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Revised Interim Remedial 
Action Objectives Report 
Thomson Consumer Electronics  
Circleville, Ohio  

1. Introduction 

1.1 General 

On January 19, 1994, the Ohio Environmental Protection Agency (Ohio EPA) issued an 
Administrative Order on Consent (Consent Order, journalized on February 14, 1994) for the 
Thomson Consumer Electronics facility located at 24200 U.S. Route 23 in Circleville, Ohio 
(the Site).  That Consent Order was entered into between Ohio EPA, the General Electric 
Company (GE) and Thomson Consumer Electronics (Thomson, now Technicolor) for the 
purpose of conducting a Remedial Investigation and Feasibility Study (RI/FS) at the Site.  In 
accordance with Section VIII of that Consent Order, GE submitted a Remedial 
Investigation/Feasibility Study Work Plan (PTI Environmental Services [PTI], August 1995), 
as amended (GE 1997; Blasland, Bouck, & Lee [BBL, then ARCADIS BBL, now ARCADIS] 
2002, 2003, 2005; Exponent [formerly PTI] 2007).  Those submittals (collectively referred to 
as the RI/FS Work Plan) provided details regarding the proposed approach for various 
RI/FS activities at the Site.   

To supplement the historic investigation activities performed at the Site between 1988 and 
1995, extensive field investigation activities were performed at the Site in accordance with 
the RI/FS Work Plan, beginning in late 1995.  An initial draft Remedial Investigation Report 
(RI Report; Exponent, April 1998) summarizing the results of the historic and initial RI 
activities was submitted to Ohio EPA in April 1998.  Following that submittal, GE and Ohio 
EPA discussed and reached agreement on the procedure necessary for finalizing the RI.  
Subsequent to those discussions, GE coordinated with Ohio EPA to conduct an interim 
action in 2002, which involved limited soil/sediment removal along the west side of the 
railroad tracks at the Offsite Creek Area (OCA) to accommodate construction of an access 
road by an offsite property owner.  Additional field investigations were performed in 2003 
within the OCA and portions of the South Ditch to: (1) provide additional delineation of lead 
that was present in these areas; (2) support data analysis as part of the RI; and (3) facilitate 
remedial decision-making for areas affected by offsite transport of lead-bearing particulates 
from the South Ditch.  Revised drafts of the RI Report, incorporating the results of the 2002 
interim action and 2003 sediment investigations and certain comments from Ohio EPA, 
were provided to Ohio EPA in June and October 2004.   

Subsequent to those revised draft RI Report submittals, GE performed supplemental 
sediment sampling activities within portions of the OCA and South Ditch in 2005 for analysis 
of total petroleum hydrocarbons (TPH).  GE also conducted supplemental sediment 
sampling within portions of the OCA and South Ditch in 2007 to collect sediment samples 
for biotoxicity testing as a component of the ecological risk assessment conducted as part 
of the RI.  Both supplemental investigations were performed in accordance with the RI/FS 
Work Plan, as amended.  The results of the supplemental investigation activities were 
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incorporated into a revised draft RI Report submitted to Ohio EPA in November 2009, and a 
final RI Report was submitted to Ohio EPA in March 2010.  Ohio EPA provided final 
approval of the RI Report in a letter to GE dated March 23, 2010. 

On May 27, 2010, an Interim Remedial Action Objectives Report (Interim RAO Report) 
presenting a summary of the remedial action objectives that had been developed for the 
Site on the basis of the RI results was submitted to Ohio EPA.  Ohio EPA provided 
comments to that document in a letter dated November 10, 2010 and GE provided 
responses to those comments in a letter dated January 31, 2011.  Ohio EPA issued another 
letter on June 14, 2011 requiring certain specific edits to the Interim RAO Report.  In 
response to that letter, GE submitted a Revised Interim Remedial Action Objectives Report 
(Revised Interim RAO Report) to Ohio EPA on August 8, 2011.  Ohio EPA submitted letters 
to GE related to that document on October 17 and 25, 2011.  The October 17, 2011 letter 
requested that GE either: (1) provide additional information regarding data in the vicinity of 
the former Raw Materials Handling Area, or (2) if no such data existed, to conduct an 
additional investigation of the soil conditions in that area.  The October 25, 2011 letter 
provided additional comments on the Revised Interim RAO Report.  Representatives of GE 
and Ohio EPA discussed the proposed responses to Ohio EPA’s October 2011 letters on 
December 2, 2011. 

Concurrently with the discussions regarding further revision to the Revised Interim RAO 
Report, CTL Engineering, Inc. (CTL) prepared and submitted (on behalf of Technicolor) the 
Supplemental Site Investigation Work Plan (Supplemental Work Plan) to Ohio EPA on 
December 16, 2011.  That document proposed supplemental investigation activities for the 
former Raw Materials Handling Area.  Ohio EPA provided comments on the Supplemental 
Work Plan in a letter to Technicolor dated January 18, 2012 and revised pages of that 
document were submitted to Ohio EPA on January 30, 2012. 

On February 7, 2012, Ohio EPA submitted a letter to GE that: (1) instructed GE to delay 
submittal of further revisions to the Revised Interim RAO Report so that a section on the 
supplemental investigations for the former Raw Materials Handling Area could be added to 
that report; and (2) provided additional comments on the proposed methodology for 
evaluating the potential need for remedial actions within the various Areas of Interest (AOIs) 
at the Site.  GE submitted a letter to Ohio EPA on February 24, 2012 responding to Ohio 
EPA’s February 7, 2012 comment letter and providing further justification for the evaluation 
methodology proposed in the Revised Interim RAO Report. 

Following the performance of the supplemental investigations for the former Raw Materials 
Handling Area, CTL submitted the Supplemental Site Investigation Report (Supplemental 
Investigation Report) providing the results of those supplemental investigations to Ohio EPA 
on May 10, 2012.  Ohio EPA provided comments on that report in a letter to Technicolor 



g:\ge\ge_circleville\reports and presentations\revised interim rao\2871211324rpt.doc 3 

Revised Interim Remedial 
Action Objectives Report 
Thomson Consumer Electronics  
Circleville, Ohio  

dated June 13, 2012.  In response to those comments, revised elements of the 
Supplemental Investigation Report were submitted by CTL to Ohio EPA on July 31, 2012 
and Ohio EPA submitted a letter approving that document on August 2, 2012. 

On June 15, 2012, Ohio EPA submitted a letter to GE indicating that, based on the results 
of the supplemental investigations, the Raw Materials Handling Area needs to be 
incorporated into the Revised Interim RAO Report.  That letter also provided Ohio EPA’s 
comments requesting certain revisions to the evaluation methodology proposed in the 
Revised Interim RAO Report.  Representatives of Ohio EPA and GE discussed that letter 
and other related correspondence on July 20, 2012.  Subsequent to that call, Ohio EPA 
provided further clarification regarding the requested edits to the Revised Interim RAO 
Report in a letter to GE dated August 29, 2012.   Finally, representatives of Ohio EPA, GE, 
and Technicolor met on September 26, 2012 to discuss the various correspondence 
submitted by, or on behalf of, Ohio EPA, GE, and Technicolor since submittal of the August 
2011 Revised Interim RAO Report and the appropriate revisions to be included herein. 

This Revised Interim RAO Report was prepared in accordance with Task 8A (Remedial 
Action Objectives) of the RI/FS Work Plan and incorporates the revisions requested by Ohio 
EPA in their November 10, 2010 and June 14, 2011 comment letters.  The RAOs presented 
herein will support the detailed analysis of remedial alternatives for the Site, which will be 
presented in the forthcoming Feasibility Study Report (FS Report, Task 10 of the RI/FS 
Work Plan). See Section 4.0 regarding consolidation of certain deliverables into the FS 
Report.  Additional details regarding the specific components of this Revised Interim RAO 
Report are provided in Section 1.3. 

1.2 Site Description and History 

A detailed description of the operational and regulatory history at the Site is presented in 
Section 1 of the RI Report.  As indicated therein, the Site consists of approximately 230 
acres along the east side of U.S. Route 23, located approximately 0.5 miles south of 
developed areas of the City of Circleville, Ohio (Figure 1).  The Site is surrounded by open 
fields, with a small residential area located approximately 1,000 feet south-southwest of the 
former plant area.  The Scioto River is located approximately 0.75 miles west of the Site.  
The uplands of the Scioto River Valley contain small streams and unnamed ditches that 
drain to the Scioto River.  The South Ditch flows from east to west along the south side of 
the plant and discharges to the OCA and subsequently to the Scioto River.   

The plant was built in 1969 on a “greenfield site” and began operation in 1970 under the 
Radio Corporation of America (RCA).  The plant was operated by RCA until 1986, when it 
was acquired through a corporate merger with GE.  GE maintained ownership of the Site for 
approximately 1 year before the Site was acquired by Thomson in 1987.  Thomson 
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maintained ownership of the Site from 1987 until it sold the property in 2008.  From the time 
operations began in 1970 until shutdown in 2004, the plant manufactured the face plate or 
panel (3 percent lead) and funnel (24 percent lead) components of television picture tubes.   
During this time, the plant consisted primarily of interconnected administration, production, 
laboratory, batch house, and warehouse buildings.  Batch house silos were used to contain 
raw and intermediate materials such as sand, litharge (lead oxide), and cullet (recycled 
glass).   

As previously indicated, Thomson ceased manufacturing operations on March 30, 2004 and 
subsequently sold a large portion of their glass manufacturing equipment, which was 
removed from the Site.  The demolition of the structures (including building slabs) located 
within the melting and forming operations areas of the former plant were initiated in 
November 2005 and completed in 2006.  Following demolition, only the warehouse, former 
administrative offices, and associated paved parking areas remain at the Site, as shown on 
Figure 2.  The remainder of the Site consists of unpaved gravel and vegetated areas.  

On April 3, 2008, Thomson sold the property to Circleville Pickaway, LLC.  In accordance 
with the Consent Order, two copies of the journalized deed notice were provided to Ohio 
EPA on April 10, 2008.  Finally, as further discussed in Section 3.1, Technicolor and GE 
have worked with the current property owner to develop an Environmental Covenant (EC), 
which includes activity and use limitations restricting possible future uses of the ”developed 
portion” of the Site, including the East Fenced Area (EFA), the East Swale, and identified 
portions of the South Ditch.  That EC, which was developed pursuant to the Ohio Uniform 
Environmental Covenants Act, Ohio Revised Code §5301.80-5301.92, was revised and 
resubmitted to the Ohio EPA on June 17, 2011.   The EC was executed by all parties and 
then recorded on December 28, 2011 in the office of the Pickwaway County Recorder. 

1.3 Contents of Revised Interim RAO Report 

Section 8A of the RI/FS Work Plan provides a description of the information that is to be 
included in the Interim RAO Report.  Specifically, this report establishes RAOs that specify 
potential constituents of interest (PCoIs), media of interest, potential exposure pathways, 
and preliminary remediation goals (PRGs).  The PRGs provided herein establish media-
specific concentrations that are not expected to result in unacceptable risks to human 
health and the environment.  The PRGs were developed based on the results of the RI, a 
review of potential chemical-specific applicable or relevant and appropriate requirements 
(ARARs), the results of the baseline risk assessment that was conducted for the Site, and 
comments on the Interim RAO Report provided by the Ohio EPA in letters to GE dated 
November 10, 2010 and June 14, 2011.  
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1.4 Scope and Format of Revised Interim RAO Report 

To satisfy the requirements identified in Section 1.3, the remainder of this Revised Interim 
RAO Report is presented in three sections.  The title and a brief overview of each section is 
provided below: 

Section 2 – Summary of RI and Supplemental Investigation Results, provides a 
summary of the nature and extent of site impacts, as well as the human health and 
ecological risk assessments completed by Exponent as part of the RI, the results of which 
form the basis for the RAOs identified herein.  This section also summarizes the 
supplemental site investigation activities performed for the former Raw Materials Handling 
Area. 

