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RCRA FACILITY INVESTIGATION PART 1 AND PART 2 REPORT
FOR THE FRANKLIN STEEL COMPANY, INC.

1.0 INTRODUCTION

This document presents the results of the Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Part I (September 1993 through December 2002) and Part 2 (January 2003 through
October 2006) conducted at the Frankiin Steel Company, Inc. Part 1 of the RF1 included an investigation of
chemicals present in 10 Solid Waste Management Units (SWMUs) and Part 2 of the RFI included an
investigation of the 12 new Areas of Concern (AOCs) at the facility. Utilizing the results of the site soil,
sediment, surface water and groundwater sampling, a human health risk assessment (HHRA) and ecological
risk assessment (ERA) was conducted to determine potential risks to human and ecological receptors. In
addition, groundwater modeling was conducted for one chemical of concern identified in groundwater from
the HHRA.

This report presents protection standards that were developed for chemicals of concern (COCs) identified in
the HHR A and ERA. Finally, a summary is included that provides conclusions for the RFI Part I/Part II and
recommendations for further actions at the site,

1.1 SITE DESCRIPTION

The Franklin Steel Company, Inc. owned and operated a drum reconditioning and recycling facility in the
Gahanna Industrial Park, of Biacklick, Ohio between 1971 and 1997. The facility located at 1385 Blatt Bivd.,
Blacklick, Ohio 43004, operated under the business name of Columbus Stee! Drum Company. InJune 1997,
the Franklin Steel Company sold the drum reconditioning business to Evans Industries, Inc. under the name of
Evans Columbus, Corp. and continued the drum reconditioning operation. Evans Industries in turn sold the
drum reconditioning business to the Queen City Barrel Company in January 2001, using the original
Columbus Steel Drum Company name. Property ownership throughout the various business ownership
changes was retained by the Franklin Steel Company until December 2007, when the property was sold to
Container Recyclers, Inc., a subsidiary of Queen City Barrel and is doing business as Columbus Steel Drum.

The facility has been in operation since 1971. The Franklin Steel Company operations consist of drum
reconditioning and recycling under SIC 7699. The facility reconditions open-head and closed-head drums.
Prior to 1986, when drum inventory was at its peak, approximately 450,000 RCRA empty drums were stored
at the site for processing. At that time, approximately 38 acres of property were utilized for drum storage and
processing. The 38 acres consisted of two 10-acre drum storage areas and an 18-acre processing/drum storage
ared. Since 1988, only the 18-acre portion of property has been used for drum reconditioning operations and
storage. Currently, there are approximately 56,000 drums stored on the ground with an additional 11,000
drums stored on semi-trailers,

A Part A RCRA permit application was filed in 1980 on the basis that a portion of drums received at the
facility for reconditioning and recycling were manifested as containing hazardous waste, which would then
be stored at the facility before being disposed of off-site at a commercial treatment, storage and disposal
facility. The facility operated under interim status until October 1984 when its Part B RCRA permit became
effective. Permitted units identified in the Part B included a hazardous waste underground storage tank
(HWUST) and a hazardous waste container storage pad (HWSP). The facility ceased accepting drums
containing hazardous materials on July 14, 1988 and submitted a closure plan to Ohio EPA on September 19,
1988. Closure certification for the HWUST and the HWSP was received from Ohio EPA on February 9,
1996. The facility is currently a large quantity generator of hazardous waste.
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The facility processes approximately 4,000 to 6,000 empty closed-head and open-head drums per day.
Closed-head drums are unloaded from trucks and are either temporarily stored in the yard or placed on a
conveyor belt and transported to the process building. In the process buiiding the drums are cleaned with a
hot caustic solution, the paint is removed by a shot blaster, and the drums are repainted. Open head drums are
unloaded from trucks and are either temporarily stored in the yard or transported by conveyor through a
thermal oxidizer. Most of these drums are transported directly into the processing facility. However, some
drums are temporarily staged on a concrete pad north and south of the conveyor. Once in the processing
facility, they are shot biasted and repainted.

Associated with emergency response actions to specific incidents or site inspection activities, several
sampling events were conducted at the site by the Ohio EPA and Franklin Steel Company, Inc. during the
years 1979 through 1988. In the areas sampled, the presence of some solvents, heavy metals and semivolatile
organic compounds were reported in surface soils, surface water and sediments at the site. Franklin Steel
Company subsequently conducted remedial activities to address the areas of contamination in five different
locations, as requested by Ohio EPA on December 11, 1987.

Ecology and Environment, Inc., under contract with the U.S. EPA, conducted a preliminary review/visual site
inspection and preliminary assessment of the site in 1989 (Ecology and Environment, Inc. 1990, The
preliminary review involved a review of state and federal file information relating to the facility. The visual
inspection consisted of a facility representative interview, a walk-through of the facility to observe and
document waste handling processes and facility conditions. The preliminary assessment of the facility was
based on U.S. EPA guidelines and the completion of a potential bazardous waste site form. The preliminary
assessment was used to evaluate the risk to the environment posed by the facility based on five pathways of
contaminant migration: groundwater, surface water, air, fire and explosion, and direct contact. Ecology and
Environment, Inc. concluded that the potential existed for inadequate containment of wastes at the facility.
The former oxidizer unit and supporting SWMUs were identified as areas of concern. FEcology and
Environment, Inc. recommended air sampling of the oxidizer unit and soil sampling around the oxidizer pit,
lugger boxes, conveyer line, and drum storage areas.

1.2 SITE HISTORY

Franklin Steel Company, Inc. entered into an Administrative Order on Consent (AQC) with the Ohio EPA on
June 23, 1992, The AOC requires in part that Franklin Steel perform an RFI to document whether or not
there is contamination from any release of hazardous wastes and hazardous constituents at the facility and to
determine the nature and extent of any such releases. There are 10 Solid Waste Management Units (SWMUs)
that were considered under this investigation as well as 12 new AOCs. Figure 1 illustrates the location of
each SWMU and AOCs.

SWMUs were divided into three contiguous areas (i.e., exposure units) for purpose of the evaluation. The
exposure units defined for the Franklin Steel study area include:

Conticuous Area #1 (Exposure Unit 1) - Active Operations Area

u Facility operations (5101 - S108) surface scils (0-2 feet below ground surface (bgs))
] Truck Trailer Parking Lot surface (0-2 feet bgs)
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Contiguous Area #2 (Exposure Unit 23 - Inactive Operations Area

a Historical drum storage (5109 and 5201} swiface (0-2 feet bgs)/subsurface soils (2 feet
bgs to 10 feet bgs)

Contiguous Area #3 (Exposure Unit 3 - Unzinger’s Ditch

» Downstream of Outfall sediment and surface water
= Upstream of the Gutfall (i.e., holding ponds to outfall) sediment.

The separation of Exposure Units is based on the distinct separation of land use. The active operations area
(i.e., Exposure Unit 1) consists of an area that has been involved in facility operations since conception and
currently within use. The S109 and S201 areas (i.e., Exposure Unit 2) were used strictly for storage and
staging of drums and/or equipment, 1.e., this area has be used in the past yet is currently inactive,

The physical separation of Exposure Unit 3 (Unzinger’ s Ditch) sediment and surface water (i.e., downstream
of East Broad Street) is based on observations regarding potential human use patterns and down gradient
potential of impacts from the Franklin Steel facility operations, It should be noted that SWMU S110
(Hazardous Waste Underground Storage Tank) and S111 (Hazardous Waste Storage Pad) that were initially
identified under the scope of the AOC, underwent closure activities under the RCRA program in 1992 and
were not considered further under the RFI.  Post-closure sampling at these units indicated small
concentrations of constituents remained. However, closure risk assessment conducted to determine if the
constituents remaining in soils around the unit were present at levels in compliance with RCRA health based
closure standards indicated that concentrations were within acceptable risk ranges (SAIC, 1994a),

Phase I of the Franklin Steel RFI Part [ was completed in 1994 with the submission of the Franklin Steel
Company, Inc. RCRA Facility Investigation Preliminary Assessment/Phase I {SAIC, 1994b) report. Task 1 of
the Phase Il RFI Part 1 investigation commenced in January 1995 under the Ohio EPA approved Final Work
Plan for the Franklin Steel Company. Inc. Phase II RCRA Facility Investigation (SAIC, 1994¢) and included
installation and sampling of groundwater monitoring wells and sampling of stream water and sediments both
on and off the plant site. Additional soil boring sampling was conducted during a soils investigation at the
proposed location of a new thermal oxidizer in the S108 Drum Storage Area during the Task [ Phase IT RFI
Part 1 activities. These tasks were concluded at the end of February 1995.

Due to financial constraints, RF1 Part 1 activities, as cutlined in the Final Werk Plan for the Franklin Steel
Company, Inc. Phase Il RCRA Facility Investigation (SAIC, 1994) were scaled back at Franklin Steel’s
request, At this time, Franklin Steel also requested an extension to the RFI schedule that was received in
August 1996. The extension moved the completion date for the Draft RFI Report to October 23, 1998. SAIC
developed the Revised Amended Scope of Work for the Franklin Steel Company, Inc. Phase II RCRA Facility
Investigation (SAIC, 1995), which was subsequently approved by Ohio EPA. This document contained
provisions for the screening of SWMUs S§108, S109 and S201 to determine soil-boring locations.

The screening activity in SWMUs S109 and 5201 was implemented in June 1986 and was conducted to
determine soil-boring locations for these units. The screening for these SWMUSs consisted of collecting
surface soil samples at the locations originally proposed in the Final Work Plan for the Franklin Steel
Company, Inc. Phase Il RCRA Facility Investigation (SAIC, 1994c) and collecting a VOC sample from the
2.5-3 ft depth interval at those same locations which was analyzed using a modified SW-846 method for soil
head space screening analysis. The results of this screening activity were summarized in SWMU S109 and
S201 Field Screening and Surface Soil Sampling Results for the Franklin Steel Company RCRA Facility
Investigarion (SAIC, 1997),
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SAIC conducted sampling in August and September 1997 at SWMUs S105, §106, S108 (only for surface soil
metals, SVOCs and for VOCs at the 3-3.5 ft. depth), and in $109 and S201 {(at sites determined by field
screening). Results from the sampling at these SWMU's were presented in Surface Soil/Boring Analytical
Results from the Franklin Steel Co. Phase IT Task 2 RCRA Facility Investigation (SAIC, 1998a).

SAIC completed RFI Part 1 field investigations with the completion of SWMUs S107 and S108 (sampling
based on the evaluation of surface soil for metals/SVOCs and VOCs at the 3-3.5 ft depth in March 1998).
Additional groundwater wells and piezometers were installed in accordance with the Work Plan for
Additional Groundwater Monitoring for the Franklin Steel Company, Inc. Phase 11 RCRA Facility
Investigation (SAIC, 1998b). All of the additional wells were integrated into the quarterly groundwater-
monitoring program at Franklin Steel.

As part of the RFI Part 1, Franklin Steef conducted quarterly groundwater sampling since 1993. Results as
analyzed in the Draft RFI Report indicated there were minimal levels of constituents of concern (COC) in the
groundwater (SALC 2000). SAIC submitted Proposed Reduction in Groundwater Monitoring Requirements
Jor the RCRA Facility Investigation at the Franklin Steel Company, Inc., July 17, 2000, to Ohio EPA (SAIC
2000).  Ohio EPA reviewed the SAIC submittal mentioned above and included comments and
recommendations to the groundwater reduction proposal (Ohio EPA letter September 8, 2000). As a result,
Franklin Steel was authorized by Ohjo EPA to conduct semiannual groundwater sampling and water level
measurements for Ohio EPA recommended wells with respect to the RFI at the Franklin Steel facility.
Semiannual groundwater sampling at the Franklin Steel facility started in April 2001.

Due to extensive construction activity/commercial development in the immediate area, the original
background meonitoring well SIO0-MWO1 was properly plugged and abandoned in December 2001.
Monitoring well $201-MWO02 was severely damaged during the excavation for a sewer extension by the City
of Gahanna, Ohio. The replacement for the damaged well, S201-MWO02R, was installed in October 2003.

SAIC collected samples from the drainage system during Part I of the RFI to determine whether surface water
discharges from the site were impacting environmental media. Additional samples were collected in April
1999, March and November 2000, and March and May 2001 to complement the existing RFI data and to
determine if there are additional sources contributing to the constituents noted in surface water and sediment
at the site. In September and November 2000, Ohio EPA conducted an investigation of Unzinger Ditch’s
aquatic life and water quality which is summarized in the report “Biological and Sediment Quality Study of
Unzinger Ditch 2000, This report can be found at: http://www.epa.state.oh.us/dsw/documents/Unzinger.pdf.

