0 No obstructions 

0 Location shown on site map Arca extent: - -
Size: --
Remarks: - -

6. Excessive Vegetative Growth Type: __ 

0 No evidence of excessive growth 

O Vegetation in channels does not obstruct now 

0 Location shown on s ite map Area extent : --
Remarks: - -

o. Cover Penetrations ['gl Applicable ON/A 

I. Gas Vents D Active D Passive 

D Properly secured/locked D Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration D Needs maintenance ['gj NIA 

Remarks: --
2. Gas Monitoring Probes 
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0 Properly secured/locked 0 Functioning 0 Routinely sampled 0 Good condition 

D Evidence of leakage at penetration 0 Needs maintenance [g!N/A 

Remarks: 

3. Monitoring Wells (within surface area of landfill) 

[gl Properly secured/locked [gl Functioning [gl Routinely sampled [gl Good condition 

D Evidence of leakage at penetration D Needs maintenance ON/A 

Remarks: - -
4. Extraction Wells Leachate 

D Properly secured/locked 0 Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration 0 Needs maintenance [gj NIA 

Remarks: - -
5. Settlement Monuments 0 Located 0 Routinely surveyed [gj N/A 

Remarks: --
E. Gas Collection and Treatment D Applicable [gj N/A 

I. Gas Treatment Facilities 

0 Flaring 0 Thennal destruction 0 Collection for reuse 

D Good condition D Needs maintenance 

Remarks: - -
2. Gas Collection Wells, Manifolds and Piping 

D Good condition D Needs maintenance 

Remarks: --
3. Gas Monitoring Facil ities (e.g., gas monitoring of adjacent homes or buildings) 

D Good condition 0 Needs maintenance O N/A 

Remarks: --
F. Cover Drai nage Layer D Applicable [gj NIA 

I. Outlet Pipes Inspected 0 Functioning ON/A 

Remarks: --
2. Outlet Rock Inspected 0 Functioning O N/A 

Remarks: --
G. Detention/Sedimentation Ponds D Applicable (gl NIA 

I. Siltation Arca extent: -- Depth: _ _ ON/A 

D Siltation not evident 

Remarks: - -
2. Erosion Area extent: -- Depth : _ _ 

D Erosion not evident 

Remarks: --
3. Outlet Works 0 Functioning ON/A 
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Remarks: --
4. Dam D Function ing O N/A 

Remarks: - -
H. Retaining Wa lls D Applicable 181 NIA 

I. Deformations D Location shown on site map D Defonnation not evident 

Horizontal displacement: __ Vertical displacement: _ _ 

Rotational displacement: __ 

Remarks: - -
2. Degradation D Location shown on site map 0 Degradation not evident 

Remarks: - -
I. Perimeter Ditches/Off-Site Discharge 181 Applicable ON/A 

I. Si ltation 0 Location shown on site map 181 Sillation not evident 

Arca extent: -- Depth: _ _ 

Remarks: - -
2. Vegetative Growth D Location shown on site map ~NIA 

D Vegetation does not impede now 

Area extent: -- Type: __ 

Remarks: --
., 
.). Erosion 0 Locat ion shown on site map ~ Erosion not evident 

Arca extent: - - Depth: __ 

Remarks: --
4. Discharge Structure ~ Functioning ON/A 

Remarks: The surface water management system that runs along the eastern edge of the Chemical Plant 
grogeny is gaved and includes three sluice gates that can be closed in the event of a sgill. The concrete 
within the surface water management system aggeared to be in good condition. 

VIII. VERTICAL BARR IER WALLS D Applicable 181NIA 

I. Settlement D Location shown on site niap D Settlement not evident 

Area extent: -- Depth: __ 

Remarks: --
2. Performance Monitoring Type of monitoring: _ _ 

0 Performance not monitored 

Frequency: __ D Evidence of breaching 

Head ditTerential: - -
Remarks: - -

IX. GROUN DWATER/SURFACE WATER REMED IES 181 Applicable D NIA 

A. Groundwater Extraction Wells, Pumps and Pipelines D Applicable ~NIA 

I. Pumps, Wellhead Plumbing and Electrical 
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0 Good condition 0 All required wells properly operating 0 Needs maintenance O N/A 

Remarks: - -
2. Extraction System Pipelines, Valves, Valve Boxes and Other Appu rtenances 

D Good condition 0 Needs maintenance 

Remarks: - -
3. Spare Parts and Equ ipment 

0 Readily available D Good cond ition 0 Requires upgrade 0 Needs to be provided 

Remarks: - -

B. Surface Water Collection Structures, Pumps and Pipelines 0 Applicable ~ NIA 

I. Collection Structu res, Pumps and Electrical 

0 Good condition 0 Needs maintenance 

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

0 Good condition 0 Needs maintenance 

Remarks: --
-, 
J. Spare Pa ris and Equipment 

0 Readily available D Good condition 0 Requires upgrade 0 Needs to be provided 

Remarks: - -
C. Treatment System D Applicable ~ NIA 

I. Treatment Train (check components that apply) 

0 Metals remova l 0 Oil/water separation D Bioremediation 

D Air stripping 0 Carbon adsorbers 

0 Filters: _ _ 

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

O 0 thers: __ 

0 Good condition 0 Needs maintenance 

0 Sampling ports properly marked and functional 

0 Sampling/maintenance log displayed and up to date 

0 Equipment properly identified 

0 Quantity of groundwater treated annually: _ _ 

0 Quantity of surface water treated annually: _ _ 

Remarks: --
2. Electrical Enclosures and Panels (properly rated and functional) 