Section 3 – Preliminary Remediation Goals and Remedial Action Objectives, provides 
an overview of the potential ARARs and a description of both the risk-based PRGs 
calculated for the Site, as well as the PRGs specified by Ohio EPA in their June 14, 2011 
and June 13, 2012 comment letters for incorporation into this Revised Interim RAO Report.  
This section also provides information regarding the RAOs that will be used to support of 
the future detailed analysis of remedial alternatives that will be performed as part of the 
forthcoming FS Report. 

Section 4 – Future Activities and Schedule, identifies the content and schedule for 
submittal of the FS Report required under the RI/FS Work Plan. 

The discussions in the above-referenced sections are supported by information provided in 
several tables, figures, and appendices to this Revised Interim RAO Report, as described in 
subsequent sections of this document. 
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2. Summary of RI and Supplemental Investigation Results 

This section provides information regarding the results of: (1) the RI activities that were 
performed at the Site in accordance with the RI/FS Work Plan; and (2) the supplemental 
investigation activities performed at the former Raw Materials Handing Area in response to 
a letter from Ohio EPA dated October 17, 2011.  Specifically, this section provides an 
overview of the PCoIs evaluated as part of the RI, the nature and extent of site impacts 
within certain AOIs identified in the RI Report and Ohio EPA’s October 17, 2011 letter, and 
summarizes the results of the human health and ecological risk assessments for the AOIs 
identified in the RI Report. 

2.1 Potential Chemicals of Interest Evaluated by RI 

Several PCoIs were identified during the RI screening process by examining the known and 
assumed compositions of past raw materials and process chemicals, and by reviewing the 
results of the previous investigations.  A complete description of the PCoI evaluation 
process was provided in the RI/FS Work Plan.  As described in Section 1.5 of the RI 
Report, the following nine PCoIs were considered during the RI: 

• Antimony; 

• Arsenic; 

• Barium; 

• Chromium; 

• Fluoride; 

• Lead; 

• Nickel; 

• Polycyclic Aromatic Hydrocarbons (PAHs); and, 

• Total Petroleum Hydrocarbons (TPH). 

As further described in Section 2.3, lead was the only constituent for which the risk 
assessments provided in the RI Report identified unacceptable risk under certain potential 
exposure scenarios.  However, Ohio EPA’s June 14, 2011 comment letter directed the 
Respondents to incorporate certain PRGs developed by Ohio EPA for antimony, arsenic, 
and lead into this Revised Interim RAO Report.   Therefore, as further discussed in Sections 
3 and 4 of this Revised Interim RAO Report, antimony, arsenic, and lead are the only 
constituents for which PRGs have been included herein. 
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2.2 Areas of Interest  

Information regarding historical plant operations, waste management practices, site setting, 
and results of previous investigations were reviewed to identify AOIs that were 
subsequently evaluated during the RI.  Based on that review, the following areas (shown on 
Figure 3) were identified for further investigation during the RI: 

• East Fenced Area; 

• Adjacent Fields; 

• East Swale; 

• Former Oil Skimmer Pond; 

• South Ditch; and, 

• OCA. 

The RI/FS Work Plan also evaluated another area referred to as the Onsite Soils Area.  As 
indicated therein, the review of the historic data indicated that the soils in this area had 
negligible concentrations of PCoIs.  As a result, that area was excluded from further field 
investigations under the RI; however, the data for the Onsite Soils Area were incorporated 
into the screening analyses for the Human Health Risk Assessment (HHRA) described in 
Section 6 of the RI Report and summarized in Section 2.3 of this report. 

The current understanding of the nature and extent of Site impacts within these AOIs was 
developed based on the results of the RI.  Detailed descriptions of the RI activities, the 
previous site investigations, and the interim remedial measures performed (where 
applicable) at these each of these areas was presented in the RI Report.  A summary of the 
nature and extent of Site impacts for each of the above-listed areas is presented in the 
Sections 2.2.1 through 2.2.6 below. 

Separate from the RI, Ohio EPA’s October 17, 2011 letter to GE indicated that the August 
11, 2005 Limited Phase II Environmental Site Assessment (Phase II ESA) recommended 
additional sampling be performed to delineate lead and arsenic observed in samples 
collected in front of the former hazardous waste storage building at the former raw materials 
handling area.  As a result, that letter requested that GE either: (1) provide additional 
information regarding data in the vicinity of the former Raw Materials Handling Area, or (2) if 
no such data existed, to conduct an additional investigation of the soil conditions in that 
area.  In response to that letter, supplemental sampling activities were performed in the 
vicinity of the former Raw Materials Handling Area as further described in Section 2.2.7 
below. 
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2.2.1 East Fenced Area 

The EFA is an approximately 5 acre area located east of the former plant (Figure 3) that is 
enclosed by security fencing. Glass polishing and grinding fines were pumped from site 
lagoons to three 8- to 10-foot deep “sludge pits” during plant operations in the 1970s. Based 
on historic site photography, the sludge within the pits may have overflowed, but the 
contents were contained within the general area by earthen berms that surrounded the pits.  
In October 1980, the sludge pits were covered with approximately 2 feet of soil.  

Based on the results of the test pitting activities conducted during the RI, the limits of sludge 
deposits appear to extend slightly beyond the fenced portion of the EFA to the south and 
the east (but not to the South Ditch). During historic sampling, soil and sludge samples 
were collected and submitted for laboratory analysis.  With the exception of lead and 
arsenic, other metals concentrations were generally detected at concentrations consistent 
with regional background levels.  Arsenic concentrations in the EFA soil and sludge 
samples ranged from non-detect to 358 milligrams per kilogram (mg/kg) and lead was 
detected at concentrations ranging from 604 to 13,800 mg/kg.  During the RI, soil samples 
were collected around the perimeter of the EFA at depths up to 3 feet below grade.  Lead 
concentrations in these samples ranged from 16.2 to 347 mg/kg.  

Quarterly groundwater sampling conducted during the RI indicated the sporadic presence of 
metals (i.e., not detected every quarter) at low concentrations in filtered and/or unfiltered 
samples collected in the vicinity of the EFA.  No PCoI metals were detected at 
concentrations above National Drinking Water Standards maximum contaminant levels 
(MCLs).  The RI concluded that the metals in the sludge were predominately in a vitrified 
state (i.e., within a glass matrix) and thereby, highly immobile.  Additionally, as indicated in 
the RI Report, the bottom elevation of sludge in the EFA was above the highest observed 
groundwater level elevation in this area.  Based on these findings, the RI Report concluded 
that the sludge in the EFA had a minimal (if any) impact on shallow groundwater in the 
vicinity of the EFA. 

2.2.2 Adjacent Fields 

The Adjacent Fields area was located immediately north of the former plant and was 
historically used for farming and grazing (Figure 3).  This area was subsequently developed 
and a Wal-Mart is now located in this area. 

Results from historic investigations conducted for the Adjacent Fields indicated that metals 
were detected in soils at concentrations consistent with background levels.  However, 
elevated fluoride levels were noted (possibly from historic stack emissions) in vegetation 
and animal tissue samples.  Analytical results for soil samples collected during the RI 
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indicated the presence of lead at concentrations up to 112 mg/kg in the 0- to 6-inch depth 
interval and up to 32 mg/kg in the 6- to 12-inch depth interval.  Fluoride was detected at 
concentrations up to 430 mg/kg in the 0- to 6-inch depth interval and up to 650 mg/kg in the 
6- to 12-inch depth interval.  The RI Report concluded that the RI sampling activities 
confirmed the results of the historic investigations performed at the Site.  Specifically, the 
results of the RI sampling indicated that the detected levels of PCoI metals in the soil 
samples collected from the Adjacent Fields are representative of background levels.  

2.2.3 East Swale 

The East Swale was a drainage ditch that was located east of the former plant (Figure 3).  
As noted in the RI Report, the swale is lined with perennial vegetation.  Throughout the 
operational history of the former plant, the East Swale was typically dry, but during 
significant rain events it received some storm water runoff from fields northeast of the 
former plant and from the east end of the former plant where cullet was formerly stored.  
During the 1970s, batch plant and furnace waste materials were also stored in piles on the 
east side of the former plant in the vicinity of the East Swale prior to disposal.  Prior to 1990, 
during heavy precipitation events, some portion the runoff from the East Swale discharged 
to the South Ditch.  From 1990 to 2006, water that drained to the East Swale was captured 
at the southern end of the swale and was conveyed to the former onsite wastewater 
treatment plant (WWTP).  As previously indicated, certain structures associated with the 
former plant (including the WWTP) were demolished in 2006.   

Historic sampling conducted in the East Swale indicated the presence of lead and arsenic 
at elevated concentrations in surface soil/sediment only.  Similarly, analytical results for RI 
soil/sediment samples collected from the 0- to 6-inch depth interval indicated that the most 
elevated concentrations of lead (i.e., up to 23,500 mg/kg), were present in surface sediment 
collected from the southern end of the East Swale.  Soil/sediment samples collected from 
the 2- to 3-foot depth interval in the bottom of the swale contained lead at concentrations up 
to 540 mg/kg.  Soil samples collected from upper and lower banks of the East Swale 
contained lead at concentrations up to 2,490 mg/kg and 937 mg/kg, respectively, with the 
highest concentrations generally detected in the 0- to 6-inch depth interval.  At times, lead 
concentrations detected in deeper soil/sediment were greater than concentrations detected 
in surface material (i.e., 0- to 6-inches), potentially as a result of historic filling and reworking 
of material within the swale.  Analytical results for RI samples indicated that the relative 
distribution of arsenic in soil/sediment was similar to the distribution for lead, with the 
highest arsenic concentrations (i.e., up to 530 mg/kg) detected in surface sediment samples 
collected from the southern end of the East Swale.   
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The soil/sediment within the East Swale that contains the highest concentrations of arsenic 
and lead is located a minimum of 6 to 11 feet above the highest groundwater table 
elevations.  Since those materials are believed to be immobile and isolated from the 
groundwater, the RI Report concluded that the soils/sediment within the East Swale is 
expected to have minimal (if any) impact on shallow groundwater in the vicinity of the East 
Swale.  

2.2.4 Former Oil Skimmer Pond 

The former Oil Skimmer Pond was located south of the former plant (Figure 3).  The pond 
was used between 1970 and 1990 to remove oil from hot-end cooling water.  Oil skimming 
equipment was used to remove floating oil within the pond.  The recovered oil was 
transferred to a 500-gallon above-ground storage tank.  The cooling water was then 
discharged to the South Ditch via Outfall 001 under a National Pollutant Discharge 
Elimination System (NPDES) permit.  Beginning in 1990, the plant cooling water was 
diverted to the former WWTP.  The pond was closed in 1992 and the material within the 
pond was excavated to a depth of 10 feet below grade. The area was then backfilled and 
vegetated.  

Historic sampling indicated that surface sediment within the pond contained elevated 
concentrations of lead and TPH.  Those surficial sediments were removed when the pond 
was excavated and backfilled.  The RI soil samples collected from this area contained TPH 
at concentrations ranging from non-detect to 1,950 mg/kg.  VOCs and SVOCs were not 
detected except for toluene and xylene at 4.4 ug/kg and 3.6 ug/kg respectively. A thin sandy 
layer containing hydraulic oil was observed in an area measuring approximately 50 square 
feet located east of the former pond.  The RI Report concluded that this residual material 
does not contain hazardous constituents at levels of concern and was expected to degrade 
over time, with no anticipated adverse impacts to groundwater.  