Part 2 of the RFI was developed to do investigatory work for the 10 new Areas of Concern (AOCs) that were
identified by the Ohio EPA by letter dated January 31, 2003 (Ohic EPA 2003). In March 2003, Ohio EPA
collected samples of the helding pond’s sediment, ash, soil, and oxidizer sludge to evaluate the current
conditions at the site. Ohio EPA requested that Franklin Steel perform further investigation and analysis of
the 10 new AOCs at the former Franklin Steel site under Section VTI, Paragraph O, of the June 22, 1992
Director’s Findings and Orders by letter dated December 20, 2004 (Ohio EPA 2004). Burgess & Niple, Inc.
(B&N) prepared the approved RCRA Facility Investigation — Part 2 Work Plan for the Franklin Steel
Company, Revised October 6, 2006 (B&N 2006). In addition, the Part 2 investigation was revised and
expanded by Ohio EPA to incorporate two additional AOCs (B&N 2006). Therefore, there were 12 new
AQCs to be evaluated in the RFI Part 2,

The purpose of the investigatory activities outlined in the RFI Part 2 was to determine whether there is
contamination from any releases of hazardous wastes and hazardous constituents as a result of operations that
occurred at the 12 new AOCs. The RFI Part 2 was not designed to determine the full nature and extent of
contamination, but rather document the highest potential contamination associated with each of the AOCs as
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determined through field observation and subsequent sampling of the most heavily stained areas. B&N
completed the RFI Part 2 field investigation activities in October 2006.

In addition, damaged monitoring well S101-MWO0I was properly abandoned and replaced by monitoring well
S101-MWOIR in November 2006. S101-MWOI1R was constructed similar to S101-MWO1. The monitoring
well log for S101-MWOIR is included in Appendix E. The Water Well Sealing Report for SI01-MWOI is
included in Appendix G.

1.3 PURPOSE OF THE INVESTIGATION

'The purpose of the RFI, as defined in the AOC, is to document whether or not there is contamination from
any releases of hazardous wastes and hazardous constituents at the facility, and, if so, to determine the nature
and extent of the any such release. In addition to presenting this data, this RFI report inciudes a baseline
human healith risk assessment and a baseline ecological risk assessment. The purpose of these assessments is
to estimate the potential impacts of detected contaminants on human and ecological receptors. 1t is also a
purpose of this report to present protection standards for the identified contaminants in the various
environmenfal media, as identified by the baseline human health and ecological risk assessments. These
protection standards may be risk-based or regulatory-based contaminant concentrations.

The specific objectives of the RFI were to (1) conduct an investigation to define the site's potential impact on
stream water and sediment, selected surficial soils and subsurface soils, and groundwater, {2) characterize the
site-specific geology and hydrogeology, and (3) collect data to support the baseline risk assessments and, if
necessary, a corrective measures study (CMS).

1.4 CONCEPTUAL APPROACH TO RCRA CORRECTIVE ACTION

As described above, the role of the RFI within the RCRA Corrective Action program is to determine the
nature and extent of contamination at a facility. Analytical resuits reported above their respective protection
standard will be further evaluated by baseline risk assessments, both human health and ecological, which
quantify the risk associated with that contamination. Results of the risk assessments are compared to
regulatory thresholds for acceptabie and unacceptable risk, and if the contamination presents an unacceptable
risk, preparation of a Corrective Measures Study would be required. The CMS would evaluate potential
remedial action alternatives to mitigate the risk posed by the contamination.

L5  ORGANIZATION OF THIS REPORT

Chapter 1 of this report includes a description of Franklin Steel Company, Inc. and the site’s industrial
operations. The regulatory history, background, purpose of the investigation, and conceptual approach to
RCRA corrective actions are defined in this chapter.

Chapter 2 presents the physical setting of the Franklin Steel property. The regional and local geology and
hydrogeology are discussed in this section. The hydrogeologic regime is emphasized in this section, as it is
the basis for later sections.

Chapter 3 presents the Waste Characterization Data Sheets, which include the hazard classification,
description of physical and chemical properties, and nature of migration and dispersal properties of each
potential constituent of concern at the Franklin Steel site. The Waste Characterization Data Sheets are
intended to provide the reader with a quick reference of the major physical/chemical properties of the
potential constituents of concern at the site.
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Chapter 4 describes the historical data used in the initial evaluation of the Franklin Steel site. For each
SWMU and AOCs, it provides a description of the unit, potential contaminants and potential releases. A
summary of the sampling conducted for the unit is provided and analytical results from the investigation are
presented. Finally the analytical results for each SWMU and AOCs are discussed. Section 4.3 and Section
4.4 details the soil, sediment and surface water sampling results while Section 4.7 describes the groundwater
results.

Chapter 5 describes the groundwater model that was applied to the Franklin Steel property. The groundwater
model was used to gain a greater understanding of the physical processes involved in the fate and transport of
the potential contaminants.

Chapter 6 describes the HHRA for the Franklin Steel SWMUSs and AOCs. The HHRA was conducted to
determine if the COCs found in the SWMU's and AOCs present an unacceptable risk to human health and to
provide additional infermation to determine the need (if necessary) for remedial action within these units.
The terms chemical of potentiat concern (COPC) and COC are used in this section and other sections of this
report. The term COPC refers to a chemical that has been included in the HHRA based on its presence above
background levels and its potential toxicity. The term COC refers to a COPC that has been identified in the
HHRA as potentially posing unacceptable risk to miman health.

Chapter 7 presents the ER A, which defines the likelihood of harmful effects on plants and animals and their
habitats as a result of exposure to chemical constituents from the Franklin Steel site. A screening ERA for the
exposure units at the Franklin Steel facility was conducted to evaluate the risk to plants, animals, and the
environment from current and future exposure to contamination at the Franklin Steel exposure units. A
baseline ERA was conducted on the screened ERA exposure units. The terms ecoCOPC and ecoCOC are
used in this section and in other areas of the report. They are the equivalents of COPC and COC, but are for
the ecological receptors evaluated in the ERA.

Chapter 8 addresses the protection standards that are developed for COCs identified in the HHRA and
ecoCOCs identified in the ERA. These protection standards may be considered as site-specific preliminary
remediation goals (PRGs) for potential remedial actions at the Franklin Steel facility.

Chapter 9 is the summary section for this RCRA Facility Investigation for Franklin Steel Company, Inc. It
revisits the first four sections of the report by briefly describing the physical aspects the site, both
environmental and chemical. Then the protection standards are discussed with regard to the risk assessments.
The last portion describes the recommendations for further actions at the site.

1.6, REFERENCES
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2.0 CHARACTERIZATION OF THE ENVIRONMENTAL SETTING

Franklin Steel Company is located at 1385 Blatt Boulevard in the City of Blacklick, Franklin County, Ohio.
The location of the site, as shown on the Reynoldsburg, Ohio, Quadrangle, is presented in Figure 2.1 and is
within the Gahanna Industrial Park. Franklin Steel is located along the border between the till plains section
of the Central Lowlands Physiographic Province to the west and the western glaciated portion of the
Allegheny Plateau Physiographic Province to the east. The site is located on one of the relatively flat to
gently rolling step-terraces that typify the transitional nature of the two physiographic provinces.

2.1  REGIONAL GECLOGY/HYDROGEOLOGY

Unconsolidated Quaternary deposits, mostly from the Pleistocene Wisconsinan glacial drift, overlying the
Devonian and Mississippian shale and sandstones, are the principle subsurface materials in the area. The
Mississippian formation consists of several shales and sandstones including the Berea Sandstone, a medium to
fine-grained quartz sandstone, which appears to underlie at least a portion of the site. The Berea Sandstone
bedrock in the region dips gently to the east or southeast. Preglacial valleys carved into underlying
sandstones and shales form a pattern, which in the region surrounding the site, is quite different than the
present surface topography. A water supply well field (Taylor Road Well Field), located approximately 3,500
ft. east-by-northeast of the offices of Franklin Steel, is situated at the confluence of a prominent buried valley,
which trends north-northwest by south-southeast. The center of the buried valley is at least 200 ft. below
ground surface (Eagon and Assoc., Inc. 19973

Unconsolidated deposits fill the buried valleys with glacially-derived materials. The Pleistocene Wisconsinan
glacial drift, which is the principle source of glacially transported material in this region, consists of till and
glaciofluvial deposits. Till is an unconsolidated mixture of clay, silt, sand, gravel, and occasional cobbles and
boulders. The ull is ofien compact, fine-grained, and semi-consolidated, causing it to have low permeability
and be a poor source of groundwater. In the center of the buried valley, where the water supply well field is
located, the glaciofluvial deposits consist of very permeable sand and gravels. On the flanks of the buried
valley, approximately where Franklin Steel is located, the permeable deposits grade laterally into thinner
lenses of sand and gravel interbedded with thickening layers of clayey till. To the west of Franklin Steel
where the buried vailey wall emerges from the subsurface, relatively thin lenses of sand and gravel may cover
the Devonian and Mississippian bedrock. According to the Ohio Department of Natural Resources’ Ground
Water Resources Map of this area, the yield of groundwater in the vicinity ranges from as much as 500
gallons per minute (gpm} (center of the buried valley) to less than 2 gpm (immediately west of the site). The
potential groundwater capacity on Franklin Steel property is reported as possibly yielding between 5 and 25
gpm (ODNR, Revised 1993},

2.2 SITE GEOLOGY

The site geology is based on the observations that have been made on the soil boring logs collected during the
various subsurface imvestigations. The investigation which occurred during March 1998, included the
installation of eight 2-inch PVC groundwater monitoring wells/piezometers on the site. The installation of the
groundwater wells and piezometers occurred in accordance with procedures outlined in the RCRA Facility
Investigation Work Plan, Franklin Steel Company (ERM-Midwest, 1993). The boring logs from the March
1998 investigation and Part 2 investigation completed October 2006 are located in Appendix E.

As described in the previous section, a preglacial carved bedrock valley that was filled with glacial deposits
exists in the area. The Franklin Steel Company site is situated near the western flank of the buried valley.
The valley-fill consists of glacial outwash and till deposits that may have been laid down in a braided stream
environment. In general, within braided stream environments, the more permeable and hydraulically
conductive outwash deposits are located near the center of the preglacial vailey, where the faster moving
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channel flow tends to concentrate. Geologic cross-sections, Figures 2.2 through 2.5, of the site (constructed
from boring logs collected during construction of the monitoring wells/piezometers both on and off site
property) illustrate the quickly changing unconsolidated lithologies. Figure 2.6 details the plan-view location
of the cross-sections. The further from the center of the buried valley the more till, or non-conductive glacial
deposits, are found in the subsurface. The geological fogs collected on site seem to indicate a braided stream
environment may have deposited the sediments within the buried valley. This would account for quick facies
changes, the inconsistencies of lithologies, and the relatively higher percentage of more permeable material
nearer the center of the buried valley. Several locations have encountered large glacial erratics consisting of
granite, limestone, sandstone, and shale.

2.3 SITE HYDROGEOLOGY

The site hydrogeologic description is based on the past investigations that have been conducted since the early
1990's. The iatest round of intrusive investigations was conducted under the approved Work Plan for
Additional Groundwater Monitoring for the Frankiin Steel Company, Inc. Phase II RCRA Facility
Investigation (SAIC, 1994b). A few changes were made in the field, which deviated from the Work Plan.
The following describes the field changes as they pertain to the site hydrogeologic investigation:

e 'The proposed groundwater monitoring well and piezometer, S100-MWO2D and S109-PZ03, were not
installed. These boreholes did not encounter water-bearing zones at their prescribed total depth, so
they were abandoned.

¢  The locations for proposed monitoring wells S109-MWO5D and S109-MWO07D were adjusted
laterally after they both encountered a shallow glacial erratic that caused refusal. $109-MWO05D was
repositioned and nested with S109-PZ01. S109-MWO07D was also repositioned to nest with S108-
MWO035, and was renamed as S108-MWO06D.