O N/A 0 Good condition 0 Needs maintenance 

Remarks: --
.., 
J. Tanks, Vaults, Storage Vessels 

O N/A 0 Good cond ition 0 Proper secondary containment 0 Needs maintenance 
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Remarks: - -
4. Discharge Structure and Appurtenances 

ON/A 0 Good condition 0 Needs maintenance 

Remarks: - -
5. Treatment Building(s) 

ON/A 0 Good condition (esp. roof and doorways) 0 Needs repair 

0 Chemicals and equipment properly stored 

Remarks: - -

6. Monitoring Wells (pump and treatment remedy) 

0 Properly secured/ locked 0 Functioning 0 Routinely sampled 0 Good condition 

0 All required wells located 0 Needs maintenance ON/A 

Remarks: - -
D. Monitoring Data 

I. Monitoring Data 

[81 Is routinely subm itted on time r8l Is of acceptable quality 

2. Monitoring Data Suggests: 

0 Groundwater plume is e·ITectively contained 0 Contaminant concentrations are declining 

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

[81 Properly secured/ locked [8J Functioning [8J Routinely sampled ~ Good condition 

0 All required wells located 0 Needs maintenance O N/A 

Remarks: The origina l groundwater remedx included groundwater extraction and treatment. The 0U4 
ROD Amendment re12laced groundwater extraction and treatment with in-s itu bios12arging. Based on 
data collected during subseguent investigations and 12ilot stud ies, EPA reguired the com12letion and 
submission ofa new FS and groundwater concegtual site mode l. Both documents have been com12le1ed 
and submitted. The FS is currentlx under EPA review. 

X. OTHER REMEDIES 
If there are remed ies applied at the site and not covered above. attach an inspection sheet describing the physical 
nature and condition of any facili ty associated with the remedy. An example wou ld be soil vapor extraction. 

XI. OVERALL OBSERVATIONS 
A. lmolementation of the Remedy 

Describe issues and observations relating to whether the remedy is effecti ve 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). 
Risks associated with QUI were addressed through the removal and off-site disgosal ofhaz.ardous 
materials stored in drums, cxtinders, containers and tanks. The Trust addres~ed 0!:.!2 risks through the 
dismantling and decontamination of all tanks, eguigment and buildings. Risks assQciated with QU3 were 
addressed through the excavation of buried drums and containers from the southern gortiQn of the S ite and 
construction ofa modified surface water runoff treatment sxstem. The excavation and off-s ite removal of 
imgacted soil from a former lagoon, the flushingl'.cleaning of the sewers associated with the facili!X, 
installation of multi-laxer asghalt cags over the CST and Chemical Plant areas, and imglementation of 
institutional controls addressed the risks associated with imgacted soil at 0 !.,!4. The original groundwater 
remedx included groundwater extraction and treatment. The 0U4 ROD Amendment reglaced 
groundwater extraction and treatment with in-situ biosgarging. In 0 ctQber 2014, EPA determined that the 
0U4 remedx is not functional and that RA0s will not be achieved with the current remedx. EPA reguired 
the comnletion and submission of a new feasibilitv studv and 1rroundwater concentual site model. Both 
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documents have been comuleted and submitted. The FS is current!)'. under EPA review. Using the 
infonnation in the 2016 FS, EPA anticigates selecting a new groundwater remed)'. to address Sitewide 
groundwater contamination in a forthcoming decision document 

B. Adequacy ofO&M 
Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
There are no O&M reguirements associated with the OU 1, OU2 or OU3 remedies. O&M activities at the 
Site address the soil comgonent of the OU4 remed)'.. O&M activities include monitoring the condition and 
gerforrnance of the cag S)'.Stems and identif:iing regair and maintenance reguired to greserve the integri!)'. 
of the cag S)'.stems. KEM RON uerforrns annual site O&M insgections and submits insgection findings to 
EPA in Annual Soils O&M Jns~ction Summ~ regorts. Following the submission of the annual O&M 
regorts, KEMRON addresses regort recommendations and documents an)'. needed maintenance and/or 
regairs in annual Asghalt Sealing and Regair Ins~ction Regorts. Previous groundwater O&M ulans are no 
longer auulicable given the current status of the groundwater remed)'.. Ogeration Qfthe Phase I 
biosuarging S)'.Stem stouged in 2015. O&M r~uirements for site groundwater will be established 
following the selection of a new groundwater remed)'.. Based on site insgection observations and a review 
ofO&M documents, site O&M seems to be adeguate. This FYR has not identified an)'. major O&M-
related issues. 

C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope ofO&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future . 
The new FS is exnected to address issues related to the groundwater remedv. 