2.2.5 South Ditch 

The South Ditch is the onsite portion of an unnamed tributary to the Scioto River (Figure 3).  
The South Ditch is located south of the former plant and is a perennial grass-lined ditch, 
which is fed by a marsh located east of the Site.  Multiple current and historical outfalls are 
located south of the former plant within the South Ditch.  As previously indicated, the East 
Swale (during heavy precipitation events) and the former Oil Skimmer Pond both 
discharged to the South Ditch prior to 1990, at which point those flows were diverted to the 
former WWTP.  From 1990 until 2006, the flow within the ditch was continuous as a result 
of the discharge from the former WWTP.  Upon demolition of the former WWTP in 2006, 
the flow within the ditch was greatly reduced. 
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Soil/sediment samples collected from the South Ditch during historic and RI sampling 
contained elevated concentrations of lead (and other inorganics).  The highest 
concentrations of lead were generally observed in samples collected from the top 12 inches 
of soil/sediment in the vicinity of current/former outfalls and samples collected from localized 
sediment accumulation areas downstream of the former outfall from the East Swale.  The 
highest concentrations of lead in the South Ditch were detected at the following locations: 

• Concentrations up to 8,770 mg/kg in samples collected from the 0- to 2-inch depth 
interval and up to 12,100 mg/kg from the 6- to 12-inch depth interval at Storm Sewer 
Outfall B located approximately 470 feet downstream of the former East Swale 
Outfall.  

• Concentrations up to 10,500 mg/kg (0 to 2 inches) at the bend in the South Ditch, 
which is located approximately 830 feet downstream of the former East Swale Outfall. 

• Concentrations up to 4,680 mg/kg (0 to 2 inches) at current Outfall 001 (former Oil 
Skimmer Pond outfall) located approximately 1,170 feet downstream of the former 
East Swale Outfall. 

• Concentrations up to 16,200 mg/kg in samples collected from the 0- to 2-inch depth 
interval and up to 4,350 mg/kg from the 6- to 12-inch depth interval at the western 
end of the South Ditch. 

The highest concentrations of arsenic (i.e., up to 239 mg/kg) were detected in soil/sediment 
samples collected at Storm Sewer Outfall B.  Elevated TPH concentrations (i.e., up to 
250,000 mg/kg) and PAHs were detected in soil/sediment samples collected during historic 
and RI sampling.  However, the TPH concentrations observed during the supplemental RI 
sampling conducted in December 2005 were much lower (i.e., ranging from non-detect 
levels to 250 mg/kg).  In addition, PAHs were not detected in the oily material collected from 
the former Oil Skimmer Pond.  Therefore, the RI Report concluded that the TPH and PAH 
concentrations detected in the South Ditch were likely the result of the surface water 
discharge from Storm Sewer Outfall B.  

Groundwater and surface water elevation data indicate that the South Ditch is a gaining 
stream (i.e., groundwater discharges to the ditch) from the EFA westward.  The RI Report 
indicated that the geochemical and surface water sample data collected during the RI 
indicate that the waters in contact with the PCoI-bearing soils/sediments within/along the 
South Ditch do not cause the dissolution and migration of the PCoIs to any significant 
degree.  This is further demonstrated by the fact that PCoIs have not been detected at 
elevated concentrations in surface water samples collected within the OCA, which is 
hydraulically downstream of the South Ditch, as further discussed in the next subsection. 
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2.2.6 Offsite Creek Area 

The OCA is located downstream of the South Ditch and consists of the relatively narrow 
riparian corridor between Highway 23 and the Scioto River (Figure 3).  The OCA measures 
approximately 12 acres and receives drainage from two principal areas: the offsite creek 
(which is a continuation of the South Ditch) and the Farm Ditch.  The area between 
Highway 23 and the Chesapeake and Ohio Railroad is referred to as the upper creek, which 
drains into a triangular-shaped depositional area called the deltaic area located between the 
railroad tracks and the farm drainage ditch.  The OCA also receives runoff from nearby 
residential/commercial areas, agricultural areas, and effluent from the Earnhart Hill Water 
District water treatment plant.  

Lead-bearing particulates were observed only in certain portions of the OCA.  Specifically, 
the highest concentrations of lead were generally detected in surface soil/sediment samples 
(i.e., up to 12 inches in depth) collected in the upper creek area (i.e., between Highway 23 
and the railroad tracks) and the deltaic area.  Elevated concentrations of lead were also 
observed in depositional areas such as the overbank areas and small channels that rework 
the overbank areas during high-flow conditions.  During the initial sampling under the RI, the 
maximum lead concentrations (i.e., 5,000 to 10,000 mg/kg) were detected in soil/sediment 
samples collected from the 0- to 6-inch depth interval in the deltaic area.  Lead 
concentrations generally ranged from 1,000 to 5,000 mg/kg in surrounding areas and 
ranged from 500 to 1,000 mg/kg in surface sediment samples collected from a secondary 
channel that runs parallel to and east of the Farm Ditch.  During the supplemental 
investigation activities, lead was detected at a maximum concentration of 15,800 mg/kg (6- 
to 12-inch depth interval) in a sample collected from the deltaic area.  Finally, soil/sediment 
samples collected west of the railroad tracks during supplemental investigation activities 
contained TPH at concentrations ranging from 25 to 52 mg/kg). 

Analytical results for surface water samples collected from the OCA indicated that dissolved 
lead was not detected in surface water.  Although low levels of total lead were observed in 
certain surface water samples, indicating some particulate transport at very low 
concentrations, those concentrations did not exceed Thomson’s NPDES permit number for 
discharge to the South Ditch and were well below both Ohio water quality standards for 
protection of aquatic organisms and drinking water quality standards (i.e., 15 ug/L for lead). 

2.2.7 Former Raw Materials Handling Area 

The former Raw Materials Handling Area is a portion of the former industrialized portion of 
the Site that is located immediately west of the East Swale.  During facility operations, this 
area consisted of open and covered concrete pads and a batch house used for the storage 
and handling of raw materials and a building for the temporary accumulation/storage of 
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hazardous waste prior to transportation to an appropriately permitted offsite disposal facility 
(Figure 3).  As noted in Section 1.4.2 of the RI, the building was clean closed in 1985 and 
EPA approved clean closure of the hazardous waste storage building on June 22, 1992.  
The structures present at the former Raw Materials Handling Area were subsequently 
removed as part of the demolition activities performed during 2005 and 2006. 

As noted in Ohio EPA’s October 17, 2011 letter, the June 1992 Clean Closure 
Equivalency Demonstration Hazardous Waste Storage Building Unit and August 11, 2005 
Phase II ESA noted elevated concentrations of lead and arsenic in front of the former 
hazardous waste storage building.  As a result, CTL performed supplemental 
investigations on behalf of Technicolor in March 2012.  Those supplemental investigation 
activities included the performance of 33 soil borings in paved and unpaved areas located 
in the vicinity of the former Raw Materials Handling Area and the collection of 66 samples 
for total arsenic and lead analyses. 

As noted in the Supplemental Investigation Report, arsenic and lead were detected in all 
the soil samples analyzed.  Arsenic was detected above the RAO Report’s future site 
worker PRG value in 16 of the 66 samples and four duplicate samples, with only seven 
such samples located in unpaved areas.  Lead was detected above the RAO Report’s 
future site worker PRG in 12 of the 66 samples and three duplicate samples, with only four 
such samples located in unpaved areas.  With the exception of one sampling location, each 
sample where lead was detected above the RAO Report’s future site worker PRG was co-
located with a sample where arsenic was also detected above the RAO Report’s future 
site worker PRG.. 

2.3 Summary of Risk Assessments Included in RI Report 

As part of the RI performed for the Site, Exponent conducted both an HHRA and a Phase I 
Ecological Risk Assessment (ERA).  The detailed results of these assessments were 
previously presented in Sections 6 (HHRA) and 7 (ERA), respectively, of the RI Report and 
are summarized below. 

2.3.1 Human Health Risk Assessment 

The HHRA evaluated the potential for adverse human health effects from exposures to 
impacted media (i.e., soil, sediment, sludge, groundwater, and surface water).  The first 
step in the HHRA involved a screening process through which available Site data for the 
PCoIs were compared to: (1) risk-based concentrations developed by USEPA for soils; and 
(2) maximum contaminant levels (for non-lead PCoIs) or national primary drinking water 
regulation concentration (for lead) for groundwater and surface water.  As indicated in 
Section 6.2 of the RI Report, this screening process resulted in the elimination of the 
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Former Oil Skimmer Pond and Adjacent Fields from further evaluation as AOIs in the HHRA 
based on the conclusion that the soils/sediment in those areas were unlikely to contribute 
significantly to Site-related risks.  Similarly, the screening evaluation for the Onsite Soils 
confirmed the conclusions reached in the RI/FS Work Plan that the Onsite Soils have 
negligible concentrations of PCoIs and were not an AOI.  Finally, the screening evaluation 
conducted as part of the HHRA for the groundwater and surface water data at the Site 
determined that neither groundwater nor surface water was likely to contribute significantly 
to Site-related risks.  Therefore, both groundwater and surface water were eliminated from 
further evaluation in the HHRA as an exposure medium of interest. 

The results of the screening evaluation for the remainder of the AOIs resulted in the 
following PCoIs being retained for further evaluation in the HHRA: 

• EFA (sludge): antimony, arsenic, and lead; 

• East Swale (soil/sediment): antimony, arsenic, and lead; 

• South Ditch (soil/sediment): antimony, arsenic, lead, and certain carcinogenic PAHs 
(i.e., benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenzo[a,h] 
anthracene, and indeno[1,2,3-cd]pyrene); and, 

• OCA (soil/sediment): antimony, arsenic, and lead. 

The next step in the HHRA involved a review of the Site data, land-use information, and 
specific requests from Ohio EPA, to identify the populations that had potential exposure to 
Site-related PCoIs.  That review considered both current and potential future site 
use/conditions in the absence of land use restrictions and remedial actions to eliminate or 
mitigate potential exposures.  Based on that review, the potential receptors that were 
evaluated as part of the HHRA included the Onsite Worker, Recreational User/Trespasser, 
and Hypothetical Future Resident.   

The results of the screening steps described above were combined to identify the following 
AOIs and scenarios that were retained and evaluated in the HHRA: EFA (Onsite Worker), 
the East Swale (Onsite Worker), the South Ditch (Onsite Worker and Recreational 
User/Trespasser) and the OCA (Recreational User/Trespasser and Hypothetical Future 
Resident).  To evaluate the potential effects from exposure to soil/sediment or sludge 
containing lead, the HHRA utilized medium-specific lead concentrations and evaluated 
potential risks against the USEPA recommended blood lead concentration goal of 10 
micrograms per deciliter (ug/dL).  The results of the lead assessment included the following: 
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• When assuming weekly exposures to the Onsite Worker, Recreational 
User/Trespasser, and Hypothetical Future Resident, the predicted 95th percentile 
blood lead concentrations were generally below 10 ug/dL (i.e., when default 
parameter values were incorporated into USEPA’s recommended approaches for 
assessing lead).  

• Onsite Worker weekly exposure to lead in soil/sediment within the East Swale or 
South Ditch resulted in predicted 95th percentile blood lead concentrations below 10 
ug/dL when the default ingestion rate was used.  