The hydrogeologic setting underlying the facility consists primarily of glacial cutwash and till ranging from
well-sorted fine silt, clay and sand to poorly sorted fine to coarse gravel. The most consistent lithologic type
found at the surface of the facility was a till-like silty-clay with varying amounts of sand, and gravel.
Averaging approximately 11.5 feet thick, this upper-most layer appears to be impermeable as compared to the
underlying sand or sand and gravel water bearing zone. Some of the boreholes drilled on site indicate the
upper-most (surface soils) lithology consists of sporadic fill material, but the fill material does not extend any
deeper than the impermeable silty-clay. Occasionally, thin {one or two inches) and apparently discontinuous
lenses of sand were found in the upper-most portion of the capping silty-clay. These may have contained
perched water at the time of drifling but are probably not significant in volume nor hydraufically connected to
the underlying aquifer.

While drilling through the upper-most silty clay into the underlying more permeable zone, the first
groundwater contact usually was encountered at this interface. Groundwater was encountered at various
depths throughout the site ranging from 8 feet below ground surface (bgs) to 16 feet bgs. Composition of the
saturated zone vared considerably. The lithology ranges from a fine-grained sand with some silt to a gravel
{(up to 40 mm) with some sand. Sometimes cobble and boulder size rocks were encountered. In most of the
borings drilled on site, the upper-most portion of the permeable zone was saturated. In all of the borings
drilled in March 1998, after wells or piezometers had been installed, the potentiometric surface rose above the
top of the aquifer as is illustrated in the cross-sections (Figures 2.2 and 2.3). The average height above the
base of the confining silty-clay surface that the groundwater rose was roughly 2.6 ft. This confined condition
seems to increase from north to south, with the height of water above the base of the confining zone ranging
from 0.1 ft. to 9.3 ft. in S100-PZ03 and S108-MWOS5, respectively.
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There are two sets of paired, or nested, well/piezometers on the site. They are the S109-PZ01/5109-MWO05D
set and the S108-MW05/S108-MW06D set. The deeper well in both sets is screened at approximately 45 to
50 ft. deep, and the shallow wells are screened at approximately 21 to 11 ft. deep. During the March 1998
sampling event there was slight difference in the static groundwater levels between the shallow and the deep
wells in both of the paired sets. In the S109-PZ01/8109-MWO05D set and the S108-MW03/S108-MWO06D set,
the deeper screened wells had static groundwater levels lower by 0.15 and 0.56, respectively. This is despite
the lack of evidence indicating that the so-called shallow and deep aquifers are separated by a confining or
semi-confining layer. However, while both deep boreholes were being advanced the dritling operation was
hindered with heaving sands coming up the hollow stem augers. This made precise description of the
lithology nearly impossible while drilling in the heaving sands. The sampling event that occurred immediately
after completion and development of the wells in March 1998 indicated the same pattern of either a slight
vertical flow or a semi-confining layer separating the shallow and deep zones. Immediately to the northeast
of SWMU S201 are two Jefferson Township moniioring wells, which are also nested pairs of shallow and
deep wells. Franklin Steel sampled and measured the static groundwater levels in March and June 1998).
These off-site nested pairs of wells have revealed very similar resulis as the two on-site nested pairs. That is,
the difference in static levels between the deep and shallow wells range from 0.1 to 0.4 ft. and the deeper
wells tenid to have the lower static level.

2.3.1 Hydraulic Properties

There have been no hydraulic property testings done on the aquifer on the Franklin Steel Company site.
However, at the Taylor Road Well Field, located approximately 3,500 ft. to the northeast, aquifer testmg was
conducted as part of a Wellhead Protectlon study {Eagon & Associates, 1997). A constant rate-pumping test
was conducted on water supply well WSW-1 for about 70 hours at 600 gpm. An average transmisstvity value
of 105,500 gallons per day per foot (gpd/ft) was obtained from the test data. Hydraulic conductivity (K) is
calculated by dividing transmissivity by the aquifer thickness (b). The thickness (b) of the aquifer is at about
30 ft. in WSW-1, and roughly 40 feet in WSW-2 and WSW-3. An average b value of 37 ft. wasused to obtain
a K value of 2,850 gpd/ft* (4.4x107ft/sec).

During the Franklin Steel Company, Inc RFI Preliminary Assessment/Phase 1 (SAIC, 1994a) hydrauhc
conductivities were determined from several core samples. These conductlvmes ranged from a low 3.6x10°
cm/sec (1.18x107 fi/sec) in the silty clay material to a much greater 1.9x] 0 em/sec (6.2x107 ft/sec) in the
poorly sorted gravel.

2.3.2  Groundwater Recharge and Discharge Areas

The sand and gravel aquifer is predominantly recharged by infiltration of rainfall through the pear-surface
deposits, Downward gradients between surface water bodies and the aquifer are indicated by pended water
elevations above 896.8 ft. mean sea level (msl} (Franklin County Auditor, 1996) just to the west of the Taylor
Road Well Field and northwest of SWMU 5201. Aquifer recharge rates of at least five inches per year have
been estimated for the area. Thick units of fine silty sand, which underlie and overlie the aguifer in places
provide significant additional storage and recharge capacity (Eagon & Associates, 1997).

According to the State of Ohio annual water withdrawal reports; the average daily water usage from the
Taylor Road Well Fieid in 1994, 1995, 1996, and 1997 was 164,000 gpd, 130,000 gpd, 160,000 gpd, and
200,000 gpd, respectively. The Wellhead Protection (Eagon & Associates, 1997) projects the WHP area
delineation based on average pumpage of 645,000 gallons per day (gpd), which is more than three times the
current average withdrawal rate. '
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2.3.3  Greendwater Flow

Potentiometric Surface Maps, Figure 2.7 and Figure 2.8, show groundwater contours for the June 1998 and
October 2007 groundwater level measurement. Groundwater flow at the Franklin Steel site and the
immediately surrounding area appears to be in a north-northeasterly direction across the site towards the
central portion of the buried valley. This is also in the general direction of the Taylor Road Well Field, which
probably serves as the principle groundwater discharge point. Further to the east of the Taylor Road Well
Field is the northeast/southwest aligned Blacklick Creek, which flows southward and may also serve as a
groundwater discharge point. Data suggests that a groundwater ridge exists in the western part of the Franklin
Steel site; roughly under the Reconditioning Plant and trending in a northwest - southeast direction. On the
western side of the ridge, the groundwater flow is to the south. On the eastern side of the ridge the
groundwater flows in to the southeast. There seems to be a groundwater depression, or discharge area, along
the ditch that flows beside the railroad tracks between S107-PZ01 and S109-PZ04. Between S107-PZ01 and
S108-MWO03, the ratiroad ditch is on the south side of the tracks and between S108-MWOS and S109-PZ04
the ditch is on the north side of the tracks.

According to the June 1998 Potentlometrlc Surface Map (Figure 2.7), the easterly gradient drops 9 ft. over a
d1stance of 2,070 ft. (4.3x 10~ ft/ft). Immediately to the east of the SWMU 5201 the gradient becomes flatter,
Sx107™* ft/ft, closer to the central portion of the buried valley. The October 2007 Potentiometric Surface Map
(Figure 2.8) also indicates groundwater flow in a easterly direction, dropping at a gradient of 4 ft. over a
distance of 1,775 (2.0 x 107 fv/ft) feet and flatting out east of SMMU S201 (4.7 x 107 ft/ft).

2.3.4 Taylor Road Well Field

A “Delineation of the Wellhead Protection Area Taylor Road Well Field” (Fagon & Assoc., Inc. 1997) was
prepared for the Jefferson Water and Sewer District. This document describes the surface topography and
drainage, subsurface conditions, aquifer hydraulic properties, and the wellhead protection area for the
wellfield.  All information contained within this document appears consistent with the findings of this RFI
report, excluding the determination of flow., The November 2006 groundwater sampling contour map
indicates a groundwater flow in a north-norteasterly direction across the site.

2.4 REFERENCES
Eagon & Associates, Inc. 1997.; Delineation of the Wellhead Protection Area Tayior Road Well Field.
ERM-Midwest. 1993, RCRA Facility Investigation Work Plan, Franklin Steel Company.
Franklin County Auditor’s Office. 1996. Geographic Information System Maps, January 1996.

Ohio Departiment of Natural Resources, (ODNR) Division of Water. 1993, Groundwater
Resources of Franklin County, 1958, Revised 1993,

Science Applications International Corporation (SAIC) 1994a. Franklin Steel Company Inc. RFI Preliminary
Assessment/Phase 1, 1994a.

Science Applications Internaticnal Corporation (SAIC) 1994b. Work Plan for Additional Groundwater
Monitoring for the Franklin Steel Company, Inc. Phase I1 RCRA Facility Investigation, 1994b,
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3.0 CHARACTERIZATION OF WASTES

31 INTRODUCTION

There are various hazardous and non-hazardous waste streams generated throughout the drum reconditioning
process. The hazardous wastes include: caustic sludge (D002) generated by applying very hot sodium
hydroxide to clean the residue of closed-head RCRA empty drums, oxidizer studge (D006, DO0O7, D00B)
generated by thermally cleaning residue of open-head RCRA empty drums via a drum reclamation furnace,
waste 0il (D0O01) generated by separating oils and solvents from the caustic sludge, and paint related wastes
(D001, D005, D009, FOO2)Y such as paint booth sludge, paint contaminated cardboard and debris and paint line
flush solvent that are generated during the exterior painting and interior lining of eaclh drum. Non-hazardous
waste streams include dibastc ester generated by a flow-in gasket machine, silicone generated by flushing
drums previously containing silicone, and filter cake generated by using diatomaceous earth to filter out
sludge generated by the pretreatment of industrial waste water. Additionally, the oxidizer sludge is
occasionally determined to be non-hazardous as this waste stream is sampled and characterized for every
disposal shipment.

A “Waste Characterization Data Sheet” has been prepared for each compound identified as a potential
constituent of concern (Appendix A). The identification of constituents was based on a review of the waste
characterization data for Franklin Steel SWMU related waste streams and an evaluation of constituents found
during the RFI. The Waste Characterization Data Sheets include the hazard classification, description of
physical and chemical properties, and nature of migration and dispersal properties of each constituent,

The Waste Characterization Data Sheets are interpreted to provide the reader with a quick reference of the
major physical/chemical properties of the potential constituents of concern at the Franklin Steef site. The
approach to the compilation of the data sheets is discussed below,

3.2 WASTE CHARACTERIZATION DATA SHEETS

The primary objective in the characterization of wastes was to describe their properties by reviewing
published literature and Internet databases. The primary sources of information were government sponsored
databases and reviews and Material Safety Data Sheets (Vermont SIRI MSDS Archive). These and other
references provide physical and chemical properties, National Fire Protection Association hazardous
classifications, and exposure Hmits.

3.3 REFERENCES

ACGIH, 1997. Threshold Limit Values for Chemical Substances and Physical Agents Biological
Exposures Indices. 6th ed. ACGIH, Cincinnati, OH.

Agency for Toxic Substances and Disease Registry, 1998, Tox FAQS. HTML version:
http://atsdrl . atsdr.cde.gov:808C/tox faq. himl.

Dan Woodard, MD and Ralph Stuart, CIH, 1998 (maintained by). Vermont SIRI Safety Information on the
Internet: Vermont SIRI MSDS Archive. HTML version: hitp:/‘thazard.com/msds/index.html.

National Institute for Occupational Safety and Health (NIOSH), 1998. Pocker Guide to Chemical Hazards.
HTML version: http://www.cdc.gov/niosh/npg/pgdstart. html,
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National Institute for Occupational Safety and Health (NIOSH), 1998. International Chemical Safety Cards.
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Health & Safety Data. HTML version: http:/ntp-db.niehs.nih.gov/Main_pages/Chem-HS.HTML.
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4.0 TECHNICAL APPROACH TO UNIT INVESTIGATIONS

4.1 INTRODUCTION

Franklin Steel conducted a Phase I RF1 in 1993 to perform a preliminary assessment of the site’s potential
impact on local environmental media. Information collected during this initial phase was the basis for the
second phase of the RFI (Phase 1I). The purpose of the Phase IT RFT was to refine the assessments of each
SWMU by coliecting additional samples. Based on the October 1998 DRAFT RF], a Final RFI Report for
the Franklin Steel was submitted on August 21, 2000. Since this time, various revisions have been made as
reflected in the December 21, 2001, December 20, 2002, November 21, 2003, and April 2007 submittals of
the RFI Report.