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
No OQQOrtunities for ogtimization have been identified. 
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APPENDIX F - SITE INSPECTION PHOTOS 

The Chemical Plant property, looking north. Dana Container Inc. parks clean, empty trai lers on the 
asphalt cap. A small crack in the asphalt is visible. 
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Stormwater management feature along the eastern edge of the Chemical Plant property cap. 

One of the three sluice gates built into the Chemical Plant prope11y storm water management feature. 
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No Excavation, Penetration, 
Alteration, or Other Disturbance 
Of Asphalt Without Prior Written 

Consent 
Contact Fike/ Artel Site Trust 

t-800-424-5099 

Institutional control sign posted along the Chemical Plant property perimeter fence. 

Looking west across the Kanawha River. 
(Photo taken from northwest of the CST part of the Site). 
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Groundwater monitoring well PBW-8, located adjacent to the Kanawha River and northwest of the CST 
part of the Si te . 

View of the asphalt cap covering the CST property. looking south. 
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Crack in the CST cap, running north to south . 

Back view of the Dana Container, Inc. Cleani ng Facility immediately east of the CST property. 
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Flush-mounted groundwater monitoring well MW-1 15D, located in CST cap. 
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APPENDIX G - DETAILED ARARs REVIEW TABLES 

ARARs Rev iew 
CERCLA Section 121 (d)( I) requires that Superfund remedial actions anain --a degree of c leanup of hazardo us 
substances. pollutants, and contaminants released into the environment and of control o f further release at a 
minimum which assures protection o f human hea lth and the environment." The remedia l action must achieve a 
level of c leanup that at least attains those requirements that are legally applicable or re levant and appropriate. In 
performing the FYR for compliance with ARA Rs, on ly those ARA Rs that address the protectiveness of the 
remedy arc reviewed. 

Groundwater A RARs 
The 200 I OU4 ROD establ ished the following standards as chemical-specifi c A RA Rs for groundwater: the 
National Primary Drinking Water Standards' MCLs and non-zero MCLGs, and West Virgin ia groundwater 
standards (WV C.S. R. section 46- 12-3.1 to -3.5a). The 2006 OU4 ROD Amendment did not change the 
groundwater ARA Rs. This FYR compared the groundwater ARA Rs ident ified in the 200 I OU4 ROD to current 
federa l and state standards (Table G-1 ). The groundwater standards for arsenic, bis(2-ethylhexyl)phthalate 
(BCEP) and chloroform have become more stringent since the 200 1 OU4 ROD. The standards for the other 19 
COCs remain unc hanged. 

Table G-1: Previous and 20 16 ARARs for Groundwater COCs 
Previous Standard 201 7 Federal West Virg inia 

Contaminant (200 1 OU4 ROD) MCL or non-zero Groundwater ARARs C hange 
lu2IL)1 MCLG lu!!.IL)b Standard {u2/L)c 

Aldrin NIA NIAd NIA• None 
Arsenic 50 10 10 More stringent 
Benzene 5 5 5 None 
A Ip ha-benzene NIA NIA NIA None 
hexachloride (BHC) 
Bis(2-chloroethyl)ether NIA NIA NIA None 
(BCEE) 
Bis(2-
ch loroisopropyl)ether NIA NIA NIA None 
(BC IPE) 
Bis(2-ethylhexyl)phthalate NIA 6 6 More stringent 
(BCEP) 
Carbon terrachloride 5 5 5 None 
Ch lorobenzene 100 100 NIA None 
Chloroform NIA 70 NIA More stringent 

4.4'-DDT NIA NIA NIA None 
I,2-cl ichloroethane ( 1,2-

5 5 5 None 
DCA) 
I ,2-clichloropropanc ( 1,2-

5 5 5 None 
DCP) 
I.3-climethy l-2-thiourea NIA NIA IA one 
(DMTU) 
Heptachlor 0.4 0.4 0.4 None 
Hexamethylphosphoramidc NII\ NIA NIA one 
(HMPA) 
Iron NIA NIA NIA None 
Man1-:anese NIA NIA NIA None 
Tetrach loroethene 5 5 5 None 
I, 1,2-trichloroethanc 5 5 5 None 
Trichloroethcne 5 5 5 None 
Vinyl chloride 2 2 2 None 
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Previous Standard 2017 Federal 
Contaminant (2001 OU4 ROD) MCL or non-zero 

L • MCLG t L b 
• Cleanup goal as listed in Table I of the 200 I OU4 ROD. 

West Virginia 
Groundwater 

Standard 
ARARs Change 

b MC Ls accessed at https://www.epa.gov/ground-water-and-drinking-water/tablc-rcgulatcd-clrinking-watcr­
contaminants on January 13, 20 17. 
c West Virgin ia State Regulation, Title 46 Series 12 accessed at 
http://apps.sos.wv.gov/acllaw/csr/readfilc.aspx?Doc1d=7200&Format=PDF on January 13, 20 17. 
d In the ··20 17 Federal MCL or non-zero MCLG'' column. ''N/A'' indicates that the contaminant has no MCL or 
non-zero MCLG. 
< In the ··West Virgin ia Groundwater Standard'' column, .. N/A" ind icates that the contaminant has no groundwater 

ualit standard in the Title 46 Series 12 reoulation. 