• Under the Hypothetical Future Resident scenario for the OCA requested by Ohio EPA 
for inclusion in the HHRA, the predicted 95th percentile blood lead concentrations for 
young children, who were assumed to have infrequent exposure in this area, were all 
below 10 ug/dL.  When evaluating exposures to older children, using the default soil 
ingestion rate and higher exposure frequencies of 50 and 175 days/year, the 
predicted 95th percentile blood lead concentrations for the deltaic and upper creek 
areas were less than 10 ug/dL.   

The HHRA also included an evaluation of calculated risks to exposures from carcinogenic 
CoIs at the retained AOIs.  Arsenic was the only carcinogenic CoI identified in most AOIs 
and when other carcinogenic CoIs were identified, arsenic was the primary contributor to 
the estimated cancer risks.  The risk estimates calculated for each AOI containing 
carcinogenic CoIs were compared to USEPA’s acceptable risk range of 1x10-4 to 1x10-6 and 
the Ohio EPA target level of 1x10-5. The results of the cancer risk estimate calculations 
indicated the following: 

• The risk estimates calculated for each retained AOI containing carcinogenic CoIs 
(i.e., the EFA, East Swale, and South Ditch) were within USEPA’s acceptable risk 
range of 1x10-4 to 1x10-6 and below the Ohio EPA target level of 1x10-5.  

• The risk estimates calculated for the Recreational User/Trespasser in the South Ditch 
and the OCA were 9x10-7 and 4x10-7, respectively, assuming monthly exposure, and 
4x10-6 and 2x10-6, respectively, assuming weekly exposure. 

The summary of the HHRA (Section 6.5.3.2 of the RI) stated that, even if an Onsite 
Worker was assumed to be present in all three areas of the Site on each day of exposure, 
the estimated potential risk would be 2x10-5.  This risk estimate exceeded Ohio EPA’s 
target risk level of 1x10-5.  It is important to note, however, that this estimate was not 
representative of actual site conditions as it represented the sum of the estimated risks for 
the three onsite AOIs (i.e., the EFA, East Swale, and South Ditch).  If Onsite Workers are 
present in all areas of the Site during their workdays, the total risk due to that exposure 
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would be more appropriately represented by the average of the three risk estimates, 
rather than the sum.  The arithmetic average of the estimated risks, assuming that 
individuals spend an equal portion of their workdays in the three AOIs, was 8x10-6, which 
was below the target risk level established by Ohio EPA.  

Potential non-cancer health effects associated with non-lead CoIs were also evaluated as 
part of the HHRA.  A Hazard Index (HI) was calculated for each of the evaluated exposure 
scenarios and compared to USEPA’s target HI of 1.0.  An HI below 1.0 indicates that no 
adverse non-cancer health effects are expected to occur.   

The primary contributor to non-cancer health effects at the Site was arsenic.  The results of 
the non-cancer assessment indicated the following: 

• The HI for the Onsite Worker assuming monthly exposure ranged from 0.01 to 0.02 
for the EFA, the East Swale, and the South Ditch.  When weekly exposure was 
assumed, the HI ranged from 0.05 to 0.08.  The HHRA summary reported that if the 
Onsite Worker contacted soil/sediment in all three AOIs combined during the 
workday, the calculated HI would be 0.05 when assuming monthly exposure, and 0.2 
when weekly exposure was assumed.  Although these HIs were well below USEPA’s 
benchmark of 1.0, these values represented the sums of the individual HIs calculated 
for the three AOIs.  As previously discussed, the more representative average HIs for 
these two scenarios, when assuming contact in all three areas during the workday, 
were 0.02 and 0.07, respectively. 

• The HIs for the Recreational User/Trespasser were 0.02 in the South Ditch and 0.01 
in the OCA when monthly exposure was assumed.  When weekly exposures were 
assumed, the HIs for the South Ditch and the OCA were 0.07 and 0.04, respectively. 

In summary, all of the calculated cancer risks fell within the USEPA’s acceptable risk range 
when USEPA default parameter values were incorporated into the risk assessment.  In 
addition, all of the calculated HIs were well below the USEPA benchmark of 1.0.  Lead was 
the only constituent for which unacceptable health risks (i.e., some predicted 95th percentile 
blood lead concentrations greater 10 ug/dL) were calculated for some exposure scenarios.   

2.3.2 Phase I Ecological Assessment 

As part of the RI, a Phase I ERA was completed to evaluate the need for a Phase II 
Ecological Assessment.  Key conclusions from the Phase I ERA consisted of the following: 
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• Only terrestrial environments are of concern. 

• The EFA and the OCA are the only AOIs with habitats for consideration. 

• Lead is the only PCoI for potential ecological receptors. 

• The only relevant exposure routes for potential receptors are food ingestion and 
incidental soil ingestion. 

The Phase I ERA ultimately concluded that lead concentrations present in soil/sediment do 
not pose a significant ecological risk to receptor populations.  This conclusion was based on 
the overall habitat quality and distribution of lead in the EFA and the OCA, size of receptor 
home ranges relative to the size of the EFA and the OCA, proportion of receptor population 
potentially affected by exposure to lead, bioavailability of lead, toxicity of lead to receptors, 
and quantitative food-web exposure models.  Based on these findings, it was concluded in 
the RI (and subsequently approved by Ohio EPA) that a Phase II Ecological Assessment 
was not required for the Site. 
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3. Preliminary Remediation Goals and Remedial Action Objectives 

As previously indicated in this report, Task 8A of the RI/FS Work Plan indicates that RAOs 
that specify the CoIs, media of interest, potential exposure pathways, and remediation goals 
will be established in the Interim RAO Report.  Further, the PRGs that are to be included in 
the Interim RAO Report should be based upon readily available information such as the 
results of the RI, chemical-specific ARARs and the results of the baseline risk assessments.  
Therefore, this section provides information regarding the development of the PRGs and 
RAOs that were developed as part of the Interim RAO Report for use in developing the 
forthcoming FS Report.  Specifically, this section provides information regarding certain 
institutional controls that will be implemented at the Site (based on previous agreements) 
and the preliminary identification of potential ARARs, both of which were considered in the 
calculation of the PRGs and the development of the RAOs presented herein.  This section 
also includes certain additional PRGs that were specified in Ohio EPA’s June 14, 2011 
comment letter for inclusion in this Revised Interim RAO Report and the associated RAOs 
that were developed based on those additional PRGs.  Additional details regarding each of 
these activities are provided in the remainder of this section. 

3.1 Institutional Controls and Declaration of Use Restrictions 

The use of institutional controls (e.g., environmental covenants, use restrictions, access 
restrictions, etc.), can eliminate certain exposure scenarios from further consideration 
during the FS process.  Although the implementation of institutional controls and/or access 
restrictions would typically be discussed in future FS deliverables, a discussion of 
institutional controls is included herein since such controls have already been secured for 
this Site.  Specifically, institutional controls limiting the potential exposure scenarios 
applicable to each area for the former plant site (i.e., Former Manufacturing Area, EFA, East 
Swale, and South Ditch) and the OCA have already been secured.  Additional details are 
provided below. 

As previously indicated in Section 1.2, Thomson previously provided Ohio EPA with a Site 
redevelopment plan indicating that the anticipated future uses for the developed portion of 
the Site will be consistent with the current zoning regulations (i.e., commercial/industrial) 
(see Figure 3).  Subsequent to submittal of that redevelopment plan and, as documented in 
Section 1.2 of the RI Report, Thomson and GE worked with the current owner to develop an 
EC, which includes activity and use limitations prohibiting possible future residential uses of 
the prior industrialized portion of the property, including the Former Manufacturing Area, 
East Swale, EFA and identified portions of the South Ditch.  That  EC, which was developed 
pursuant to the Ohio Uniform Environmental Covenants Act, Ohio Revised Code §5301.80-
5301.92, was revised and resubmitted to the Ohio EPA on June 17, 2011.  The EC was 
executed by all parties and then recorded on December 28, 2011 in the office of the 
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Pickaway County Recorder (attached as Appendix A).  The portion of the property subject 
to the covenant is depicted on Figure 4.  The boundaries of the property subject to the 
covenant are described in the legal descriptions provided as an exhibit to the EC.  

In addition, an EC  has been executed by Richards Farms, Inc., Richards Land Company, 
William J. Richards, and Grace S. Richards (Richards entities), GE, Technicolor and Ohio 
EPA and was recorded on August 24, 2012 in the office of the Pickaway County Recorder 
(copy provided in Appendix B). The EC was developed pursuant to the Ohio Uniform 
Environmental Covenants Act, Ohio Revised Code §5301.80-5301.92. The EC, which 
covers the OCA, restricts the OCA to the limited uses set forth in the EC, prohibits other 
uses of the OCA, and prohibits the use of groundwater for any potable purposes.  The 
portion of the OCA that will be restricted under the EC is illustrated on Figure 5.  As a result 
of the EC, the residential use and agricultural use scenarios for the portions of the OCA 
owned by the Richards entities are not reasonably foreseeable use scenarios.  This 
information was incorporated into both the RI Report and the Interim RAO Report. 

The implementation of these two environmental covenants will eliminate the potential for the 
Hypothetical Future Resident scenario to occur within the portions of the former plant site 
and OCA subject to the covenants.  Other potential additional institutional controls or 
access restrictions that may be established for the Site will be evaluated and discussed as 
part of the forthcoming FS Report. 

3.2 Potential ARARs 

Several potential ARARs will be evaluated to determine their applicability to the Site and the 
potential remedial alternatives that will be developed for the Site.  As indicated in Task 8A of 
the RI/FS Work Plan, such ARARs may include requirements or limitations for: (1) 
chemicals found at the Site (chemical-specific ARARs); (2) remedial actions proposed for 
the Site (action-specific ARARs); and (3) special characteristics for the Site location or 
areas adjacent to the Site (location-specific ARARs).   

Since the full array of remedial alternatives and scope of the remedial actions that may be 
implemented at the Site will be developed for inclusion in the FS Report, it is not possible to 
identify all potential ARARs at this time.  Nevertheless, certain potential ARARs have been 
identified based upon the results of the RI Report and the nature and extent of site impacts 
that may be included in the FS Report.  As the scope of potential remedial alternatives is 
developed during preparation of the FS Report, select ARARs described below may not be 
relevant to the Site and additional ARARs not listed below may be identified and 
considered.  Additional information regarding potential ARARs is provided below. 
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3.2.1 Chemical-Specific ARARs 

As indicated above, Task 8A of the RI/FS Work Plan indicated that the PRGs presented in 
this Interim RAO Report would be based, in part, on chemical-specific ARARs.  Such 
ARARs are usually health- or risk-based numerical values or methodologies, which, when 
applied to site-specific conditions, result in the establishment of numerical values for each 
CoI.  Such values establish the acceptable amount or concentration of a CoI that may be 
found in, or discharged to, the ambient environment.  Table 1 presents a summary of the 
potential chemical-specific ARARs that may be applicable to the future remedial alternatives 
identified for the Site. 

Based on the results of the HHRA presented in the RI Report (indicating that all 
carcinogenic and non-carcinogenic, non-lead constituents did not pose unacceptable 
risk), the only CoI for which PRGs were calculated in the Interim RAO Report was lead 
within the EFA (sludge), East Swale (soil/sediment), South Ditch (soil/sediment), and 
OCA (soil/sediment).  However, as previously indicated, Ohio EPA’s June 14, 2011 
comment letter required the incorporation of certain PRGs (and RAOs) for antimony, 
arsenic, and lead into this Revised Interim RAO Report.  In addition to the AOIs listed 
above, the Ohio EPA’s comment letter also indicated that the PRGs for all three 
constituents would be applicable to soils in the Former Manufacturing Area, which 
includes the former Raw Materials Handling Area.  The primary potential chemical-specific 
ARAR considered during the development of the site-specific PRGs/RAOs for these three 
constituents is Ohio EPA’s Division of Emergency and Remedial Response (DERR) 
Voluntary Action Program (VAP, 2009) generic numerical standards presented in Ohio 
Administrative Code (OAC) 3745-300-08.   