In letters dated April 28, 2003 and October 23, 2003, Ohio EPA determined that Franklin Steel’s current
Phase 1T RFI process was to be revised and divided into two parts, Part 1 and Part 2. The RFI Part 1 would
present the results and findings of the investigation of the 10 SWMUs. The RFI Part 2 would summarize the
findings of the investigation of the 12 new AOCs. This RFI Report incorporates both Part 1 and Part 2.

Data from both Part 1 and Part 2 of the RFI were pooled and used to perform a HHR A and ERA baseline risk
assessment (BRA) for the site and to support development of corrective measures, where warranted.

Samples were collected from surface and subsurface soils, sediment, surface water, and groundwater. The
sampling, laboratory analysis, and data validation was conducted i1 accordance with the protocols set forth in
the Ohio EPA approved Frankiin Steel Company, Inc, Phase I RFI Work Plan (ERM-Midwest, 1993) and the
Final Work Plan for the Franklin Steel Company, Inc. Phase I RCRA Facility Investigation (SAIC, 1994) as
amended by Revised Amended Scope of Work for the Franklin Steel Company, Inc. Phase Il RCRA Facility
Investigation (SAIC, 1995). Samples were analyzed for all or a combination of the Target Compound List
(TCL) and Target Analyte List (TAL) VOCs, SVOCs, and metals. Samples were analyzed by Quanterra
Incorporated (formerly Wadsworth Alert Laboratories), Severn Trent Laboratories (STL), or TestAmerica
Analytical Testing Corporation (TestAmerica). The TCL/TAL compound lists are shown in Table 4,1. Data
summaries are provided in Tables 4.3.1 through 4.3.11 of this report.

All data analyzed for Part 1 of the RFI and for all groundwater monitoring events up to December 2004 were
subjected to data validation procedures. The National Functional Guidelines for Organic Data Review (U.S.
EPA, Revised, June 1991} and Laboratory Data Validation Functional Guidelines for Evaluating Inorganic
Analyses (U.S. EPA, Revised, January 1993} were used as the data validation basis for Franklin Steel sample
data. Franklin Steel samples were analyzed by the appropriate SW-846 methodologies and reported by sample
delivery groups (SDGs) in a ““Contract Laboratory Protocol {CLP)- like” full data package. Where technical
differences occurred between the CLP and SW-846 methods or Quality Control (QC) criteria, SW-846
guidance was applied. The “CLP-like” data package made use of information summary forms and a
prescribed order for all sample related documents, which facilitated the review process so that neat and wel!-
organized deliverables were consistently produced.

During the data validation process, 100% of all summarized information was reviewed (CLP Organic Forms
-7 and Inorganic Forms 1-14) and considered in qualification of the data. Also, as a spot check against
transcription errors, roughly 10% of the data was recalculated to verify that results were correctly calculated
from the raw data collected during the RFI Part 1. This included checking some QC results such as System
Monitoring Compounds (formerly surrogates) and matrix spike recoveries per the Quality Assurance/Quality
Control Manual (TestAmerica, 2004). Furthermore, a data validation report was included as Appendix C of
the May 2006 and November 2006 Groundwater Results Reports.
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Quality Assurance (QA) codes for data validation and their definitions are listed in Table 4.1.1. These codes
are listed with the analytical results for each sample in the data summaries (Tables 4.3.1 through 4.3.11%.

Two of the most common data qualifiers reported in the RFI data are “F” and “B™. According to Table 4.1.1,
a “J" qualifier indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identify compounds (TIC) where a 1:1 response is assumed, or when the mass spectral data
indicate the presence of a compound that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero. The assignment of a “J” flag can be the result of any number of QC
conditions noted during the validation process including, but not limited to: matrix interference, calibration
data, holding times, etc. Also the “J” qualifier may have been placed on an organic resuit by the lab due to
the value being between the reporting limit and the constituent method detection limit (MDL).

According to Table 4.1.1., a “B” qualifier for an organic compound is used when the analyte is found in the
associated blank as well as in the sample. 1t indicates possible/probable blank contamination and warns that
data user to take appropriate action. This flag must be used for a TIC as well as for a positively identified
TCL compound.

A B qualifier for an inorganic compound is used when the reported value was obtained from a reading that
was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL), if the analyte was analyzed for but not detected, a “U” must be enterad.

The overali assessment for all organic and inorganic data is that the data is of high quality as few results were
flagged R {rejected) during the validation process. The majority of qualifications was typical and does not
impact data usability.

4.2 TECHNICAL APPROACH

Data collected during the Phase I investigation were used to develop a Work Plan that would define the full
nature and extent of contamination at the site. In 1995 the original Phase 1l Work Plan was re-scoped, and the
Revised Amended Scope of Work for the Franklin Steel Company, Inc. Phase I RCRA Facility Investigation
{SAIC, 1995) was published.

The Revised Amended Scope of Work for the Franklin Steel Company, Inc. Phase II RCRA Facility
Investigation (SAIC, 1995) contains a complete discussion of the technical approach to field sampling taken
at the ten SWMUSs of this site. The number and location of samples, the sample collection methods, and
justification for the proposed methods are contained in this document.

The RCRA Facility Investigation — Part 2 Work Plan for the Franklin Steel Company, Revised October 6,
2006 (B &N, 2000) details the site environmental investigatory work that was conducted in the 12 new AQCs
that were identified by Ohio EPA. The chemical information gained as a result of the Part 2 Work Plan was
intended to supplement the RFT —Part 1.

4.3 SWMU INVESTIGATIONS AND RESULTS

The sections below present the sampling results for the 10 SWMU's that were investigated. Included in the
discussion is a description of each unit, the potential contaminants and mechanisms for release of those
contaminants, a sumunary of the investigation, presentation of the apalytical results, and a discussion and
interpretation of the results.

For presentation purposes, inorganics results discussed include copper, cyanide, nickel, zinc and the eight
RCRA metals, plus any constituent identified to be problematic through the risk assessment process.
Numerous SVOCs, primarily polynuclear aromatic hydrocarbons (PAHs) were detected in sediments and
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soils at the Franklin Steel site. To simplify presentation, PAHs are discussed as a chemical group. Other
SVOCs are discussed individually. In most cases, data is discussed for the surface to 5 ft. depth interval, the
5-10 ft. depth interval and the depth interval at or below 10 ft.

4,31 SWMU 51060 - Background

This section represents a discussion of the background concentrations of chemical constituents. Soil results
discussed include the seven background metals, SVOC and VOC samples from this RFI(S100-SS01 through
5100-5507) and the 16 RCRA metals samples collected by SEA (SEA 29 through SEA 44) for RCRA closure
activities. Sediment results discussed include five background metals, SVOC, and VOC samples from this
RFI (8101-SD14, S108-SD04, §201-SD03, S201-SD04, and BN-SD-3). Surface water results discussed
include four background metals, SVOC, and VOC samples from this RFI (S101-SW14, S201-SWO03, §201-
SWO04, and BN-SW-3). Groundwater results discussed include 76 background metals, SVOCs and VOC
samples from this RFI (Jefferson Township Wells MW-1D, MW-1S, MW-3D, MW-3S, and S107-MW-02).
Thus, a total of 108 samples were used for the bases of the soil, sediment, surface water and groundwater
background evaluation. Background sample locations are indicated on Figures 1, 2, and 3. It shall be noted,
all background data, derived background calculations and justifications based on the use of background data
will be further discussed in the revised human health risk assessment (please refer to Section 6.0).

4.3.1.1 Analytical Results — Background Soil

Summarized analytical results for the background soil sampling are presented in the sections below. Table
4.3.1 is a summary of al! detected analytical resuits.

4.3.1.1.1 Background Seils
Inorganics

Aluminum was detected in seven background soil samples at concentrations ranging from 7,850 J mg/kg
(S100-5503) to 14,900 T mg/kg (S100-S501). The average concentration of ajuminum in the background
soil samples is 10,232 mg/kg.

Antimony was not detected in any background soil samples.

Arsenic was detected in all 23-background soil samples at concentrations ranging from 3.69 mg/kg (SEA-44)
to 28.54 mg/kg (SEA-32). The average concentration of arsenic in the background soil samples is 15.00
mgkg.

Barium was detected in all 23-background soil samples at concentrations ranging from 50.88 mg/kg (SEA-
29) 10 252.12 mg/kg (SEA-38). The average concentration of barium in the background soil samples is 131
mg/kg.

Cadmium was detected in only seven background soil samples at concentrations ranging from 0.76 J mg/kg
(5100-5507) to 1.7 mg/kg (S100-SSG1). The average concentration of cadmium in the background soil
samples is 1.66 mg/kg.

Chromium was detected in all 23-background soil samples at concentrations ranging from 11.9 mg/kg (S100-

5503) to 20.6 mg/kg (5100-SS01). The average concentration of chromium in the background soil samples is
16 mg/kg.
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Copper was detected in only seven background soil samples at concentrations ranging from 13.1 mg/kg
(S100-5504 and S100-S505) to 30.4 mg/kg (S100-SS01).  The average concentration of copper in the
background soil samples is 23.2 mg/kg.

Cyanide was not detected in any of the background soil samples.

Lead was detected in ali 23-background soil samples at concentrations ranging from 13.87 mg/kg (SEA-29) to
31.20 mg/kg {SEA-30). The average concentration of lead in the background soil samples is 22.50 mg/kg.

Mercury was detected m only four background soil samples at concentrations ranging from 0.02 mg/kg (SEA-
34)t0 0.05 mg/kg (SEA-44). The average concentration of mercury in the background soil samples i 0.03
mg/kg.

Nickel was detected in only seven background soil samples at concentrations ranging from 12.0 mg/kg (S100-
5803) t0 35.0 mg/kg (S100-5507). The average concentration of nickel in the background soil samples is
24.6 mg/kg.

Selenium was detected in 22 background soil samples at concentrations ranging from 0.48J mg/kg (S100-
SS06) to 9.89 mg/kg (SEA-32). The average concentration of selenium in the background soil samples is
528 mg/kg. One sample result of 870 mg/kg (SEA-36) was excluded from the database due to the
abnormally elevated concentration compared to all other background sample results. The SEA-36 sample was
considered an anomaly and suspect of validity, therefore, excluded from background calculations.

Silver was detected in only one background soil sample (SEA-34) at a concentration of 0.72 mg/kg. The
average concentration of silver in the background soil samples is 0.51 mg/kg.

Zinc was detected in only seven background soil samples at concentrations ranging from 57.9 mg/kg (S100-
5501) to 110 mg/kg (S100-SS07). The average concentration of zinc in the background soil samples is 91.1
mg/kg.

SVOCs

Di-n-butylphthalate was the only SVOC detected in the background samples. Di-n-butylphthalate was
detected in four samples at concentrations ranging from 42 J pg/kg (5100-8506) to 63 pg/kg (5100-S501).

VOCs

VOCs were not detected in any of the background soil samples.

4.3.1.2 Analytical Results — Background Sediment

Summarized analytical resulgs for the background sediment sampling (i.e., S101-SD14, S108-SD04, S201-

SDO03, S201-SD04 and BN-SD3) are presented in the sections below. Table 4.3.1 is a summary of all
detected analytical results.
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Inorganics

Aluminum was detected in all of the background sediment samples. The highest concentrations of aluminum
were detected at S201-SD04 (16,400 mg/kg) and $201-SDO03 (15,700 mg/kg). Concentrations of aluminum at
other sediment sample locations ranged 1,040 mg/kg (S101-SD14) to 8,490 mg/kg (BN-SD3).

Arsenic concentrations exhibited no discernable distribution pattern. Arsenic was detected in all of the
background sediment samples. Concentrations were detected ranging from 3.6 mg/kg (8101-SD14)t0 21.2
mg/kg (5201-SD04). The lowest concentration of arsenic (3.6 mg/kg at S101-SD14) was detected in the
sediment of Blacklick Creek.

Barium was detected in all of the background sediment samples. Concentrations were detected ranging from
a maximum of 171 mg/kg (BN-SD3) to a minimum of 9.8 B mg/kg (S101-SD14}.

Cadmium was detected in three of the five background sediment samples. Cadmium ranged in concentration
from 1.2 mg/kg at S108-SD04 to 2.3 mg/kg at S201-SDO3.

Chromium was detected in all of the background sediment samples collected. The highest detected
concentrations were detected in sample S201-SD04 (23.7 mg/kg) and S201-SD03 (21.1 mg/kg). The
concentrations detected in the remaining background samples ranged from 2.0 mg/kg (S101-SD14)te 12.4
mg/kg (BN-SD3).