Soil A RA Rs 
T he 200 I O U4 ROD did not specify chemica l-specific ARARs fo r soil. C leanup goa ls for soil COCs were based 
on a s ite-specifi c risk assessment which assumed that the Chem ica l Plant and CST properties wo uld conti nue to 
be used fo r industrial purposes. 
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APPENDIX ff - DETAILED DATA ANALYSIS AND FIGURES 

Per EPA request, the Trust developed an updated CSM in May 201 6. This data review eva luates the ground water 
data used to develop the 2016 CSM. discusses the rationale for EPA 's determ ination regarding the foilure of the 
groundwater remedy and presents an overview of current groundwater concentrations. The 2016 CSM and 
ongoing groundwater monitoring compare COC concentrations to the preliminary cleanup goa ls for groundwater 
listed in the Site·s draft FS. Figures H-1 and H-2 below show current CSM schematics. 

Groundwater - Data h1dica1i11g Jneffective11ess of Biosparging 10 Address HMPA 
SVOCs, specifically HPMA, are the focus of the groundwater remedial activities at the Site. Data evaluated for 
the 2016 CSM clearly showed that the biosparging remedy did not effect ive ly address HMPA in s ite groundwater. 
At six monitoring locations, the CSM compared I IMPA concentrations during biosparging system operations 
(between February 20 14 and f-ebruary 2015) to HMPA concentrations fo llowing shutdown of the system in 
December 20 15 (Table H-1 ). At four of the six locations, the post-shutdown concentrations are comparable to the 
upper range of the historical pre-shutdown data. The wells evaluated arc located in the center of the HM PA 
plume. immediately adjacent to and no1theast of the biosparging ystem (Figures H-3 and H-4). 

Table H- 1: Groundwater Concentrations of HMP A Following Cessation of the Phase I Biosparge 
Treatment 

Preliminary Cleanup Goal Pre-Shutdown 
Post-Shutdown 

Concentrations {µg/L) 
fo r HMPA = 8.6 µg/L Concentrations (µg/L)• December 20 IS 

Well Average (Min. - Max.)b Concent rat ion 
PR-MW-50 1956 ( 1700 - 2120) 2420 J 
PR-PEW-200 191 2 ( 1600 - 2150) 2250 J 
PRR-MW-50 2130 ( 1970 - 2400) 2440 J 
PRR-PEW-200 2408 (2040 - 2660) 2780 J 
R25-MW-50 526 (449 - 640) 237 J 
R25-PEW-200 604 (552 - 714) 580 J 
0 The Phase I biospargc treatment system operated from 2007 until April 2015. Pre-
shutdown results include quarterly data collected between February 20 14 and February 
20 15. 

h Min. = minimum concentration; Max. = maximum detected concentrations 
µg/L- microgram per liter 
J - estimated value 
MW - monitoring well 

Groundwater - Curren/ Conditions 
Sampli ng has detected 22 groundwater COCs in s ite groundwater. some close to or within site property 
boundaries and others at distances of up to about one mile downgradient. According to the Site·s 2016 CSM. 
groundwater contamination near the Site is present primarily within the shallow alluvia l zone. potentially due to 
low hydraulic conductivity in the area. Further downgradient, COCs have migrated from the hallo, alluvial zone 
to the intermediate and deeper zones. A slight upward gradient exists from the bedrock aquifer to the alluvia l 
aquifer, reducing the potential for contami nation to impact the deeper bedrock aquifer. 

Seven organic constituents ( 1.2-DCP. benzene, chloroform. viny l chloride, HMPA. DMTU, and BCEE) arc 
present in relatively coherent plumes originating from the Site. COC distributions generally indicate a northeast 
and/or no11h-northwest flow path. with the greatest plume extents observed to the northeast. This is consistent 
with higher observed hydraulic conductivities to the northeast. Review of the distribution of these even COCs 
also indicates the potentia l fo r off-site sources of select VOCs. This would be consistent with the highly 
industrialized nature of the Kanawha Valley. Figures H-5 through H-1 I show historic and current plume locations 
fo r the seven COCs discussed above. 
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The configurations of COC plu mes va1y considerably among the COCs due to factors such as potential discharge 
locations and specific transport characteristics. In some cases (e.g .. HMPA), plumes are mostly present in ofT-site 
areas with lim ited presence on site, potentially indicat ing depletion of source mass and a detached plume. COC 
concentrations are generally bounded with slight temporal changes along the northern fri nge, suggesting limited 
northern migration of the groundwater plume. Sampling performed duri ng the development of the updated CSM 
indicated that HMPA is the most widespread COC, and the other COCs exist within the footprin t of the HMPA 
plume. Pesticides are very limited in extent due to their poor mobi lity. Metals are predominant immediately 
down gradient of the Site due to loca lized changes in groundwater geochemist1y likely brought about by 
degradation of voes. 