The OAC presents generic direct-contact standards (GDCS) based on a single chemical 
exposure resulting from ingestion of soil, dermal contact with soil, and inhalation of volatile 
and particulate emissions from soil.  The Ohio VAP soil GDCS for antimony, arsenic, and 
lead are presented in the following table.  Note that the VAP also allows for the calculation 
of site-specific standards under OAC 3745-300-09.  In addition, the VAP does not provide 
soil GDCS for either a Recreational or Trespassing scenario.  For those scenarios, the Ohio 
VAP provides that applicable standards are to be derived in accordance with OAC 3745-
300-09. 
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Table 3-1 – Chemical-Specific ARARs for Antimony, Arsenic, and Lead 

Constituent 
Residential  

Land Use (mg/kg) 

Construction and 
Excavation 

Activities (mg/kg) 
Commercial/Industrial 

Land Use (mg/kg) 

Antimony 30 390 1,200 

Arsenic 6.71 420 82 

Lead 400 750 1,800 

 

3.2.2 Action-Specific ARARs 

Action-specific ARARs are usually technology- or activity-based requirements or limitations 
on actions taken with respect to hazardous waste management and site cleanup.  Table 2 
presents a summary of the potential action-specific ARARs that might be applicable to the 
future remedial alternatives identified for the Site. 

The United States Department of Transportation (USDOT) and New York State rules for the 
transport of hazardous materials are provided in 49 CFR Parts 107 and 171.1 through 
172.558 and Ohio Reserved Code (ORC) 3745-52-12, 20, 22, 23, 30-34, 40, and 41.  
These rules include procedures for packaging, labeling, manifesting and transporting 
hazardous materials and are potentially applicable to the transport of hazardous materials 
under any potential remedial alternative (to be evaluated in the FS Report).  During site 
remedial activities, contractors transporting waste materials to appropriate off-site must be 
properly licensed/permitted.  

Remedial alternatives conducted within the Site must comply with applicable requirements 
outlined under the Occupational Safety and Health Administration (OSHA).  General 
industry standards are outlined under OSHA (29 CFR 1910) that specify time-weighted 
average concentrations for worker exposure to various compounds and training 
requirements for workers involved with hazardous waste operations.  The types of safety 
equipment and procedures to be followed during site remediation are specified under 29 
CFR 1926, and record keeping and reporting-related regulations are outlined under 29 CFR 
1904. 

                                                      

1 Ohio EPA’s June 14, 2011 comment letter on the Interim RAO Report directed that the site-specific 
background value of 33 mg/kg should be used as the PRG for arsenic when risk-based values are 
below this concentration, as is the case under a residential land use scenario. 
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In addition to OSHA requirements, the RCRA (40 CFR 264) preparedness and prevention 
procedures, contingency plan and emergency procedures are potentially relevant and 
appropriate to those remedial alternatives that include generation, treatment or storage of 
hazardous wastes. 

3.2.3 Location-Specific ARARs 

Location-specific ARARs are typically restrictions placed on the concentration of hazardous 
substances or the conduct of activities solely because they occur in specific locations.  
Table 3 presents a summary of the potential location-specific ARARs that might be 
applicable to the future remedial alternatives identified for the Site.  

Based on the Federal Emergency Management Agency (FEMA) National Flood Insurance 
Program Map Number 39129C0325H, dated September 30, 1999 portions of the OCA (i.e., 
west of U.S. Route 23) are located within the limits of a 100-year floodplain.  Location-
specific ARARs may also include local requirements, such as local building permit 
conditions for permanent or semi-permanent facilities constructed during the remedial 
activities (if any) and influent/pre-treatment requirements for discharging water to the local 
POTW (if water treatment is deemed necessary in support of remedial activities). 

3.3 Development of Potential Risk-Based PRGs for Lead 

As indicated in Section 2.2, the HHRA conducted by Exponent evaluated potential lead 
exposures and risks for current and future Onsite Workers, current and future Recreational 
Users/Trespassers, and Hypothetical Future Residents, using a variety of exposure 
assumptions.  Those potential exposures and risks associated with lead were evaluated 
using USEPA’s standard methodologies while incorporating a wide range of exposure 
parameters and assumptions, as well as USEPA default values.   

Although the HHRA evaluated multiple permutations to provide a wide range of risk results, 
not all exposure rates and frequencies used therein are appropriate for the Site.  
Specifically, the use of the intensive soil ingestion rate for all exposure scenarios is not 
consistent with USEPA’s recommended methodology for evaluating lead exposures.  
Additionally, the exposure frequencies selected for some evaluations are not consistent with 
the scenarios being evaluated.  As a result, risk-based PRGs for lead were calculated for 
the Interim RAO Report using ingestion rates and exposure frequencies that are 
appropriate to both the likely exposure scenarios being evaluated and site-specific 
conditions, as further discussed in the following sections. 
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3.3.1 Soil Ingestion Rate 

The HHRA included estimates of potential lead risks using standard methodologies outlined 
in USEPA guidance for evaluating lead exposures, including the use of the default soil 
ingestion rate of 50 mg/day for adults and older children (USEPA, 2010a).2  This same 
approach was used for these age groups in the Interim RAO Report.  Thus, the USEPA 
default rate of 50 mg/day was used in the Interim RAO Report to calculate potential risks 
due to lead for the Current/Future Recreational User/Trespasser, Current Onsite Worker, 
and Future Onsite Worker scenarios. 

3.3.2 Exposure Frequency 

The Current Onsite Worker scenario presented in the HHRA was evaluated using an 
exposure frequency of 50 days/year based on current site-specific conditions, which 
resulted in acceptable risks.  This exposure frequency was also used in the Interim RAO 
Report to develop the lead PRG for the Current Onsite Worker.  At the request of Ohio 
EPA, the HHRA included additional analyses to evaluate the potential impact on blood 
lead concentrations assuming exposure frequencies of twice per week (100 days/year), 
every other day (110 days/year), and every work day (219 days/year).  If the Site were to 
be more regularly used for industrial/commercial purposes in the future, it is possible that 
future site activities might occur on a daily basis. Therefore, the default worker exposure 
frequency of 219 days/year provided in the ALM model was used to develop the risk-
based lead PRG for the Future Onsite Worker that was presented in the Interim RAO 
Report. 

The Recreational User/Trespasser scenario was also evaluated in the HHRA using a 
range of exposure frequencies.  Specifically, the HHRA used a baseline exposure 
frequency of 50 days/year based, on current conditions, and a reasonable upper-bound 

                                                      

2 At the request of Ohio EPA, the HHRA also included several alternative calculations that used an 
“intensive” soil ingestion rate of 100 mg/day.  The use of this “intensive” rate is inconsistent with 
USEPA’s recommended methodology (USEPA, 2010a) for evaluating lead exposures.  Specifically, 
lead is evaluated differently from other constituents when completing risk assessments.  While 
USEPA recommends the use of an upper bound soil ingestion rate when conducting standard (i.e., 
non-lead) risk assessments, its guidance for the evaluation of potential lead exposures recommends 
that the soil ingestion rates used to evaluate these potential exposures be central tendency (i.e., 
arithmetic mean) values (http://www.epa.gov/superfund/health/contaminants/lead/ products/ 
adultpb.pdf).  Thus, for the Adult Lead Methodology (ALM), USEPA recommends and uses a default 
rate of 50 mg/day as the soil ingestion rate for older children and adults (USEPA, 2003). 
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exposure frequency of 100 days/year.3  As indicated in the RI Report and summarized in 
Section 2.3 of this Revised Interim RAO Report, the HHRA demonstrated an acceptable 
level of risk in all areas for the Recreational User/Trespasser assuming the default soil 
ingestion rate of 50 mg/day and a reasonable upper-bound exposure frequency of 100 
days/year, indicating that current conditions do not pose a potential hazard to those 
individuals.  Nevertheless, a risk-based lead PRG was calculated for this scenario using 
these exposure assumptions, in order to provide a point of comparison for site 
soils/sediments.  

3.3.3 Calculation of Lead PRGs 

The ALM approach only considers exposures to lead through ingestion of soil.  
Consequently, the assumptions about soil ingestion and exposure frequency were 
combined to calculate risk-based PRGs for lead in the Interim RAO Report using the 
following assumptions:  

• Current Onsite Worker exposed 50 days/year with a soil ingestion rate of 50 mg/day; 

• Future Onsite Worker exposed 219 days/year with a soil ingestion rate of 50 mg/day; 
and, 

• Current/Future Recreational User/Trespasser exposed 100 days/year at a soil 
ingestion rate of 50 mg/day. 

                                                      

3 At the request of Ohio EPA, the HHRA also considered additional hypothetical exposure 
frequencies of 175 days/year (every other day), and 350 days/year (daily).  It is reasonable to 
consider some variability in exposure frequency may exist for a Recreational User/Trespasser, 
since activities may differ in different portions of the Site and current activities could differ from 
future activities.  However, an exposure frequency of 350 days/year is not consistent with a 
recreational scenario.  This exposure frequency is actually the default value for residential 
exposures.  Similarly, an exposure frequency of 175 days/year is not appropriate, as there are no 
portions of the Site that would likely experience this level of usage by a Recreational User or 
Trespasser.  Although access to the OCA cannot be controlled, the steep slopes and heavy 
vegetation surrounding and within the OCA are likely to prevent frequent (i.e., daily or every other 
day exposure frequency) usage of the area.  In fact, such a frequency would be highly unusual for a 
Recreational User scenario at any location (much less a location that is so hard to access), except 
where there are organized, formal recreational areas, such as parks and playing fields.  
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A risk-based lead PRG was not calculated in the Interim RAO Report for either the Future 
Hypothetical Resident or the Future Construction/Excavation Worker scenario.  Instead, 
the default values of 400 mg/kg, used by both USEPA and the Ohio EPA’s VAP for 
residential exposure, and 750 mg/kg, used in Ohio EPA’s VAP for construction workers, 
were selected by Ohio EPA as the PRG for lead for those hypothetical future scenarios. 

Subsequent to the calculations presented in the Interim RAO Report, the Ohio EPA 
calculated a risk-based lead PRG for the Current/Future Recreational User/Trespasser 
scenario for incorporation in this Revised Interim RAO Report.  As documented in Ohio 
EPA’s June 14, 2011 comment letter, that calculation assumed an exposure frequency of 
100 days over a 224 day period (32 weeks)4 and a soil ingestion rate of 100 mg/day. 

These scenario-specific lead PRGs (including those presented in the Interim RAO Report 
and those provided as attachments to Ohio EPA’s June 14, 2011 comment letter) are 
summarized in the following table. Calculations for the Current Onsite Worker, Future 
Onsite Worker and Current/Future Recreational User/Trespasser scenarios, as presented in 
the Interim RAO Report, are presented in Tables 4, 5 and 6, respectively.  Ohio EPA’s 
calculation for the Current/Future Recreational User/Trespasser scenario is presented in 
Table 7. 