Copper was detected in all of the background sediment samples collected. The highest detected
concentrations were detected in sample S201-SDG3 (33.8 mg/kg) and BN-SD3 (27.5 mg/kg). The
concentrations detected in the remaining background samples ranged from 2.5 mg/kg (S101-SDi4)t0 274
mg/kg (5201-SD4).

Cyanide concentrations exhibited no discernable distribution pattern. Cyanide was detected in one of the five
samples at a concentration of 0.209 mg/kg (BN-SD3).

Lead was detected in all five background sediment samples collected. Concentrations ranged from 2.7 mg/kg
at sample location S101-5D14 to a high of 34.2 mg/kg at sample location SS1G8-SD04.

Mercury was detected in three of the five background sediment samples collected. Mercury concentrations
were detected at concentrations ranging from 0.007 mg/kg (S101-SDi4) to 0.084 mg/kg in BN-SD3),
Mercury was not detected in background samples S201-SD03 nor S201-SD04.

Nickel was detected in all of the background sediment samples collected. The highest detected concentrations
were detected 1n sample S201-SD04 (42.2 mg/kg)y and S201-SDO3 (38.3 mg/kg). The concentrations detected
in the remaining background sampies ranged from 4.1 mg/kg (S101-SD14) to 28.2 mg/kg (BN-SD3).

Selenium was detected in only one of the five background samples at a concentration of 1.3 mg/kg (S108-
SD04).

Silver was detected in only one of the five background samples at a concentration of 0.19 mg/kg (BN-SD3).
Zinc was detected in all of the background sediment samples collected. The highest detected concentrations

were detected in sample S201-SDO3 (138 mg/kg) and BN-SD3 (133 mg/kg). The concentrations detected in
the remaining background samples ranged from 23 mg/kg (5101-SD14) to 124 mg/kg (S108-SD4).
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SVOCs

Concentrations of SVOCs were detected in two of the five background samples coliected. Fluoranthene was
detected at a concentration of 427 pg/kg and 55 pg/kg in background sediment samples S101-SD14 and S108-
SD04, respectively. One sample collected from sample location S108-SD04 detected only the SVOC bis{2-
ethylhexyl)phthalate at a concentration of 110 pg/ks Benzo{b)fluoranthene was detected at a concentration of
380 pg/kg at S108-SDO4. Pyrene was detected at a concentration of 40 pg/kg at sample location S108-SD04.
No SVOC concentrations were detected in samples S201-SDG3, S201-5D04 nor BN-SD3,

VOCs

Acetone was detected in background sediment sample tocations S201-SD03, S201-SD04 and BN-SD3 at a
range of 4.7 ng/kg t0 7.9 pg/kg. Various other VOCs (i.e., 26) were detected in background sediment sample
location BN-SI33. Detections of VOCs were sporadic with concentrations ranging from 0.00016 pg/ks
(dibromochloromethane) to 0.121 pg/kg (methylene chloride).

4.3.1.3 Analytical Results — Background Surface Water

Summarized analytical results for the background surface water sampling are presented below. Table 4.3.1
illustrates all detected analytical result,

Inorganics

Aluminum was detected in three of four samples. Aluminum concentrations ranged from 0.13 mg/L {S101-
SW-14) to 1.14 mg/L (8201-SW-04).

Antimony was detected in one of four samples. Antimony was detected at a concentration of 0.00026 mg/L
(S101-SW-14).

Arsenic was detected in one of four samples. Arsenic was detected at a concentration of 3.0031 mg/L (S101-
SW-143.

Barium was detected in all four samples. Concentrations ranged from a high of 0.089 mg/L. (S101-SW-14)to
a low of 0.054 mg/L (S201-SW-03).

Beryllium was only detected in background sample S101-SW-14 at a concentration of 0.00071 mg/L.

Cadmium was only detected in background surface water sample S101-SW-14 at a concentration of 0.000055
mg/l..

Calcium was detected in all four samples. Concentrations ranged from a high of 70.3 mg/l. (BN-SW-3)toa
low of 49 mg/L (S101-SW-14).

Chromium was only detected in background sample S201-SW-04 at a concentration of 0.0014 mg/L..
Cobalt was only detected in background sample S201-SW-04 at a concentration of 0.0010 mg/L.

Copper was detected in two of four background surface water samples. Copper concentrations were detected
at a high of 0.01 mg/L in sample S101-SW-14 and a low of 0.0089 mg/L in sample §201-SW-03.

Cyanide was detected at a concentration of 0.0035 mg/L. in background sample S201-SW-04. All other
sample focations were non-detect for cyanide.
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Iron was detected in all four samples. Concentrations ranged from a high of 2.9 mg/L (BN-SW-3) to a low of
0.16 mg/L (S101-SW-14}.

Lead was detected in one of four background surface water sample locations. Background sample location
BN-SW-3 detected a lead concentration of ¢.0012 mg/1..

Magnesium was detected in all four samples. Concentrations ranged from a high of 23.4 mg/L (BN-SW-3) 10
alow of 13.9 mg/d. (S101-SW-14),

Manganese was detected in three of the four samples. Concentrations ranged from a high of 0.242 mg/L
{(8201-8W-04) to a low of ¢.013 mg/L. (S101-SW-14),

Mercury was detected at background surface water sample location BN-SW-3 at a concentration of 0.000037
mg/l.. Mercury was not detected in any other background surface water tocations.

Nickel was detected at background surface water sample location BN-SW-3 at a concentration of $.0047
mg/L.. Nickel was not detected in any other background surface water locations.

Potassium was detected in two of the five surface water samples at a concentrations of 2.8 mg/L and 3.5 at
locations S101-SW-14 and S201-SW-03, respectively.

Selenium was detected at background surface water sample location BN-SW-3 at a concentration of 0.0027 |
mg/l.. Selenium was not detected in any other background surface water locations.

Sodium was detected in all four samples. Concentrations ranged from a high of 43 mg/L (BN-SW-3)to a low
of 22.5 mg/L. (S101-SW-14),

Thallium was detected at background surface water sample location BN-SW-3 at a concentration of 0.00066
mg/l.. Zinc was not detected in any other background surface water locations.

Vanadium was detected at background surface water sample location BN-SW-3 af a concentration of 0.0044
mg/L. Zinc was not detected in any other background surface water locations.

Zinc was detected at background surface water sample location BN-SW-3 at a concentration of 6.022 mg/L.
Zinc was not detected in any other background surface water locations,

SVOCs

Eighteen different SVOCs, were detected in background surface water sample BN-SW-3. The compounds 2-
methylnapthalene (<2.3 pg/l.), 4-methylphenol (<2.2 ng/L.), acenaphthene (<1.0ug/L.), acenaphthiene (<1.0
ug/L), anthracene {(<0.82 pg/l), benzo(ajanthracene (<0.92 pg/l), benzo(a)pyrene (<{.90 ng/l),
benzo(b)fluoranthene (<0.78 ug/L), benzo(k)fluoranthene (<0.89 pg/l), chrysene (<0.94 ug/l),
dibenz{a.h)fluoranthene (7.5 pg/l.), di-n-butyl phthalate (<3.2 pg/1.), fluoranthene (<0.96 ug/l.), isophorone
(<2.0 ng/L), phenanthrene (G.96 ng/L), phenol (<2.6 pg/L), pyrene (0.93 ug/l) and bis(2-ethylhex yliphthalate
(<0.8 pg/L)y were all detected.

FAWPCOLPITWIG-0677 1S 10003\ ROO067T1 5100003-001 doc 4.7



VOCs

Only four VOCs were detected in background surface water samples collected from BN-SW-3, The
compounds 2-butanone (1.0 pg/L), 4-methyl-2-pentanone (¢.76 pg/L.), acetone 26 pg/l.) and chioroform {0.24
wg/l) were all detected.

4.3.1.4 Analytical Results ~ Background Ground Water

Summarized analytical results for the background ground water sampling are presented below. Table 4.3.1
illustrates all detected analytical result.

Inorganics

Aluminum was detected in all 76 background samples. Aluminum concentrations ranged from 0.029 mg/L
(JEFF-MW1D) to 2.9 mg/L (S107-MWO02). The average concentration for background aluminum is 0.17
mg/L.

Antimony was detected in all 76 background samples. Concentrations ranged from 0.005 mg/L to <0.06
mg/L. The average concentration is 0.026 mg/L.

Arsenic was detected all 76 background samples with concentrations ranging from 0.00% in background well
JEFF-MW 1D to 0.008 mg/L in S107-MW02. The average arsenic conceniration for background samples is
(.0045 mg/L.

Barium was detected all 76 background samples with concentrations ranging from 0.02 mg/L. in background
well JEFF-MW1D to 0.54 mg/L in 8107-MW02. The average barium concentration for background sampies
18 0.12 mg/L.

Beryllium was detected all 76 background samples with concentrations ranging from <0.0005 mg/L in
background well JEFF-MWID to 0.25 mg/L in S107-MWO02. The average beryllium concentration for
background samples is 0.010 mg/L.

Cadmium was detected all 76 background samples with concentrations ranging from <0.0001 mg/L. in
background well JEFE-MW 1D to 0.0026 mg/L in S107-MWO02. The average cadmium concentration for
background samples was 0.0022 mg/L.

Calcium was detected all 76 background samples with concentrations ranging from 2.5 mg/L in background
well JTEFF-MW1D to 715 mg/L. in $107-MWO0Z. The average calcium concentration for background samples
was 197 mg/L.

Chromium was detected all samples with concentrations ranging from <0.001 mg/L. in background well JEFE-
MWI1D to <0.005 mg/L in all remaining sample locations.

Cobalt was detected all 76 background samples with concentrations ranging from 0.0015 mg/L i background
well JEFF-MW 1D to 0.0027 mg/L in S107-MWO02. Average cobalt concentration for background samples is
0.021 mg/L.

Copper was detected all 76 background samples with concentrations ranging from <0.0025 mg/L in
background well JEFF-MWI1D to 0.018 mg/lL. in S107-MWO2. Average copper concentration for background
samples is 0.011 mg/L.
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Iron was detected all 76 background samples with concentrations ranging from 0.044 mg/L in background
well JEFF-MW1D to 16.4 mg/L in S107-MWO02. Average iron concentration for background samples is 1.8
mg/L.. ‘

Lead was detected all 76 background samples with concentrations ranging from <0.0005 mg/L in background
well JEFF-MW1D to 0.0042 mg/L in 5107-MWO02. Average 1ron concentration for background samples is
0.001 mg/L.

Magnesium was detected all 76 background samples with concentrations ranging from 2.5g/L. in background
well JEFE-MWI1D to 100 mg/L in S107-MWO02. Average magnesium concentration for background samples
is 43.8 mg/L.

Manganese was detected all 76 background samples with concentrations ranging from <0.0075 mg/L in
background well JEFF-MWID to 3.3 mg/L in S107-MWO02. Average manganese concentration for
background samples is 0.44 mg/L.

Mercury was detected all 76 background samples with concentrations ranging from <0.000032 mg/L. in
background well JEFF-MWI1D to <0.00023 mg/L. in S107-MWO02. Average mercury concentration for
background samples is 0.000099 mg/L..

Nickel was detected all 76 bac'kground samples with concentrations ranging from 0.G025 mg/L. in background
well JEFF-MW1D to (.28 mg/L. in 5107-MWO02., Average nickel concentration for background samples is
0.027 mg/L.

Potassium was detected all 76 background samples with concentrations ranging from 0.89 mg/L in
background well JEFF-MW 1D to 6.9 mg/L in S107-MWUG2. Average potassium concentration for background
samples is 2.1 mg/L.

Selenium was detected at a concentration of <0.0025 mg/L in all background wells excluding S107-MWO02,
Background well S107-MWO2 indicated a concentration range of 0.0038 mg/L to 0.005 mg/L.. Average
Selenium concentration for background samples is 0.0025 mg/L.

Sodium was detected all 76 background samples with concentrations ranging from 2.5 mg/L in background
well JEFF-MWI1D to 122 mg/L in S107-MWO02. Average sodium concentration for background samples is
232 mg/L.

Thallium was detected at a concentration <0.00003 in background well JEFF-MW 1D and ranged to <0.0013
mg/L in S107-MWO02. Thailium concentration averaged <0.0009 mg/L for background samples.

Vanadium was detected at a concentration <G.00011 in background well JEFF-MW 1D and ranged tc <0.025
mg/L for all remaining back ground wells. Vanadium concentration averaged <0.024 mg/L. for background
samples.