Data evaluated during the development of the 20 16 CSM suggest that the HMPA plume is mi grating to the 
northeast, along a narrow corridor in the deep zone (Figure H-5). The corridor is bounded to the northwest and 
southeast by locations of low, non-detected or stable HMPA concentrations. Data for other COCs suggest 
relatively stable condit ions. with limited migration or the pl ume to the north-northwest. As part of this FYR. the 
data review process included a comparison of the local ions of current groundwater contamination to the extent of 
existing groundwater institutional controls. Under ex isting conditions, the Site's institutional controls did not 
cover the entire area impacted by groundwater contamination. The West Virginia Miss Utility otificat ion area 
was expanded on July 14,2016 to encompass the entire area of impacted groundwater (Figure 2). However, 
potable groundwater use in the vicin ity of the Site is not anticipated, because of overall poor groundwater quality 
in the Kanawha Valley. Accord ing to the draft FS, the new groundwater remedy is expected to address the 
migration of COCs to the northeast, and include monitoring and modification of current institutional controls, as 
needed. 

To better understand concentration variability and support long-term management decisions, the Trust began 
quarterly groundwater sampling in July 2016. The Trust ana lyzed voes and SVOCs in groundwater samples to 
further evaluate the variability within the plume. The sampling program will continue until July 2017. A long­
term monitoring network consisting of 28 wells has been established to evaluate long-term trends of COCs in 
Sitewide groundwater. 

Evalua1io11 of Groundwa1er-S111face Waler /11/eraclio11 
The Trust eva luated the groundwater to surface water pathway between the site groundwater and the Kanawha 
River in 20 I I and 2015. Both evaluations indicated that groundwater contamination is unlikely to discharge to the 
Kanawha River at levels that would pose ecologica l risk to either water column or benthic receptors. Table 11-2 
shows the comparison of the December 2015 near-river sampling results to ecological screening values (ESVs). 

The Trust also eva luated the interaction between groundwater and the downstream reaches of Armour Creek. 
Trust contractor, Geosyntec, collected samples from Armour Creek in late 2015 and early 2016 and analyzed fo r 
HM PA, BeEE and DMTU. During both events, only HMPA was detected at low levels, well below the calculated 
acute and chronic ESVs. The CSM concluded that the detections of HMPA in Annour Creek are substantially 
below concentrations necessary to pose a risk to human or ecologica l receptors. 

Vapor fnlrnsion 
The Site· s 20 I I vapor intrusion assessment and methane monitoring data indicate that vapor intrusion stemming 
from site-related groundwater im pacts is not is not occurring. While the 2011 vapor intrusion assessment 
determined that four site-related eoes were present in indoor air at concentrations that exceeded risk-based 
screening levels for the industrial and residential scenarios. It· was determ ined that none of the exceedances 
stemmed from site-related vapor intrusion. The majority of voes detected in buildings originated from sources 
not related to site-specific groundwater migration. The 2011 vapor intrusion assessment led to the development of 
the ongoing methane monitoring program. Since the initiation of the Site 's methane monitoring program in 20 I 3. 
methane gas has not been detected during any sampling event. 
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Figure H-1: Conceptua l Site Model Schematic, Transect A-A' 1 
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Figure H-2: Conceptual Site Model Schematic, Transect B-B' 
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Figure H-3: Site Remedial Features and Institutional Control Bounda ries 
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Figure H-4: Locations of Wells Mentioned Specifically in the Detailed Data Analysis 
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Figure H-5: Prior and Current HMPA Plume Locations in Deep Zone Groundwater a nd Surface Water 
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Figure H-6: Historic and 2015 Data for 13DM2TU: Deep Zone Groundwater and Surface Water 
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Figure H-7: Historic and 2015 Data fo r BCEE: Deep Zone Groundwater and Surface Water 
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Figure H-8: Historic and 2015 Data for 1,2-DCP : Deep Zone Groundwater· 
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Figure H-9: Historic and 2015 Data for Benzene: Deep Zone Groundwater 
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Figure H-10: Historic and 2015 Data fo r Chloroform: Deep Zone Groundwate r 
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Figu re H-11: Histor ic and 2015 Data fo r VC: Deep Zone Groundwater 
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Table H-2: Comparison of the December 2015 Near-Rive,· Sampling Data to ESVs and Background Metals 
Concentrations2 

Ne-.rr River LTMN WeU (December 2015) 

Com1>o1md ESV Background PBW-6 PBW-7 PBW-8 
Clas.s Parameter (µglL) (µgl L) (tig/L) (Jig/L) (J_ig/ L) 

1.1.2-Trichlorod.hane 1.200 NIA Not Detected Not Detected Not Ddccted 

1,2-Dichloroethanc 100 NIA Not Detected 0.299 J 7.2 

1.2-Dichloropropane 4.000 NIA Not Detected 0.221 J 26.9 

Benzene 370 NIA Not Detected Not Detected 0.852 J 

VOC Carbon tetrachloride 13.3 NIA Nol Detected Not Detected Not Detected 
Q1loroba12cne 1.3 NIA Not Detected Not Detected Nol Detected 

Chlocofonn 1.8 NIA Nol Detected Not Detected Not Detected 

Tctrachlorocthenc Ill NIA Nol Detected Not Detected Not Detected 
TrichlococtJ1cnc 21 NIA 0.629J Not Detected Not Detected 