Table 3-2 – Summary of Potential Risk-Based Lead PRGs 

Exposure 
Scenario 

Soil Ingestion 
Rate1 (mg/day) 

Exposure 
Frequency 
(days/year) 

Averaging 
Time (days) 

Risk-Based PRG 
for Lead (mg/kg) 

Current Site Worker 50 50 365 9,810 

Future Site Worker 50 219 365 2,240 

Current/Future 
Recreational 
User/Trespasser 
Calculated by GE 

50 100 365 4,904 

                                                      

4 The calculation included in the Interim RAO Report assumed that exposure frequency of 100 days 
occurred throughout the year while the calculation conducted by Ohio EPA assumed the same total 
days of exposure occurred over a reduced averaging time of 32 weeks (i.e., a 224 day) period. 
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Exposure 
Scenario 

Soil Ingestion 
Rate1 (mg/day) 

Exposure 
Frequency 
(days/year) 

Averaging 
Time (days) 

Risk-Based PRG 
for Lead (mg/kg) 

Current/Future 
Recreational 
User/Trespasser 
Calculated by Ohio 
EPA 

100 100 224 1,505 

Notes: 
1. 50 mg/day is the default ingestion rate for the ALM according to USEPA Guidance (USEPA, 2010a); 100 

mg/day is the rate specified by Ohio EPA in its June 14, 2010 comment letter.   

3.4 Calculation of Risk-Based PRGs for Antimony and Arsenic  

Risk-based PRGs were not calculated for antimony or arsenic in the Interim RAO Report.  
However, Ohio EPA’s June 14, 2011 comment letter directed GE to incorporate certain risk-
based PRGs for antimony and arsenic for the Future Onsite Worker, Future 
Construction/Excavation Worker and Current/Future Recreational User/Trespasser 
scenarios in this Revised Interim RAO Report.  As indicated therein, these risk-based PRGs 
were calculated by Ohio EPA using the Risk Assessment Information System (RAIS) PRG 
Calculator and the default assumptions included in that tool.  These scenario-specific 
antimony and arsenic PRGs are presented in Tables 8 and 10 and summarized in the 
following table.  

Table 3-3 – Summary of Potential Risk-Based Antimony and Arsenic PRGs Calculated by   
Ohio EPA 

Exposure 
Scenario 

Soil Ingestion 
Rate (mg/day) 

Exposure 
Frequency 
(days/year) 

Risk-Based PRG for 
Antimony (mg/kg) 

Risk-Based PRG 
for Arsenic (mg/kg) 

Future Site 
Worker 100 225 454 1.77 

Current/Future 
Recreational 
User/Trespasser 

100 (adult)  

200 (young child) 
75 146 1.82 

Future 
Construction/ 
Excavation 
Worker 

330 20 1550 166 
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3.5 Summary of Preliminary Remedial Goals 

PRGs for the Site have been developed based on both current and potential future site 
activities using ARARs provided under Ohio EPA’s VAP (i.e., GDCS; where available), 
USEPA’s Regional Screening Levels, and risk-based PRGs, as permitted under Ohio 
EPA’s VAP.  The exception to this is the PRG for arsenic.  Ohio EPA directed that when the 
scenario-specific, risk-based PRGs calculated for arsenic exceeded the site-specific 
background level of 33 mg/kg, the background concentration should be used as the PRG, 
The following table provides a summary of the chemical- and scenario-specific PRGs 
developed for the Site and the PRGs that were selected based on those. 

Table 3-4 – Summary of PRGs Potentially Applicable to the Site 

Exposure 
Scenario Constituent 

Risk-Based 
PRG1 

(mg/kg) 

USEPA 
RSL PRG2 

(mg/kg) 
VAP PRG3 

(mg/kg) 

 

Selected 
PRGs 

(mg/kg) 

Current Site 
Worker 

 

Antimony --- --- --- --- 

Arsenic --- --- --- --- 

Lead 9,810 --- --- 9,810 

Future Site 
Worker 

Antimony 454 410 1,200 410 

Arsenic 1.77 1.6 82 334 

Lead 2,240 800 1,800 800 

Current/Future 
Recreational 
User/Trespasser 

Antimony 146 --- --- 146 

Arsenic 1.82 --- --- 334 

Lead (GE)  

Lead (Ohio EPA) 

4,905 

1,505 

--- 

 

--- 1,505 

Hypothetical 
Residential Land 
Use 

Antimony --- 31 30 30 

Arsenic --- 0.39 6.7 334 

Lead --- 400 400 400 
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Exposure 
Scenario Constituent 

Risk-Based 
PRG1 

(mg/kg) 

USEPA 
RSL PRG2 

(mg/kg) 
VAP PRG3 

(mg/kg) 

 

Selected 
PRGs 

(mg/kg) 

Future 
Construction/ 
Excavation 
Worker 

Antimony 1,550 --- 390 390 

Arsenic 166 --- 420 420 

Lead --- --- 750 750 

 
Notes: 
1. Risk-based PRGs developed by GE for the Interim RAO Report or Ohio EPA, as described in Sections 3.3 

and 3.4.  
2. EPA RSLs for constituents other than lead are based on either a 10-6 risk level or a hazard index of 1. 
3. Generic chemical-specific GDCS contained in Ohio EPA’s VAP.  
4. Per Ohio EPA’s June 14, 2011 comment letter, the site-specific background concentration of 33 mg/kg for 

arsenic is to be used as the PRG when the scenario-specific risk-based values are below this concentration. 
5. --- Indicates that PRG is not available or has not been developed for the given scenario.  

From the list of potential PRGs described above, Ohio EPA’s June 14, 2011 comment letter 
specified the AOIs and PRGs that should be retained for evaluation in the Feasibility Study 
Report.  Those AOIs and PRGs are summarized in Table 11. 

3.6 Remedial Action Objectives 

Consistent with Task 8A of the RI/FS Work Plan, site-specific RAOs have been developed 
specific to CoIs, media of interest, potential exposure pathways, and remediation goals.  If 
met, the RAOs would be protective of human health and the environment based on the 
environmental concerns identified at the Site.  As part of the forthcoming FS Report, 
potential remedial alternatives will be evaluated relative to their ability to meet the RAOs 
and be protective of human health and the environment.  

Based on the results of the RI, HHRA, and Phase I ERA (as documented in the RI Report 
and summarized in Section 2.3 of this Revised Interim RAO Report), and the PRGs 
specified by the Ohio EPA’s June 14, 2011 and June 13, 2012 comment letters (as 
summarized in Section 3.5 and Table 11), achievement of the following RAOs will be 
protective of human health and the environment.   
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• Implement/maintain measures to prevent future residential use of the “developed” 
portion of the former plant Site (i.e., Former Manufacturing Area [which includes the 
former Raw Materials Handling Area], EFA, East Swale, and South Ditch) and the 
portions of the OCA owned by the Richard’s entities.  

• Implement/maintain measures to prevent Current and Potential Future Site Worker 
exposure to EFA sludge. 

• Prevent Current/Future Site Worker direct exposure to soils/sediments within the 
Former Manufacturing Area (which includes the former Raw Materials Handling 
Area), EFA, East Swale/South Ditch, and Upper Creek Area that contain: (1) discrete 
concentrations of antimony, arsenic, or lead above the appropriate PRGs; or, (2) 
exposure point concentrations (EPCs) of antimony, arsenic, or lead above the 
appropriate PRGs calculated using the 95% Upper Confidence Limit (UCL). 

• Prevent Future Construction/Excavation Worker direct exposure to soils/sediments 
within the Former Manufacturing Area (which includes the former Raw Materials 
Handling Area), East Swale/South Ditch, and Upper Creek Area that contain: (1) 
discrete concentrations of antimony, arsenic, or lead above the appropriate PRGs; or, 
(2) EPCs of antimony, arsenic, or lead above the appropriate PRGs calculated using 
the 95% UCL.  

• Prevent Recreational User/Trespasser direct exposure to soils/sediments in the East 
Swale/South Ditch, Upper Creek Area, and Deltaic/Non-Deltaic portions of the OCA 
that contain: (1) discrete concentrations of antimony, arsenic, or lead above the 
appropriate PRGs; or, (2) EPCs of antimony, arsenic, or lead above the appropriate 
PRGs calculated using the 95% UCL. 

• Prevent Future Resident direct exposure to soils/sediments within the Upper Creek 
Area and Deltaic/Non-Deltaic portions of the OCA that contain: (1) discrete 
concentrations of antimony, arsenic, or lead above the appropriate PRGs; or, (2) 
EPCs of antimony, arsenic, or lead above the appropriate PRGs calculated using the 
95% UCL. 

The FS will evaluate remedial technologies that will result in the RAOs being met at the 
Site.  To determine compliance with the PRGs, soil concentrations for antimony, arsenic, 
and lead will be analyzed by two methods: (1) the 95% UCL and (2) discrete 
concentrations. 
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For the first option, the 95% UCL of the soil data for antimony, arsenic, and lead will be 
compared to the appropriate PRGs to evaluate the potential need and type of remedial 
action(s).  For the second option, the chemical-specific concentrations of antimony, 
arsenic, and lead will be compared to the PRGs on a point-by-point (or discrete) basis.  

The 95% UCL approach is consistent with Ohio EPA’s VAP.  Under the VAP, the 95% 
UCL on the arithmetic mean of a given data set can be used to determine which soils may 
potentially be subject to remedial action.  Moreover, USEPA’s recommended 
methodology for evaluating potential exposures to lead in soil specifies that the arithmetic 
mean concentration be used as the exposure point concentration (EPC); further indicating 
that use of a mean value is consistent with meeting the site risk goals.     
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4. Future Activities and Schedule 

Following Ohio EPA approval of this Revised Interim RAO Report, a Feasibility Study 
Report will be prepared and submitted.  As specified in Task 10B of the RI/FS Work Plan, 
that document will provide a detailed analysis of remedial alternatives for impacted site 
media to provide Ohio EPA with the information needed for selection of a site remedy.  The 
detailed analysis will consist of an individual analysis of each remedial alternative against 
eight evaluation criteria followed by a comparative analysis of the alternatives using the 
same evaluation criteria as the basis for comparison.  As indicated in the RI/FS Work Plan, 
the following types of alternatives will be developed: 

• A no-action alternative that provides an in-depth analysis of the impacts of no action.  
This alternative will be used as the baseline for the comparison of remedial alternatives. 

• Alternatives that use technologies to reduce toxicity, mobility, or volume. 

• Alternatives that attain the PRG concentrations given in Section 3.5 and Table 3-4, as 
set forth in Section 3.6. 

• Alternatives that include measures to supplement or substitute for cleanup 
technologies, such as institutional controls. 

• Alternatives that are combinations of the any of the above alternatives. 

The alternatives will be developed using a matrix approach for the soil/sediment listing the 
feasible process options that have the potential to achieve each RAO.     

Based on the information provided in this Revised Interim RAO Report, the FS Report is 
expected to focus on developing appropriate remedial alternatives to address soil/sediment 
within the AOIs that were demonstrated in the RI to contain lead or other compounds at 
exposure point concentrations that present an unacceptable risk under the current and 
reasonably foreseeable future exposure scenarios.  Only reasonable remedial alternatives 
will be carried through to the full evaluation.  If conducted, the final screening of the 
alternatives will be based on the evaluation criteria outlined in USEPA’s National 
Contingency Plan. 

The forthcoming FS Report will provide a detailed analysis of the technologies and remedial 
alternatives. As previously indicated, the Parties (Ohio EPA, GE, and Technicolor) have 
conferred and agree that the work and deliverables due under SOW Tasks 8B 
(Technologies Screening), 8C (Alternatives Array), 9A (Treatability Study Work Plan), 9B 
(Treatability Study Evaluation Report), and 10A (Detailed Analysis of Alternatives Report) 
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will be, to the extent applicable, encompassed within the Feasibility Study Report (Task 
10B).  As a result, the Alternatives Array Report, Treatability Study Work Plan, and 
Treatability Study Evaluation Report are no longer required submittals.  The FS Report will 
be provided to Ohio EPA approximately 90 days after receipt of Ohio EPA approval for this 
Revised Interim RAO Report.   
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Medium Potential Requirement Requirement Synopsis
Federal
Soil RCRA-Regulated Levels for Toxic Characteristics Leaching 

Procedure (TCLP) Constituents 
40 CFR Part 261 

These regulations specify the TCLP constituent levels for 
identification of hazardous wastes that exhibit the characteristic 
of toxicity. 