Zinc was detected all 76 background samples with concentrations ranging from 0.0073 mg/L in background

well JEFF-MW 1D to 0.16 mg/L in S107-MWO2. Average zinc concentration for background samples is 0.036
mg/L.
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SVOCs

Two different SVOCs, were detected in background ground water samples, Compounds pyrene (ranged from
0.01 ug/L to 2.5 pg/L) and bis(2-ethylhexyl)phthalate (ranging from 1.5 pg/l. to 10 in S107-MWO02) were all
detected.

VOCs

Only five VOCs were detected in background ground water samples. The compounds 1,1-dichloroethane
(<2.5 pg/L), carbon disulfide (ranging from <2.5 ug/L to 2.6 png/L), chloroethane (ranging from 0.23 pg/L to
2.5 pg/L, toluene (ranging from 0.14 pg/L to 0.25 ug/L), and vinyl chloride (ranging from 0.27 ug/L to 0.5
pg/Ly were all detected,

Table 4.3.1 is a summary of all detected analytical results.

4.3.2 SWMU §101 - Stormwater Drainage System
4,3.2.1 Unit Description

SWMU 5101 includes samples collected from selected areas of the stormwater drainage system at Franklin
Steel and additional surface water and sediment at locations in the vicinity of Franklin Steel. This includes
the Outfall 002, Siphon Dam, Unzinger’s Ditch and Blacklick Creek. Surface water drainage (i.e., excluding
Outfail 002) pathways at the facility are depicted on the detailed topographic map provided in Figure 2 and
Figure 3. Storm water is collected through a series of storm sewers that drain in a southeast direction across
the facility. The storm sewers connect to an in-line series of three holding ponds divided by two siphon dams.
The holding ponds and siphon dams are located on the southeast corner of the active portion of the property.
The siphon dam outfall is a National Pollution Discharge and Elimination System (NPDES) permitted
sampling location, number 4INO0108001. Outfall 002, located on the north side of the on-site factory
building collects storm water and diverts flow via a drainage ditch between SWMU’s $109 and S201, which
bypasses the holding ponds. Samples are collected from the permitted outfall on a monthly basis with
extended parameters analyzed on a semiannual basis.

Once storm water passes through the outfall, it travels approximately 50 ft. to a catch basin. After entering
the catch basin, storm water is directed primarily southeastward along a 15-inch drainage tile that empties into
Unzinger’s Ditch. During periods of heavy precipitation, stormwater is also directed along another drainage
tile to Unzinger’s Ditch adjacent to SWMU S109. Unzinger’s Ditch trends north-south and is a tributary to
Blacklick Creek. The confluence of Unzinger’s Ditch and Blacklick Creek is located approximately 2,250
feet south of the 15-inch drainage tile outfall at Unzinger’s Ditch.

As required by the NPDES permit, surface drainage earthwork was conducted to collect and control surface
water drainage on the eastern portion of the facility. These activities were completed by November 1998, An
earthen berm was constructed from the northeast corner of SWMU $108 that runs south along the eastern
boundary and wraps back westward on the south end of SWMU S$108 to collect and divert surface water
runoff from migrating off site bypassing the siphon dam outfall. An additional drain was constructed in the
southeast comer of SWMU S108, which connects to the siphon dam to help control the buildup of surface
water runotf that is collected with the addition of the earthen berm.
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4.3.2.2 Potential Contaminants

Ohio EPA has periodically coliected surface water and sediment sampies from the holding ponds, the siphon
dam outfall, and Unzinger's Ditch since 1979. Ohio EPA concluded, based on data compiled from the
sampling events, that surface water run-off from the facility was potentially having an adverse impact on
waters of the state. Thus, an NPDES permit was issued on March 2, 1992 and became effective April 1,
1992

Data collected by Chio EPA during 1980 indicated that water in the holding pond contained elevated
concentrations of chromium, lead, zinc, phenol, and cyanide. Sediment from Unzinger's Ditch was also
sampled downstream of the outfall of the drainage tile, and analyses indicated elevated concentrations of
cadmium, chromium, lead, zinc, and phenol.

Samples were collected by Ohio EPA again in 1985, and in addition to the constituents mentioned above,
several VOCs, SVOCs, and other metals were reported in the holding pond water. These organic constituents
were attributed to an overflow of caustic sludge (ERM-Midwest, 1993).

Two samples were collected by Ohio EP A personnel at the field tile outfall of Unzinger’s Ditch on September
8, 1088. The samples were designated for analysis of VOCs and SVOCs. Only cis-1,2-dichioroethane (2.8
ug/L} and trichioroethene (2.0 ug/L) were reported in the analyses,

4.3.2.3 Potential Releases

Storm runoff from all areas of the Franklin Steel site could potentially impact the holding ponds and drainage
ditches of SWMU S101. A reported spill in 1980 indicated that 15,000 to 20,000 gallons of hazardous waste
sludge caused by an overflow of the caustic clarifier system flowed into Unzinger’s Ditch. A reporied
overflow of oxidizer sludge in 1995 may also have introduced contaminants to this unit.

4.3.2.4 Sommary of Investigation

Samples were collected from the drainage system during RFI Part 1 - Phase [ and II activities to determine
whether surface water discharges from the sife were impacting environmental media. Additional samples
were collected in 1999, 2000, 2001, and 2006 to complement the existing RFI data and to determine if there
are additional sources contributing to the constituents noted in surface water and sediment at the site. Only
four samples for sediment were analyzed for VOCs (SAIC, January and February 1995). In 1993 three
sediment and two surface water samples were collected. Two sediment and two surface-water samples were
collected from Unzinger’s Ditch, one located up-stream of the outfall of the drainage tile and the other down-
strearmn. The third sediment sample was collected from the holding pond. During the RFI Part 1 - Phase I,
four additional surface water and sediment samples were collected. Two soil borings and a groundwater
monitoring well were also installed. In 1999, 11 additional locations were sampled. Sediment was collected
at all locations and surface water samples were collected at eight locations, three locations were dry. Ten
additional sediment samples were collected from within Unzinger’s Ditch in 2000 (five in March and five in
November). Ohio EPA collected five sediment samples from Unzinger Ditch in November 2000. Seven
additional sediment samples were collected in 2001 (four from within Unzinger’s Ditch in March and three
from within the NPDES-permitted onsite siphon dam holding ponds in May). Chio EPA collected one
sediment sample from the holding pond in March 2003. Two additional sediment and surface water samples
were collected by B&N in 2006 near previous sample locations. These sample locations are indicated in the
table below.
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SOIL BORING

WELL/ PIEZOMETER

SEDIMENT

SURFACE WATER

S101-MW(1

$101-8001"

$101-SWo1!

- S101-SBO2

SH-SD02¢

5101-§w02'

- S101-SBO3

$101-8Diw!

S5101-5Di4

S101-SW(4

S101-8D05

3101-5W05

5161-5DO6

S101-SW06

S101-SD07

S5101-SWO7

§101-8D0% 2

S101-SW08 *

S101-8D09 2

$101-8D10 2

5101-5wio?

§101-8b11 ?

5101-SWi1°?

S101-8D12 2

$101-$D13 7

S5101-SWi3?

§101-§D14°

5101-SWi4*

S101-SD15 3

S101-SD16 *

S101-SW16°2

§101-SD17 2

§101-8W17 2

5101-8D18 °

S$101-SWig?

§101-8D16 ¢

§101-8D20 *

§101-8D21 ¢

5101-8p22 ¢

S101-5D23 4

5101-SD24°

$101-SD25°

S101-8P26 °

S101-SD27°

S101-SD28 -

$5101-SD2¢ ¢

S101-8D30 ¢

$101-8D31 ¢

S101-SD32 ¢

5101-8D337

§101-5D34 7

$101-8D357

BN-§D-1°F

BN-§D-2#

Note: Sediment sample S101-5D14 and surface water sample S101-8W 14 are part of the site’s dackground data set.
! Sampling {or well/piezometer installation) associated with Phase [ RFI Part 1

* 1999 additions] background data sarnpling
* Non-RFI samples coflected at incorrect location

# March 23, 2000 additional sediment sampling within Unzinger's Dhich
* November 1, 2000 additional sediment sampling within Unzinger’s Ditch
§ March 26, 2001 additional sediment sampling within Unzinger's Ditch

" May 22, 2001 additional sediment sampling within the onsite NPDES-permitted siphon dam holding pond

® (otober 25, 2006 additional sediment sampling within Unzinger's Ditch performed by B&N
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In order to properly construct the additional drain located in the southeast corner of SWMU 5108 required by
the NPDES permit, the sediment buildup in the siphon dam helding ponds was removed. This occurred by
using a large backhoe capable of reaching the bottom of each holding pond and placing the sediment into
several 30 yd’ roll-off boxes whereby the sediment was fully characterized using El Corp Laboratories for
TCLP analysis. Analytical results passed TCLP screening and showed the sediment to be non-hazardous
allowing the sediment to be used as surface fill material onsite.

4.3.2.5 Analytical Results

Discussions of the analytical results for the soil, sediment, and surface water sampling are presented in the
sections below. Five soil samples were collected from two discrete scil-sampling locations, 39 sediment
samples from 36 discrete sediment-sampling locations (Note: S101-SD15 was coliected from an incorrect
location and is therefore not included in this sample count or in Table 4.3.2), and 16 surface water samples
from 16 discrete surface water-sampling locations. Groundwater sampling resulfs are presented in Section
4.7. Due to insufficient sample volume, one sample (S101-SB03 at 10-11 ft.) was not analyzed for metals or
SVOCs. Tabie 4.3.2 and Tabie 4.3.2A contain a summary of all detected analytical results.

43251 Secils
Inorganics
As a general note; all samples were not analyzed for inorganics at or below the 6 ft. depth interval.

Aluminum was detected in 2 of 2 samples in the surface to 5 ft. depth interval at concentrations of 12,700
(S101-SB02) and 18,400 mg/kg (S101-SB03). Concentrations of aluminum were detected in 2 of 2 samples
in the 5-6 ft. depth interval at 16,00G (5101-SB02) and 23,400 mg/kg (S101-SB03).

Antimony was detected in one sample in the surface to 5 ft. depth interval at a concentration of 5.87 mg/kg
(S101-SB02).

Arsenic concentrations exhibited a decrease with depth. Arsenic was detected in 2 of 2 samples in the surface
to 5 ft. depth interval at concentrations of 26.5 (S101-5B03) and 11 mg/kg (S101-SB02). Concentrations of
arsenic were detected in the 5-6 ft. depth interval at 8.5 (S101-SB02) and 5.4 mg/kg (S101-SB03).

Barium concentrations exhibited a decrease with depth. Barium was detected in 2 of 2 samples in the surface
to 5 ft. depth interval at 295 (S101-SB02) and 276 mg/kg (S101-SB-03). Concentrations of barium were
detected in 2 of 2 samples in the 5-0 ft. depth interval at 177 (5101-SB03) and 114 mg/kg (S101-5B02).

Cadmium concentrations exhibited a decrease with depth. Cadmium was detected in 2 of 2 samples in the
surface ta 5 ft, depth mterval at 3.8 (S101-SB02) and 1.7 mg/kg (S101-SB03), but was not detected at or
below the 5 {t. depth interval.

Chromium concentrations exhibited a decrease with depth. Chromium was detected in 2 of 2 samples in the
surface to 5 ft depth interval at 48.1 J (S101-8B02) and 25.4 J mg/kg (5101-8B-03). Concentrations of
chromium were detected in 2 of 2 samples in the 5-6 ft. depth interval at 23.3F (S101-SB02) and 23.3 I mg/kg
(S101-SBO3).

Cyanide was not detected in any samples at SWMU S101.
Lead concentrations exhibited a decrease with depth. Lead was detected in 2 of 2 samples in the surface to 5

ft. depth interval at 167 J (S101-SB02) and 35.0J mg/kg ($101-SB-03). Concentrations of lead were detected
in 2 of 2 sampies in the 5-6 ft. depth interval at 13.6 J (§101-SB03) and 10.0 ] mg/kg (S101-SB02).
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Mercury concentrations exhibited a decrease with depth. Mercury was detected in 2 of 2 samples in the
surface to 5 ft. depth interval 2t 0.14 (S101-5B02) and 0.11 mg/kg (S101-5B-03), Concentrations of mercury
were detected in 2 of 2 samples in the 5-6 ft. depth interval at 0.061 (S101-SB02) and 0.050 mg/kg (S101-
SBO3).