Vinvl chloride 930 NIA I.I Not Detected 20.7 

svcx:: bis(2-EtJivlhcxyl) phtJrnlaic 16 NIA Not Detected Not Detected Not Detected 
Hexamelhvlphorohoramide 29.000 N/A 5.1 J 600 1,160 

Pesticide alpha-BHC 2.2 N/ A Nol Detected Not Dclccted Not Detected 
Hcptad1lor 0.0019 NIA Nol Detected Not Detected Not Ddectcd 

Metal 
Arsaiic 5 up to 22 1.9 7.9 9.0 

(Note 9) Iron 300 uo to 39,800 33 700 35 300 39 000 
Mangaucsc 120 upto 10.500 5..080 2 700 I 710 

Notes: 
I. LTMN - long-lam monitoring network 
2. VOC - volaiilc ocganic compound 
3. SVOC - scmivolatilc ocganic compound 
4. alpha-BHC - alpha-benzend1exachlocidc 
5. ESV - ecological screening value based on the following: 

- USEPA Region 3 BTAG Frest1water Screening Benchmarks. where available: 
- 1J1c NOEC value for l .2-did1loropropanc: and 
- estimated d1ronic screen value fee HMPA (Geosyntec. 201 la) 

6. All results presented in micrograms per liter (µg/L) 
7. ror cases where samples were non-detect. "Not Detected" is reported 
8. Bold values indicate a detection and underlined values denote c:xcccdancc oftJ1e ESV 
9. Results for arsenic. iron. and manganese represent dissolved concentrations 
10. Qualifier: J = estimaled value 
11 . NIA . not applicable 
12. Backgrow1d metal concentrations arc SJmmarized in Geosyntcc (2011 a) 
13. Paramder list is limited to those paramdcrs with an ESV considered in Gcosyntcc (201 la). consislcnt with USEPA (201 I) 

2 Table 1-1 above is Table 4 from the Site ·s Groundwater Conceptual Site Model. 2016 Update. 
11-14 

l\1W-422 
(J_ig/L) 

Nol Detected 
Nol Detected 
Not Detected 
Nol Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

0.914 J 

Not Detected 
351 J 

Not Detected 
Not Detected 

7.4 
77 600 
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APPENDIX I - INTERVIEW FORMS 

Fike Chemical, Inc. Superfund Site Five-Year Review Interv iew Form 
Site Na me: Fike C hem ical, Inc. EPA ID No.: WVD047989207 

Interviewer Name: Darriel Swatts A ffiliation: EPA CIC 
Subject Name: Resident # 1 Affiliation: 
Subject Contact In formation: 
Time: 1 l :40 a.m. Date: 11/15/2016 
Interview Location: 23rd Street, Nitro, WV 

Interview Format (underline one): In Person Phone Mail Other: 

Interview Category: Residents 

I. Are you aware o f the former env ironmental issues al the S ite and the cleanup activities that have taken place 
to date? 

No. 

2. What is your overall impression of the project. including c leanup. maintenance and reuse activit ies (a 
appropriate)? 

I am not really aware of the S ite, and have no impression of it. 

3. What have been the effects of this Site on the surrounding community, if any? 

None, that I know of. 

4. Have there been any problems with unusual or unexpected activities at the Site, such as e mergency rcspon e. 
vanda lism o r trespassing? 

Not that I know o f. 

5. Do you own a private we ll in add ition to o r instead o f access ing city/municipal water supplies? If so, for what 
purpose(s) is your private well used? 

0. 

6. Do you have any comments. suggestio ns or recommendatio ns regarding any aspects of the project? 

No. 

1- 1 



Site Name: Fike Chemical, Inc. 

Interviewer Name: Darriel Swatts 

EPA ID No.: 

Affiliation: 

WVD047989207 

EPA CIC 
Subject Name: Resident #2 Affiliation: 
Subject Contact Information : 
Time: 11 :50 a.m. Date: 11/15/2016 
Interview Location: 24th Street, Nitro, WV 

Interview Format (underline one): In Person Phone Mail Other: 

Interview Category: Residents 

I. Are you aware of the former environmenta l issues at the S ite and the cleanup activities that have taken p lace 
to date? 

Somewhat. 

2. What is your overall impression of the project, including cleanup. ma intenance and reuse activities (as 
appropriate)? 

T he S ite doc not really bother me. rm just concerned about the dust that blows toward the house fro m the 
directio n o f the S ite . 

3. What have been the effects of th is S ite on the surrounding community, if any? 

Dust blowing into the neig hborhood from across the street. 

4. Have there been any problems w ith unusual or unexpected acti vit ies at the S ite, such as emergency response. 
vanda lism or trespass ing? 

I recently heard gunshots near the Site, but thi nk that someone from a street or two over was probably 
shooting toward the S ite . 

5. Has EPA kept invo lved part ies and surro unding neighbors infonned o f activities at the Site? How can EPA 
best provide s ite-related in formatio n in the future? 

No. EPA could best provide informati on through the mai l o r local news. 

6. Do you own a private we ll in add itio n to or instead o f accessing c ity/municipal water supplies? If so. for what 
purpose(s) is your private well used? 