Soil Universal Treatment Standards/Land Disposal Restrictions 
(UTS/LDRs) 
 40 CFR Part 268  

Identifies hazardous wastes for which land disposal is restricted 
and provides a set of numerical constituent concentration criteria 
at which hazardous waste is restricted from land disposal 
(without treatment).  

Surface Water Clean Water Act (CWA) s. 304(a), Ambient Water Quality 
Criteria (AWQC) for Protection of Human Health and Aquatic 
Life, 40 CFR 131

AWQCs are developed under the CWA as guidelines from which 
states develop water quality standards for protection of human 
health and aquatic organisms.

Surface Water Clean Water Act (CWA) Ambient Water Quality Criteria (WQC) 
for Protection of Human Health and Aquatic Life.  Env-ws 430.

Establishes water quality standards for protection of human 
health and aquatic organisms.  Standards include dissolved 
oxygen, pH, bacteria, toxic substances, etc.

State
Waste Material ORC 3745-207-48 Paragraph A

Universal Treatment Standards
Provides chemical specific standards for land disposal.

Waste Material ORC 3745-54-13
General Analysis of Hazardous Waste

Prior to any treatment, storage, or disposal of hazardous wastes, 
a representative sample of the waste must be chemically and 
physically analyzed.

Soil and 
Groundwater

Ohio Administrative Code (OAC) 3745-300-08 Ohio EPA’s Division of Emergency and Remedial Response 
(DERR) Voluntary Action Program (VAP, 2009) generic 
numerical standards for soil and groundwater.  

Soil and 
Groundwater

Ohio Administrative Code (OAC) 3745-300-09 Ohio EPA’s Division of Emergency and Remedial Response 
(DERR) Voluntary Action Program (VAP, 2009) provisions for 
calculating site-specific standards for soil and groundwater.  

TABLE 1
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Medium Potential Requirement Requirement Synopsis
Federal
Soil Land Disposal Facility Notice in Deed 

40 CFR Parts 264 and 265 Sections 116-119(b)(1)  
Establishes provisions for a deed notation for closed hazardous 
waste disposal units, to prevent land disturbance by future 
owners.  

Soil 40 CFR 122.26(C)(1)(ii)(C); 40 CFR 122.44(i); NPDES General 
Permit for Construction Stormwater Management 

Discharges of stormwater associated with construction activities 
must implement best management practices and other 
measures, to control pollutants in stormwater discharges during 
and after construction activities.

Soil RCRA - 40 CFR 261.24 Testing procedure (TCLP) to assess materials for potential 
hazardous characteristics including toxicity.

Surface Water Clean Water Act (CWA), Section 402, National Pollutant 
Discharge Elimination System (NPDES), 33 USC 1342; 40 CFR 
122-125, 129, 131

Standards for the discharge of pollutants into surface waters.  
Remediation General Permit imposes effluent limitations, 
standards, prohibitions and best management practices for 
discharges from construction dewatering of contaminated sites.

Site Worker Occupational Safety and Health Act (OSHA) - General Industry 
Standards  
29 CFR Part 1910

These regulations specify the 8-hour time-weighted average 
concentration for worker exposure to various compounds. 
Training requirements for workers at hazardous waste 
operations are specified in 29 CFR 1910.120.  

Site Worker OSHA - Safety and Health Standards  
29 CFR Part 1926

These regulations specify the type of safety equipment and 
procedures to be followed during site remediation.  

Site Worker OSHA - Record-keeping, Reporting and Related Regulations  
29 CFR Part 1904

These regulations outline record-keeping and reporting 
requirements for an employer under OSHA.  

Site Worker RCRA - Preparedness and Prevention 
40 CFR Part 264.30 - 264.31

These regulations outline requirements  for safety equipment 
and spill control when treating, handling and/or storing 
hazardous wastes.    

Site Worker RCRA - Contingency Plan and Emergency Procedures
40 CFR Part 264.50 - 264.56

Provides requirements for outlining emergency procedures to be 
used following explosions, fires, etc. when storing hazardous 
wastes.  
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Medium Potential Requirement Requirement Synopsis

TABLE 2
POTENTIAL ACTION-SPECIFIC ARARs

REVISED INTERIM RAO REPORT
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Air Clean Air Act-National Ambient Air Quality Standards 
40 CFR Part 60 

Establishes ambient air quality standards for protection of public 
health. 

Air RCRA (40 CFR 264, Subpart AA) Air emission standards for process vents and closed-vent 
systems and control devices associated with air or steam 
stripping operations that manage hazardous wastes with organic 
concentrations of at least 10 ppmw.

Air RCRA (40 CFR 264, Subpart BB) Air emission standards for equipment that contains or contacts 
hazardous wastes with organic concentrations of at least 10 
percent by weight.

Waste Material 90 Day Accumulation Rule for Hazardous Waste  
40 CFR Part 262.34

Allows generators of hazardous waste to store and treat 
hazardous waste at the generation site for up to 90 days in 
tanks, containers and containment buildings without having to 
obtain a RCRA hazardous waste permit.  

Waste Material RCRA - General Standards 
40 CFR Part 264.111 

General performance standards requiring minimization of need 
for further maintenance and control; minimization or elimination 
of post-closure escape of hazardous waste, hazardous 
constituents, leachate, contaminated runoff, or hazardous waste 
decomposition products. Also requires decontamination or 
disposal of contaminated equipment, structures and soils. 

Waste Material Standards Applicable to Transporters of Applicable Hazardous 
Waste - RCRA Section 3003 
40 CFR Parts 170-179, 262, and 263 

Establishes the responsibility of off-site transporters of 
hazardous waste in the handling, transportation and 
management of the waste. Requires manifesting, recordkeeping 
and immediate action in the event of a discharge. 

Waste Material United States Department of Transportation (USDOT) Rules for 
Transportation of Hazardous Materials 
49 CFR Parts 107 and 171.1 - 172.558 

Outlines procedures for the packaging, labeling, manifesting and 
transporting of hazardous materials. 

Waste Material USEPA-Administered Permit Program: The Hazardous Waste 
Permit Program 
RCRA Section 3005; 40 CFR Part 270.124 

Covers the basic permitting, application, monitoring and 
reporting requirements for off-site hazardous waste management 
facilities. 
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Waste Material Land Disposal Restrictions 
40 CFR Part 368 

Restricts land disposal of hazardous wastes that exceed specific 
criteria. Establishes Universal Treatment Standards (UTSs) to 
which hazardous waste must be treated prior to land disposal. 

Waste Material RCRA Subtitle C 
40 U.S.C. Section 6901 et seq.; 40 CFR Part 268 

Restricts land disposal of hazardous wastes that exceed specific 
criteria. Establishes UTSs to which hazardous wastes must be 
treated prior to land disposal. 

State
Soil ORC 3745-270-49 Paragraphs A - E

Land Disposal Restriction for Contaminated Soils
Specifies standards for soil treatment.

Surface Water Ohio Reserved Code (ORC) 1517.16 
Channel Modification Requirements

No governmental body may modify the channel of any 
watercourse within a wild, scenic, or recreational river area 
outside the limits of a municipal corporation without approval 
from the director of the Ohio Department of National Resources.

Surface Water ORC 3745-1-04 Paragraphs A - E
The "Five Freedoms" for Surface Water

All surface waters of the state shall be fee from a) objectionable 
suspended solids, b) floating debris, oil, and scum, c)materials 
that create a nuisance, d) toxic, harmful, or lethal substances, e) 
nutrients that create nuisance growth. Pertains to both 
discharges to surface waters as a result of remediation and any 
onsite surface waters affected by site conditions.

Surface Water ORC 3745-1-05 Paragraphs A - C
Antidegradation Policy for Surface Water

Requires that best available technology be used to treat surface 
water discharges. Prevents degradation of surface water quality 
below designated use or existing water quality.

Waste Material ORC 3745-52-12, 20, 22, 23, 30-34, 40, and 41 Presents requirements for hazardous waste manifest, 
packaging, labeling, marking, placarding, accumulation, record 

Waste Material ORC 3745-55-14
Disposal/Decontamination of Equipment, Structures, and Soils

Requires that all contaminated equipment, structures, and soils 
be properly disposed of or decontaminated. Removal of 
hazardous wastes or constituents from a unit may constitute 
generation of hazardous wastes.
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Medium Potential Requirement Requirement Synopsis
Federal
Sediment Clean Water Act (CWA) Section 404(b) and Rivers 

and Harbors Act Section 10 (33 U.S.C. 403).
No discharge of dredged or fill material shall be permitted if there is a 
practicable alternative that has less adverse impact on aquatic ecosystem 
provided the alternative does not have other significant adverse environmental 
consequences.

Wetlands Protection of Wetlands (Executive Order No. 11990) 
40 CFR 6, Appendix A (Policy on Implementing E.O. 
11990)

CWA Section 404(b) (40 CFR 230; 33 CFR 323) and 
Rivers and Harbors Act Section 10 (33 U.S.C. 403)

Requires that federal agencies' activities avoid, to the extent possible, adverse 
impacts on wetlands if there is a practicable alternative, and minimize adverse 
impacts on wetlands if no practicable alternative exists.

See preceding item for CWA provisions.

Floodplains Floodplain Management (Executive Order No. 11988) 
40 CFR 6.302(b) and 40 CFR 6, Appendix A (Policy 
on Implementing E.O. 11988)

Requires that federal agencies evaluate the effects of their actions (including 
actions undertaken by other entities pursuant to Federal permit or license) on 
floodplain to avoid or minimize adverse effects on floodplain.

Surface Water Rivers and Harbors Act (Section 10 [33 U.S.C. 401]) 
and CWA (Section 404 [33 U.S.C. 1344]), 33 CFR 323

Regulates the discharge of dredged or fill material into waters of the United 
States.  No discharge shall be permitted if there is a practicable alternative that 
has less adverse impact on resource area.  See prior synopsis regarding 
wetlands medium.

Surface Water Fish and Wildlife Coordination Act (16 USC 661-666) Federal agencies, or public or private entities under Federal permit or license, 
proposing to undertake an action that will control or modify a water body must 
consult U.S. Fish and Wildlife Service regarding measures to prevent loss of 
or damage to fish and wildlife resources and to provide for the development 
and improvement of such resources.

Habitat Endangered Species Act - 16 USC 1536(a)-(d); 

40 CFR 6.302(h); 50 CFR Part 402, Subparts A & B

Requires Federal agencies to take into account the effects of their actions 
(including actions undertaken by other entities pursuant to Federal permit or 
license) on federally-listed threatened and endangered species and their 
habitats.  Involves issuance of a biological assessment and a biological 
opinion if a listed species or critical habitat may be present in the action area.  
If determined likely to adversely affect a listed species or critical habitat, 
requires identification of reasonable and prudent alternatives and measures to 
avoid such effects.