Selenium was detected in one sample in the surface to 5 fi. depth interval at a concentration of 0.52 mg/kg
(5101-SB02).

Silver was not detected in any samples at SWMU S101.
SVOCs

SVOCs were detected in only two samples at SWMU $101. Six SVOCs were detected at S101-SB02 in the
surface to 5 ft. depth interval, including butylbenzylphthaiate (220 pg/kg), di-n-butylphthalate (720 pg/kg),
flucranthene (48 pg/ke), phenanthrene (42 pg/kg), pyrene (48 pg/kg), and bis(2-ethylhexyl) phthalate (1,400
ug/kg). Two SVOCs were detected in the surface to 5 ft. depth interval at S101-SB03. They were
butylbenzylphthalate (230 pg/kg) and bis(2-ethylhexyl) phthalate (1,100 pg/kg). No SVOCs were detected at
or below the 5 ft. depth interval.

VOCs

VOCs were detected in only one sample near the pond at SWMU 5101, Concentrations of 2-butanone (44
ug/kg) and acetone (70 ug/kg) were detected at the 10-11 ft depth interval in S101-SBO3.

43252 Sediment

The likely source of the constituents observed at this unit within the sediment is stormwater drainage runoff,
SWMU S101 receives runoff from two principle areas, the active plant and the inactive northeast area of the
property, in the vicinity of SWMU S201. Based on this information, it would be expected that constituents
observed at this unit would exhibit their highest concentrations in the sediment of the holding pond (S101-
SD03) and at the pond’s outlet (S101-SD04 and S101-SDO8). Samples collected from S101-SD19 may
indicate contamination from the siphon dam. Sampies collected from $101-SD05 may also indicate
contamination running off from the northeast property. Results from locations $101-SD01, 8101-SD02,
S101-SD06, S101-8D¢7, S101-SD13, S101-8D16, S101-SD17, and S101-SD18 are also useful; however, a
raifroad, roadways, and the industrial complex near Unzinger’'s Ditch are other potential sources of the
constituents observed. Results from locations S101-SD09, S101-SD10, S101-SD11, §101-SD12, S101-
SD16, S101-5D26, and St01-SD27 may indicate whether additional sources are contributing to the
constituents. These samples were also collected much further from the plant.

Inorganics

Aluminum was detected in all of the sediment samples at SWMU S101. The highest concentrations of
aluminum were detected at S101-8D05 (13,500) mg/kg) and S101-SD30 (13,000 mg/kg). Concentrations of
aluminum at other sediment sample locations ranged 1,490 mg/kg (S101-SD23) to 10,800 mg/fkg (S101-
SD28).

Antimony was detected in 20 sediment samples at SWMU 5101. Antimony was detected at concentrations
ranging between 0.451 mg/kg (S101-SD23) and 18.9] mg/kg (S101-SD25).

Arsenic concentrations exhibited no discernable distribution pattern. Arsenic was detected in all of the
sediment samples at SWMU S101. Concentrations were detected ranging from 3.0 mg/kg (S201-SD02) to
37.7 mg/kg (S101-SD21).
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Barium was detected in all of the sediment samples at SWMU S101. The highest concentrations of barium
were detected in the sediment of the pond’s outfall (760 mg/kg at S101-SD19) and just beyond the 15-inch
tile outfall (1,250 mg/kg at S101-SD25 and 695 mg/kg at S101-SD24). Concentrations of barium at the other
sediment sample locations ranged from a maximum of 561 mg/kg (S101-SD03) to a minimum of 23 mg/kg
(S101-SD13).

Cadmium was detected in 31 of 39 sediment samples. Cadmium was detected at its highest concentrations
(11.4 mg/kg at S101-SD35 and 10.1 mg/kg at $101-SD34) in the onsite NPDES-permitted siphon dam. A
concentration of 10.1 mg/kg was also detected at S101-SD25 in the sediment immediately down stream from
the 15-inch tile outfall. The concentration of cadmium in the remaining sediment samples ranged from non-
detect (eight locations) to 9.1 mg/kg (S101-S24),

Chromium was detected in all of the sediment samples collected within SWMU S101. The highest detected
concentrations were in the ponds outfall sediment (101 mg/kg at S101-SD19) and just beyond the 15-inch tile
outfall (164J and 1337 mg/kg at S101-SD235 S101-8D24, respectively). The concentrations detected in the
remaining sediment samples ranged from 1.6 mg/kg (5101-SD29) to 69.3F mg/kg (S101-SD03).

Cyanide concentrations exhibited no discernable distribution pattern. Cyanide was detected in three of the 39
sediment samples collected within SWMU S101 in concentrations of 0.63 mg/kg (S101-SD08), 6.79 mg/kg
{S101-SD03), and 0.84 mg/kg (S101-SD04).

Lead was detected in all 39 sediment samples collected within SWMU $101. Concentrations were greatest at
S101-SD25 (775 mg/kg) and S101-SD24 (656 mglkg) just south of the 15-inch tile outfall.  The
concentrations of lead detected in the remaining samples ranged from 9.3 (S101-SD16) to 385 I mg/kg (S101-
SDO3).

Mercury was detected in 33 of 39 sediment samples collected within SWMU S101. Mercury concentrations
were detected in the pond sediment (0.27 mg/kg at S101-SD03), at the pond’s outfall (0. 15 mg/kg at S101-
SD19), and beyond the 15-inch tile outfall (0.57 mg/kg at S101-SD25 and 0.36 mg/kg at S101-SD24). The
concentrations in the remaining sediment samples ranged from non-detect at six locations to 0.33 mg/kg
(5101-3D30). Mercury was not detected at the following six sediment locations: S101-SD01, §101-SD02,
S5101-5D05, S§101-8D06, $101-SDO7T and S101-5D23.

Selenium concentrations exhibited no discernable distribution pattern. Selenium was detected in 29 of 39
sediment samples collected within SWMU 5101 in concentrations ranging from 0.355 (8101-SD03) (o 14.4
mg/kg (BN-SD-2) just south of the 15-inch tile outfall.

Silver was detected in 14 of 39 sediment samples collected within SWMU S101 at concentrations ranging
between 0.146 J mg/kg {(BN-SD-1) and 167B mg/kg (5101-8D31).

SVOCs

Concentrations of SVOCs were detected in 38 of 39 samples collected within SWMU S101. The sample
located farthest from the plant (§101-SD14) detected only one SVOC (fluoranthene at 427 ug/kg); however,
this sample location is not in the same drainage system as Franklin Steel and is consider a background sample.
Samples collected at two other locations ($101-5D24 and S101-SD25) detected only the SVOC bis(2-
ethylhexyl)phthalate but at the two highest detected concentrations (620,000 pg/kg and 400,000 ug/kg,
respectively). It is noted that the laboratory diluted these two samples in order to bring the high
concentrations of bis(2-ethylhexyl)phthalate to within the instrument calibration range, which has a potential
to masgk other low concentration SVOCs (including PAHs, which were detected in the next sample locations
above and below samples S101-SD24 and $101-SD25) that may have been present in these two samples.
Bis(2-ethylhexyl)phthalate was also detected at a concentration of 100,000 pg/kg at S101-SD07. Low
concentrations of SVOCs were detected at sample locations §101-SD12 and $101-SD27. No SVOC
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concentration was detected in S101-5SD32, located upstream from the 15-inch tile outfall. The sediment of the
onsite NPDES-permitted holding ponds contained several SVOCs, including PAHs (sediment samples $101-
SD03, S101-SD04, and S101-SD08). Additional sediment samples $101-SD33 through S101-SD35 were
collected in May 2001 from the north side of the holding ponds and reported higher concentrations of SVOCs
compared to previous sediment samples S101-SD03, S101-SD04, and $101-SDO08 which were collected in
1993, 1995, and 1999, respectively.

In March 2603, Ohio EPA collected one sediment sample (CSD-ASHO01) from the northwest (entrance) end
of Pond #1. The sample was analyzed for metals, SVOCs, VOCs and TCLP. Metals analysis indicated
elevated concentrations of cadmium, chromium, lead and zinc. SVOCs results indicated elevated
concentrations of fluorine, phenanthrene, anthracene, fluoranthene, pyrene, chrysene, phthalate and
benzo(a)pyrene. Various VOCs were detected, however, all were below representative PRG limits. TCLP
analysis wee either non-detect or below representative regulatory limits.

The tables below present a subset of the SVOC data for 24 selected locations.

Benzo(a)pyrene 1,400 1308 $10.00 ] 4,800 ND 1300
Butylbenzylphthalate 160F 2201 ND ND ND T2¥
Chrysene 2,000 200) 17000 1 5,900 ND 1200
Fluoranthene 5,300 44071 260.00 ¥ 13,000 1,800 1 2201
Pyrene 2,700 200) 250.00 3 6,600 1,200 3 1703
bis{2-Ethylhexy!)phthalate 3303 3,500 1,200 4,000 100,000 600

enza)pyrene 5 1() 340 2303 ND 580 930
Butylbenzyiphthalate ND ND ND ND 160 ND
Chrysene 610 400 270J 52,00 890 1,400
Fluoranthene 390 350 480 74.001 2,100 3,400
Pyrene 420 380 330 53.007 1,400 2,200
bis(2-Ethylhexylphthalate ND 61 ND ND 450 ND
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| Benzo(a)pyrene 210 6() N N NI N
Butylbenzylphthalate 527 NI ND ND ND NI
Chrysene 1,100 860 ND ND ND ND
Fluoranthene 2,600 1,800 ND ND 63 7] NI
Pyrene 1.700 1,300 ND ND ND ND
bis{2-Ethylhexyliphthalate 690 1801 620,000 400,000 120 1 3,200

Benzo{ajpyrene ND ND ND ND ND 1708
Butylbenzylphthalate ND ND ND ND ND 2,000 7
Chrysene ND ND ND 110G F 300 7T 2,000 1
Fluoranthene ND 630 7 ND 2,400 71 680 T 5,700
Pyrene ND 640 } ND 1,600 J 430 4,300
bis(2-Ethythexylyphthalate 13,000 7,800 ND 12,000 6,600 17,000
ND - Non-getect

VOCs

VOCs were detected sporadically in the sediment samples collected from SWMU S101. Fifteen of the 39
samples collected within SWMU 5101 had detections of VOCs in sediment. 2-Butanone, toluene,
ethylbenzene, xylene, acetone, {richloroethene and tetrachloroethene were detected in a few of the sediment
samples, at cencentrations ranging from 4J (tetrachloroethene at S101-SD03) to 28,000 pg/kg (xylene at
S5101-SD35). Only six sediment samples contained three or more VOCs. The sediment sample collected at
S101-SD06 contained 2-butanone, acetone, and toluene at concentrations of 4.3J, 227, and 6.8] pg/kg,
respectively. Methylene chloride was the only VOC detected in sediment sampies BN-SD-1 and BN-SD-2,
however, both detections were reported with an A-01 laboratory data qualifier which are considered suspect
and likely due to contamination from improper storage conditions by the laboratory.

The sediment sampled from the onsite NPDES-permitted holding ponds contained mostly toluene (max
detection 1,500 pg/kg at S101-SD335), ethylbenzene (max detection 6,300 pg/kg at S101-SD35), and xylene
{max detection 28,000 ug/kg at S101-SD35) with fower concentrations of VOCs including 1,2-dichloroethene
(8] ng/kg) and trichloroethene (8F ug/kg).

4.3.2.5.2.1 Sediment Removal

Full TCLP composite samples were collected from sediment removed from the bottom of each helding pond
within SWMU S101 during earthwork required under the NPDES permit and analyzed at El Corp
Laboratories. All detectable constituents were found to be below the threshold limit for hazardous waste

disposal. The resuits of these analytical samples can be found in Appendix F and are summarized below.

Arsenic was detected in all four samples. Concentrations detected ranged from 0.006 mg/L (Box 3) to 0.57
mg/l. (Box 2).
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Barium was detected in all four samples. Concentrations detected ranged from 1.13 mg/L (Box 4) to 1.46
mg/L (Box 2).

Cadmium was detected in ali four samples. Concentrations detected ranged from 0.003 mg/L (Boxes I, 3,
and 4) to 0.081 mg/L. (Box 3).

Chloroform was detected in three of the four samples. Concentrations ranged from non-detected (Box 2) to
0218 mg/L (Box 4).