No. 

7. Do you have any comments, suggestions o r recommendations regardi ng any aspects of the project? 

rm j ust concerned about the dust blowing toward my neighbo rhood from across the street. 

1-2 



Site Name: Fike Chemical, Inc. 

Interviewer Name: Oa rrie l Swatts 
Subject Name: Resident #3 
Subject Contact In formation: 
Time: 12:00 p.m. 
Inte rv iew Location: 24th Street, Nitro, W V 

Interview Format (underline one): In Person 

Interview Category: Residents 

EPA TD No.: 

Affiliation: 
Affilia tion: 

WVD047989207 

EPA C IC 

Date: 11 / 15/2016 

Pho ne Mail O ther: 

I. Are you aware of the former environmental issues at the Site and the cleanup acti vities that have taken place 
to date? 

Yes. Cleanup started around the time I moved here. They removed soil and paved over a few areas. 

2. What is your overall impression of the project. inc luding cleanup. maintenance and reuse activities (as 
appropriate)? 

I think they did a good j ob cleaning up the Site. 

3. What have been the effects of this Site on the surrounding community. if any? 

None. 

4. I lave there been any problems with unusual or unexpected acti vities at the Site. uch as emergency response. 
vandalism or trespassing? 

No. 

5. Has EP/\ kept involved parties and surrounding neighbors informed of activitie at the Site? How can EPA 
best provide site-related information in the futu re? 

No. EPA could provide information by mail or newspaper. 

6. Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so. for what 
purpose(s) is your private well used? 

o. 

7. Do you have any comments. suggestions or recommendations regarding any aspects of the project? 

No. 

1-3 



Site Name: Fike Chemical, Inc. EPA ID No.: WVD047989207 

Interviewer Name: Darriel Swatts Affiliation: EPA CIC 
Subject Name: Mike Samples Affiliation: de maximis, inc. 
Subject Contact Information: (865)691-5052, mikesc@demaximis.com 
Time: 10:15 a.m. Date: 11/21 /2016 
Interview Location: 

Interview Format (underline one): lo Person Phone Mail Other: Email 

Interview Category: O&M Contractor 

I. Whal is your overall impression of the project, including cleanup, maintenance and reuse activities (as 
appropriate)? 

Cooperative. Through the effo11s of EPA, WVDEP, the Nitro Development Authoriry, C ity of Nitro, 
community leaders and the Fike/ Arte I Trust, the prope11Y is currently being reused by a local company and 
returned to the C ity tax base. Reuse was the goal of the community, as communicated to the project team 
fro m the onset of the project. Stakeho lders who represent the com munity overall have been involved in the 
project thro ughout the proce s. 

2. What is your assessment of the curre nt performance of the remedy in place at the Site? 

The remedy was successfully implemented and is functioning as intended. 

3. What are the findings from the monitoring data? What are the key trends in contaminant leve ls that are being 
documented over time at the S ite? 

Ro ut ine mo nitoring for the potential associated with methane migration into enclosed structures in c lose 
prox imity to the cap, over several years, has not resulted in any detectable methane. 

4. Is there a continuous on-site O&M presence? If so. please describe staff responsibilities and activ ities. 
A lternative ly, please describe s taff responsibi I ities and the frequency of site inspect ions and activities if there 
is not a continuous on-site O&M presence. 

Following remedy implementation, and in working with the loca l redevelopment aut hority, the property was 
sold and is being used. T herefore. there is no continuous O&M presence. However. a local subcontractor is 
being utilized for routine ( i.e., annua l) O&M inspections pursuant to an EPA approved O&M Plan. 

5. Have there been any significant changes in s ite O&M requirements. maintenance schedules or sampling 
ro utines s ince s ta11-up or in the last fi ve years? If so, do they affect the protectiveness or effectiveness of the 
remedy? Please describe changes and impacts. 

None. 

6. Have there been unexpected O&M difficulties or costs at the Site since sta11-up or in the last fi ve years? If so. 
please provide details. 

o ne. 

7. Have there been opportunities to optimize O&M activities or sampling efforts? Please describe changes and 
any resulting or des ired cost saving o r improved e ffi ciencies. 
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Consistent w ith the EPA approved O&M Plan. after evaluation of three years of data, which showed no 
methane, the frequency o f manua l methane monitoring was decreased from twice a year to an annual event. 
This change resulted in a s light cost savings, and also minimized any inconvenience to the property owner 
and business activities. 

8. Do you have any comments. suggestions or recommendations regarding O&M activitic and schedules at the 
Site? 

G iven the purpose of the cap, and the inconvenience to the property owners· business activities. the frequency 
of inspections and cap maintenance should be reduced. 
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APPENDIX J - EVALUATION OF DIOXIN DATA USING CURRENT 
TOXICITY CRITERIA 

The Trust contracted law firm, K&L Gates, to review site information and data to help determine whether the 
OU4 soil remedy remains protective in light of new toxicity criteria for dioxin. K&L Gates submit1ed its findings 
to EPA in a lener dated I 0/ 14/201 4. The findings concluded that the remedy se lected fo r OU4 soil was selected 
based on risk to receptors and exposure pathways, and not on dioxin toxicity levels. The letter stated that the caps 
that cover soil contamination at the Site eliminate the possibility for complete exposure pathways to soil 
contamination. Therefore, the letter concluded that the change in toxicity criteria fo r dioxin does not affect the 
protectiveness of the soil remedy. Regarding groundwater. the letter stated that because dioxin is not a 
groundwater COC, the change in tox ici ty criteria for dioxin does not aITect the protecti veness of the groundwater 
remedy. 