TABLE 3
POTENTIAL LOCATION-SPECIFIC ARARs

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO
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Medium Potential Requirement Requirement Synopsis

TABLE 3
POTENTIAL LOCATION-SPECIFIC ARARs

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

Historic Places National Historic Preservation Act, Protection of 
Historic Properties (16 USC 470(f); 36 CFR 800)

Requires Federal agencies to take into account the effects of their actions on 
properties (site, building, structure, or objects) included or eligible for inclusion 
in the National Register of Historic Places.  If, in consultation with the State 
and/or Tribal Historic Preservation Office, it is determined that the project 
would have an adverse impact on a listed or eligible historic property within an 
area of potential effects, then it requires (a) evaluation of alternatives to avoid, 
minimize or mitigate the adverse impacts, and (b) agreement on such 
measures or, failing agreement, implementation of such measures identified by 
the authorizing agency.

State
Wetlands ORC 3745-1-51 Paragraphs A - C

Wetland Narrative Criteria
Lists criteria to be protected in wetland environments.

Endangered 
Species

ORC 1518.02
Endangered Plant Species

Prohibits removal or destruction of endangered plant species. Applies to sites 
where chemicals may harm endangered species.

Endangered 
Species

ORC 1531.25
Endangered Animal Species

Prohibits removal or destruction of endangered animal species. Applies to 
sites where chemicals may harm endangered species.

Surface Water ORC 3745-1-09
Water Use for Scioto River

Establishes water use designations for stream segments within the Scioto 
River Basin.

Local
Site Structures Local Building Codes Local authorities may require a building permit for any permanent or semi-

permanent structure, such as an on-site water treatment system building or a 
retaining wall. 
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Variable Description of  Variable Units

GSDi and PbBo  from 
Analysis of NHANES 1999-

2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10

Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4

GSDi Geometric standard deviation PbB -- 1.8

PbB0 Baseline PbB ug/dL 1.0

IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.050

AFS, D Absorption fraction (same for soil and dust) -- 0.12

EFS, D Exposure frequency (same for soil and dust) days/yr 50

ATS, D Averaging time (same for soil and dust) days/yr 365

-- Lead PRG ppm 9,810
Notes:
1. Calculation according to USEPA ALM guidance and presented in the Interim RAO Report 

TABLE 4
CALCULATION OF RISK-BASED LEAD PRELIMINARY REMEDIATION GOAL FOR THE CURRENT ONSITE WORKER1

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO
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Variable Description of  Variable Units

GSDi and PbBo  from 
Analysis of NHANES 1999-

2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10

Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4

GSDi Geometric standard deviation PbB -- 1.8

PbB0 Baseline PbB ug/dL 1.0

IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.050

AFS, D Absorption fraction (same for soil and dust) -- 0.12

EFS, D Exposure frequency (same for soil and dust) days/yr 219

ATS, D Averaging time (same for soil and dust) days/yr 365

-- Lead PRG ppm 2,240
Notes:
1. Calculation according to USEPA ALM guidance and presented in the Interim RAO Report 

FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO
REVISED INTERIM RAO REPORT

TABLE 5
CALCULATION OF RISK-BASED LEAD PRELIMINARY REMEDIATION GOAL FOR THE FUTURE ONSITE WORKER1
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Variable Description of  Variable Units

GSDi and PbBo  from 
Analysis of NHANES 

1999-2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10

Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4

GSDi Geometric standard deviation PbB -- 1.8

PbB0 Baseline PbB ug/dL 1.0

IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.050

AFS, D Absorption fraction (same for soil and dust) -- 0.12

EFS, D Exposure frequency (same for soil and dust) days/yr 100

ATS, D Averaging time (same for soil and dust) days/yr 365

-- Lead PRG ppm 4,905
Notes:
1. Calculation according to USEPA ALM guidance and presented in the Interim RAO Report 

TABLE 6
CALCULATION OF RISK-BASED LEAD PRELIMINARY REMEDIATION GOAL FOR THE CURRENT/FUTURE RECREATIONAL USER/TRESPASSER1

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO
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Variable Description of  Variable Units

GSDi and PbBo  from 
Analysis of NHANES 

1999-2004
PbBfetal, 0.95 95th percentile PbB in fetus ug/dL 10

Rfetal/maternal Fetal/maternal PbB ratio -- 0.9

BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4

GSDi Geometric standard deviation PbB -- 1.8

PbB0 Baseline PbB ug/dL 1.0

IRS Soil ingestion rate (including soil-derived indoor dust) g/day 0.100

AFS, D Absorption fraction (same for soil and dust) -- 0.12

EFS, D Exposure frequency (same for soil and dust) days/yr 100

ATS, D Averaging time (same for soil and dust) days/yr 224

-- Lead PRG ppm 1,505
Notes:
1. Calculation performed by Ohio EPA and provided its June 14, 2011 comment letter. 

TABLE 7 
OHIO EPA CALCULATION OF RISK-BASED LEAD PRELIMINARY REMEDIATION GOAL 

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

FOR THE CURRENT/FUTURE RECREATIONAL USER/TRESPASSER1
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Variable Description of  Variable Units Parameters
TR Target Cancer Risk -- 1.00E-06

THQ Target Hazard Quotient -- 1

EFew Exposure Frequency day/yr 225

EDew Exposure Duration yr 25

LT Lifetime yr 70

BWew Body Weight kg 70

IRew Soil Ingestion Rate mg/day 100

-- Antimony PRG ppm 454

-- Arsenic PRG ppm 1.77
Notes:
1. Calculations performed by Ohio EPA as presented in its June 14, 2011 comment letter.

TABLE 8
OHIO EPA CALCULATION OF RISK-BASED ANTIMONY AND ARSENIC PRELIMINARY REMEDIATION GOALS 

FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO
REVISED INTERIM RAO REPORT

FOR THE FUTURE ONSITE WORKER1
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Variable Description of  Variable Units Parameters
TR Target Cancer Risk -- 1.00E-06

THQ Target Hazard Quotient -- 1

EFr Exposure Frequency (recreator) day/yr 75

EDr Exposure Duration (recreator) yr 30

ED0-2 Exposure Duration (first phase) yr 2

ED2-6 Exposure Duration (second phase) yr 4

ED6-16 Exposure Duration (third phase) yr 10

ED16-30 Exposure Duration (fourth phase) yr 14

LT Lifetime (recreator) yr 70

ETr Exposure Time (recreator) hr 1

BWa Body Weight (adult) kg 70

BWc Body Weight (child) kg 15

EDc Exposure Duration (child) yr 6

IRSa Soil Intake Rate (adult) mg/day 100

IRSc Soil Intake Rate (child) mg/day 200

SAa Skin Surface Area (adult) cm2/day 5700

SAC Skin Surface Area (child) cm2/day 2800

AFa Skin Adherence Factor (adult) mg/cm2 0.07

AFc Skin Adherence Factor (child) mg/cm2 0.2

IFSadj Age-Adjusted Soil Ingestion Factor mg-yr/kg-day 114

DFSadj Age-Adjusted Soil Dermal Factor mg-yr/kg-day 361

-- Antimony PRG ppm 146

-- Arsenic PRG ppm 1.82
Notes:
1. Calculations performed by Ohio EPA and provided in its June 14, 2011 comment letter.

TABLE 9
OHIO EPA CALCULATION OF RISK-BASED ANTIMONY AND ARSENIC PRELIMINARY REMEDIATION GOALS FOR THE

FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

CURRENT/FUTURE RECREATIONAL USER/TRESPASSER1

REVISED INTERIM RAO REPORT
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Variable Description of  Variable Units Parameters
TR Target Cancer Risk -- 1.00E-06

THQ Target Hazard Quotient -- 1

EFew Exposure Frequency day/yr 20

EDew Exposure Duration yr 1

LT Lifetime yr 70

BWew Body Weight kg 70

IRew Soil Ingestion Rate mg/day 330

-- Antimony PRG ppm 1,550

-- Arsenic PRG ppm 166
Notes:
1. Calculations performed by Ohio EPA and presented in its June 14, 2011 comment letter.

TABLE 10
OHIO EPA CALCULATION OF RISK-BASED ANTIMONY AND ARSENIC PRELIMINARY REMEDIATION GOALS 

REVISED INTERIM RAO REPORT
FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

FOR THE FUTURE CONSTRUCTION/EXCAVATION WORKER1
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Antimony 410

Arsenic 33

Lead 800

Antimony 390

Arsenic 420

Lead 750

Antimony 410

Arsenic 33

Lead 800

Antimony 410

Arsenic 33

Lead 800

Antimony 390

Arsenic 420

Lead 750

Antimony 146

Arsenic 33

Lead 1,505

Antimony 30

Arsenic 33

Lead 400

Antimony 146

Arsenic 33

Lead 1,505

TABLE 11

FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

Area of Interest Risk/Exposure Scenarios PRGs (mg/kg)Constituent

REVISED INTERIM RAO REPORT

SUMMARY OF AOIs, EXPOSURE SCENARIOS, AND PRGs ESTABLISHED BY OHIO EPA FOR EVALUATION IN THE FEASIBILITY STUDY REPORT1

Commercial/Industrial

Construction Worker

Former Manufacturing Area 
(including former Raw 

Materials Handling Area)

East Fenced Area Commercial/Industrial2

Deltaic and Non-Deltaic 
Portions of Off-Site Creek 

Area (combined)

Residential

Trespasser

East Swale and South Ditch 
(combined)

Commercial/Industrial

Trespasser

Construction Worker
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TABLE 11

FORMER THOMSON CONSUMER ELECTRONICS FACILITY - CIRCLEVILLE, OHIO

Area of Interest Risk/Exposure Scenarios PRGs (mg/kg)Constituent

REVISED INTERIM RAO REPORT

SUMMARY OF AOIs, EXPOSURE SCENARIOS, AND PRGs ESTABLISHED BY OHIO EPA FOR EVALUATION IN THE FEASIBILITY STUDY REPORT1

Antimony 30

Arsenic 33

Lead 400

Antimony 410

Arsenic 33

Lead 800

Antimony 390

Arsenic 420

Lead 750

Antimony 146

Arsenic 33

Lead 1,505
Notes:
1.  AOIs, exposure scenarios, and PRGs presented in this table are as specified in Table 1 of Ohio EPA's June 14, 2011 comment letter.
2.  As noted in Ohio EPA's June 14, 2011 comment letter, the cleanup goals for the EFA are based upon a Commercial/Industrial Scenario associated with  
     retaining and improving the cap.

Upper Creek Area

Residential

Commercial/Industrial

Trespasser

Construction Worker
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Figures 

 



SITE LOCATION MAP

FIGURE

1

GENERAL ELECTRIC COMPANY
THOMSON CONSUMER ELECTRONICS FACILITY

CIRCLEVILLE, OHIO
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NOTE:

1. DRAWING CREATED FROM FIGURE 1-1 OF REMEDIAL

INVESTIGATION REPORT (EXPONENT, MARCH 2010)



CURRENT SITE FEATURES

FIGURE

2

GENERAL ELECTRIC COMPANY
THOMSON CONSUMER ELECTRONICS FACILITY

CIRCLEVILLE, OHIO

05/05/2010 SYRACUSE, NY-ENV/CAD-DJHOWES
C/B0010003/0002/00015/CDR/10003G04.CDR

REFERENCE: AERIAL PHOTO GOOGLE EARTH © 2009.



REMEDIAL INVESTIGATION AREAS

FIGURE

3

GENERAL ELECTRIC COMPANY
THOMSON CONSUMER ELECTRONICS FACILITY

CIRCLEVILLE, OHIO

NOTE:

1. DRAWING CREATED FROM FIGURE 1-4 OF REMEDIAL

INVESTIGATION REPORT (EXPONENT, MARCH 2010)
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Appendices 

 



Appendix A 

 

Environmental Covenant for a 
Portion of the Formerly Developed 
Portion of the Site 

























































Appendix B 

 

Environmental Covenant for the 
Portion of OCA Owned by 
Richards Entities 
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