In a letter dated February 23.2015, EPA requested that the Trust perform an actual review of dioxin data fo r all 
site areas where diox in-impacted soil had been previously encountered. In response to that request, the Trust 
contracted Geosyntec Consultants (Geosyntec) to perform a detai led rev iew of available dioxin and furan soil data 
for the Site. Geosyntec presented its review findings in a Dioxin/Furan Data Review Memorandum, dated 
September 11 , 2015. The memorandum stated that the OU4 soil remedy included the complete removal of 
impacted soil associated with Lagoon 3, targeted removal of soil in utility corridors and the placement of asphalt 
caps over the Chemica l Plant and CST areas. Following remedy implementation, the on ly areas not addressed by 
the OU4 remedy were those assoc iated with the perimeter ditch system - the CST Ditch and Eastern Ditch. 

Geosyntec used available soil data for those ditch areas to calculate 2,3 .7,8-TCDD TEQ concentrations based on 
TEFs currently recommended by EPA. Geosyntec calculated the 95 percent upper confidence limit (UCL) of the 
mean TCDD TEQ concentration in the perimeter ditch system using EPA ProUCL sof1ware. This 95 percent UCL 
concentration is below the EPA prel iminary remediation goa l for soils in commerc ial/industrial settings. which 
supports the conclusion that the OU4 remedy remains protective for the potential exposures associated with the 
current and fo reseeable future uses of the Site. 

Per EPA request, Gcosyntec also evaluated the CST Ditch and Eastern Ditch areas as separate exposure areas. 
The TCDD TEQ concentrations in the three soil samples from the CST Ditch were below the current no11-cancer 
industria l soil RSL. The 95 percent UCL TCDD TEQ concentration for the Eastern Ditch samples was above the 
industrial soil RSL. However. calculated non-cancer hazard and cancer risk va lues for the Eastern Ditch are below 
or within EPA ·s acceptable criteria, despite point exceedances of the industrial soil RSL in two of the fi ve 
samples analyzed. 

The eva luation concluded that implementation of the soil component of the OU4 remedy adequately addressed 
diox ins/furans in s ite soil, and that remaining concentrations are present at leve ls consistent with the RO D­
specific risk range. EPA accepted and approved the findings of the 2015 dioxin/ furan soil data evaluation in a 
letter to the Trust on October 8, 2015. The lener stated that no further action was needed. 

While not specifical ly required by EPA. Geosyntec brieny eva luated TCDD TEQ concentrations in site 
groundwater as part of its dioxin data eva luation. Based on the findings of the OU4 RI and human health risk 
assessment, diox ins/furans were not selected as COPCs. During the Site's OU4 Rl/FS, dioxin and furan congeners 
were detected in two out of34 wells sampled, wells MW-109D and MW-11 3D. MW-109D is within the 
Chemical Plant parcel and MW- I I 3D i with in the CST parcel. The current EPA RSL for TCDD in tap water is 
1.2 x I 0-7 micrograms per liter (µg/L). The calculated TCDD concentrations fo r MW- I 09D and MW- I 13D are 
2.67 x I 0·1 ~tg/L and 9.96 x I 0-7 µg/L, respectively. Therefore, TCDD TEO concentrations in both wells exceeded 
the current tap water RSL. However, as pointed out by EPA in its 2015 response to the evaluation. non-cancer and 
cancer risks for both wells are be low or within EPA acceptable criteria. The eval uat ion also pointed out that no 
TCDD TEQ concentrations in groundwater exceed the federal MCL of 3.0 x I 0-5 ~1g/L. The eva luation concluded 
that dioxins/ furans are not signi ficant risk drivers fo r groundwater. 
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APPENDIX K - PRESS NOTICE 

EPA REVIEWS CLEANUP 
Fike Chemical Superfund Site 

The U.S. Environmental Protection Agency (EPA) is conducting a 
Five-Year Review of the Fike Chemical, Inc. Superfund Site located 
in Nitro. EPA inspects sites regularly to ensure that cleanups 
conducted remain fully protective of public health and the 
environment. EPA's most recent review of this site, conducted in 
2012, determined that while the remedy is protective in the short­
term, more study is needed to make a long-term protectiveness 
determination. Detailed results of this review and Agency 
recommendations will be made available August 2017. 

To access results of the review (starting August 2017): 
http://epa.gov/Syr 

To read detailed site and contact information: 
https://www.epa.gov/superfund/fike 

To ask questions or provide site information: 
Contact: Darriel Swatts Phone: 215-814-5536 
Email: swatts.darriel@epa.gov 

Protecting public health and the environment 
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