Chromium was detected in all four samples. Concentrations ranged from 0,026 mg/I. (Box 3) to 0.407 mg/L
(Box 2).

Lead was detected in all four samples. Concentration ranged from (.255 mg/L (Box 1} to 0.465 mg/L (Box
3).

Mercury was detected in three of four samples. Concentrations ranged from non-detected (Box 2) to 0.0009
mg/L (Box 4).

Silver was detected in all four samples. Concentrations ranged from 0.0018 mg/L (Box 1) to 0.0046 mg/L
(Box 4).

4,3.2.5.3 Surface Water

The surface water samples were collected at the same locations as the sediment samples. During the time the
sediment samples were collected, three Tocations contained no water: S101-SD09, S101-SD12, and S101-
SD15. Also a water sample was not collected at the holding pond cotresponding to sediment focation $101-
SDG3. A water sample was collected in the holding pond corresponding to sediment location S101-SDG8.
VOC analysis was completed for ten of the remaining sixteen sample locations. Water samples were collected
from all other sediment-sampling locations. The water samples were always collected before collecting
sediment samples. Samples were collected in order of their stream location, with the farthest downstream
focation being collected first, then progressing upstream to the farthest upstream locations.

Inorganics

Aluminum was detected in 15 of 16 samples. Aluminum concentrations ranged from 0.05 mg/L (BN-SW-2)
to 4.54 mg/L {S101-SW01).

Antimony was detected in 4 of 16 samples. Antimony was detected at concentrations of 0.0168 mg/L (S101-
SWO01), 0.0243 mg/L (5101-SW02), 0.000217 I (BN-SW-1), and 0.000278 J (BN-SW-2).

Arsenic was detected in 8 of 16 samples. The maximum concentration was 0.0168 mg/L (S101-SW013, In
the other water samples where arsenic was detected, concenirations ranged from 0.00184 mg/L. (BN-SW-2) to
0.00683 mg/L (§101-5W04),

Barium was detected in all 16 samples. Concentrations ranged from a high of 0.339 mg/L (S101-SW01)toa
[ow of 0.0637 mg/l. (BN-SW-2). The majority of the lower concentrations of barium occurred at the
sampling locations farthest away from the plant ST01-SWI18(0.076B mg/L.), S101-SW17 (0.078B mg/L}, and
S101-SW06 (0.079 mg/L).

Cadmium was not detected in any of the surface water samples,
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Chromium was detected in four samples. Sampies collected from locations S101-SWO01, S101-SW02, S101-
SWOE, and BN-SW-2 contained chromium at concentrations of 0.0118, 0.0144, 0.019 mg/L., and 0.00103
mg/L, respectively.

Cyanide was detected in three samples, S101-SW01, §101-SW02, and S101-SW08. The concentrations of
cyanide in these samples were 0.005, 0.0295, and 0.050] mg/L.. respectively.

Lead was not detected in the surface water samples collected from the following locations: S101-SWO0S5,
S1C1-SW06, S101-SW11,5101-SW13,S101-SW16, and S101-SW18. At the remaining nine locations, lead
concentrations ranged from 0.027 mg/L {(ST101-SW08) to 0.000780 JF mg/L. {BN-SW-2).

Mercury was detected at [ocations S101-SW01, S101-SW02, S101-SW17, and BN-SW-2. The concentration
of mercury at these focations was 0.0002 mg/L, 0.0002 mg/L, 0.000099 mg/L., and 0.0000193 ] mg/L.,
respectively.

Selenium was not detected in any of the surface water samples. Silver was detected at only one location,
S101-SW02, at a concentration of 0.0045 mg/1..

SVOCs

SVOCs were detected most frequently in the surface water samples collected from S101-SW04, S101-SW07
and S101-SWO08. Seven different SVOCs, most of them PAH compounds, were detected in sample S101-
SWO07. Benzo(a)pyrene {1.1 ug/L), benzo{b)luoranthene (2.2 pg/L), benzo{k)fluoranthene (1.2 pg/L),
chrysene (2.7 pg/L), fluoranthene (7.5 pg/L), phenanthrene (4.4 pg/L), and pyrene (5.6 pg/L) were all
detected. Bis(2-ethylhexyl)phthalate was detected in two surface water samples, S101-SW01 (8 pg/L) and
S101-SWO02 (2 pg/l). Butyl benzyl phthalate was detected at location S101-SW18 at a concentration of 2.8]
ug/l. and di-n-butyl phthalate was detected at location S101-SW10. 2-Methylphenol was detected at
concentrations of 15J pg/L and 4.6] pg/L at locations S101-SW04 and S101-SW10, respectively. 4-
Methylphenol was detected at concentrations of 2J pg/L., 397 ng/L., and 8.17 pg/L at locations S101-SW01,
S101-SW04, and S101-SWOB, respectively. Phenol (37 pg/L at STO1-SWO1, 337 ug/L at S101-SW04, and 61
ug/L at S101-5WO8), isophorone (120 pug/L at S101-SW04 and 7.1 ug/L at $101-5WO08), and phenanthrene
{6.6F png/L at S101-SWO04) were also detected.

VOCs

VOCs were detected in surface water samples collected from four of the eight locations where VOCs were
collected. However, in three of these samples, only one VOC was detected. 4-Methylphenol was detected at
SIGI-SWO1 at 2 ug/l, and acetone was detected at two locations, S101-SWO06 and S101-SWO07, at
concentrations of 6.0 and 8.4 ng/L., respectively.

Three VOC compounds were detected at location S101-SW04, Concentrations of 2-butanone (350 pg/L at
SIG1-SW04 and 1.6J pg/E at S101-SWO06), 4-methyl-2-pentanone (507 pg/L. at S101-SW04)3, and acetone
(810J ng/L at S101-SW04, 6.0 pg/L at S101-SWO6, and 8.4F pg/L. at S101-SWO7) were detected.

4.3.2.6 Discussion
The soil samples collected around the holding pond indicate that the surface soils from the ground surface to 5
ft. depth interval may have been impacted with inorganic and SVOC constituents. The subsurface data

indicate that these constituents not to have leached significantly into the subsurface. VOCs do not appear to
be a concern in the soils from O to 5 feet bgs.
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The sediment and surface water data indicate that metals and volatile constituents may be present within the
storm runoff system and that these constituents may have caused the elevated concentrations, in the onsite
NPDES-permitted holding ponds (5101-SD03 and S101-SD04), at the holding pond’s outfall (S101-SD19)
and just south of the 15-inch tile outfall (S101-SD24 and S101-SD25). The metals data consistently suggest
that the greatest impact occurs at these Jocations and the VOC data also support this (5§101-SD03). The
surface water sampling results also show that the greatest concentration of VOCs occur within the holding
ponds (S101-SW04).

The SVOC data indicate that the stormwater runoff system may contribute SVQC constituents to the sediment
of the holding pond. However, the greatest concentrations of SVOCs, including PAHSs, occur at the holding
pond outfall (5101-SD19) and just beyond the 15-inch tile (S101-SD24 and S101-SD25) in Unzinger’s Ditch.
The concentrations of SVOCs in the pond sediment are much less, as shown in Table 4.3.2. Note that
concentrations of PAHSs also oceur at stream locations not directly affected by plant runoff. It is anticipated
that roadways, a railroad, and a large industrial park complex to the southeast of the Franklin Steel site
contribute to the occurrence of PAHs in this area.

43.3 SWMU §102 - Sanitary Sewer Lines and Valve Pit
4,3.3.1  Unit Prescription

The facility operates a wastewater pretreatment system (WWTP) on-site. The system is, as defined by the
design engineering firm, a state of the art wastewater treatment facility designed to remove solids, metals and
oil and grease from the wastewater generated at the plant prior to discharge to the City of Columbus sanitary
sewer system. All process waters are treated by the WWTP.

A valve was installed during the May 1988 WWTP installation that connects a floor drain within the caustic-
wash room to the WWTP. The valve is located scuth of the caustic-wash room. On August 8, 1988, cloudy
brown water was observed in the valve pit by an Ohio EPA inspector during a routine inspection.

A Frankiin Steel representative indicated that the cloudy brown water in the valve pit may have been
discharged from an open sewer line during installation of the WWTP (CSD, 10/13/1988). The floor drain was
mstalled in the building at the time of construction in 1985 {o provide an outlet for non-contact cooling water
for any machines in the building. The floor in the caustic-wash room is sloped such that drainage in this area
returns to a steel-lined sump via steel-lined trench drains at the perimeter of the caustic-wash room {CSD,
11/30/88). Fluids in these trenches are collected in a 1,000-galion sump, where they are pumped via
polyurethane hose to the caustic clarifier system,

4.3.3.2 Potential Contaminants

Runoff from the floor of the caustic-wash room and other wastewater streams transport chemicals and
suspended solids to the WWTP. Breaches in the containment of the valve pit and other components of the
transport system potentially could introduce those contaminants to the local environmental media.

4.3.3.3 Potential Releases

There are no known or documented releases frem this unit.
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4.3.3.4 Summary of Investigation

One surface soil sample was collected south of the caustic wash room during the Phase I RFI sampling in
October 1993, The RFI Part 1 Phase II sampling consisted of two soil borings, also installed on the south side
of the caustic wash room with one soil boring located on either side of the valve pit. These sample locations
are shown in the table below.

SOIL BORING PIEZOMETER SEDIMENT
$102-8SS01" 5102-5B01 - --
- S102-5B02 .

Sampling {or welifplezometer installation) asscoiated with Phase T of the RET Part |

4.3.3.5 Analytical Results

A discussion of the analytical results for the soil sampling 1s presented in the sections below. Ten soil
samples were collected from three discrete sampling locations. This includes three samples from the surface
to 5 ft. depth interval, two from the 5-10 ft. depth interval and five at or below the 10 ft. depth interval. A
summary of all detected analytical results is located in Table 4.3.3,

Inorganics

Aluminum concentrations exhibited no definite trend with depth. Aluminum was detected in 3 of 3 samples
in the surface to 5 ft depth interval at concentrations ranging from 1,460 mg/kg (S102-SB01) to 12,500 mgikg
(5102-5B02). Concentrations of aluminum were detected in 2 of 2 sampies in the 5-10 ft depth interval at
concentrations of 12,600 mg/kg (S162-SB01) and 13,100 mg/kg (S102-SB02). Concentrations were detected
in 5 of 5 samples at or below the 10 ft. Tevel ranging from 3,570 mg/kg (S102-SB02) to 14,000 mg/kg (S102-
SBO1).

Antimony concentrations exhibited a decrease with depth. Antimony was detected in 2 of 3 samples in the
surface to 5 {t depth interval at concenirations of 3.7 J mg/kg (5102-5801) and 2.1 mg/kg (S102-SB02),
Antimony was not detected at or below the 5 ft depth interval.

Arsenic concentrations generally increase with depth, with the highest concentration occurring in the 10-11 f
interval at S102-SB02 (32.9 mg/kg). Arsenic was detected in 3 of 3 samples in the surface to 5 ft depth
interval at concentrations ranging from 3.6 mg/kg (8102-SB02) o 9.0J mg/kg (S102-SS01). Concentrations
of arsenic were detected in 2 of 2 samples in the 5-10 ft depth interval at concentrations of 22.4 mg/kg (S102-
SB01) and 20.6 mg/kg (S102-SB02). Concentrations were detected in 5 of 5 samples at or below the 10 ft
depth interval ranging from 8.9 mg/kg (S102-SB02) to 32.9 mg/kg (S102-SBO2).

Barium cencentrations exhibited no definite trend with depth. Barium was detected in 3 of 3 samples in the
surface to 5 ft depth interval at concentrations ranging from 55.9 mg/kg (S102-SB01) to 139 mg/kg (S102-
SB02). Concentrations of barium were detected in 2 of 2 samples in the 5-10 ft depth interval at
concentrations of 120 mg/kg (S102-SB01) and 116 mg/kg (S102-SB02). Concentrations were detected in 5
of 5 samples at or below the 10 ft depth interval ranging from 32.7 mg/kg (S102-SB02) to 329 mg/kg (5102-
SB02),
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Cadmium concentrations generally decreased with depth. Cadmium was detected in 2 of 3 samples in the
surface to 5 ft depth interval at concentrations of 0.57 mg/kg (S102-SB02) and 1.3J mg/kg (S102-SS01).
Concentrations of cadmium were detected in 2 of 2 samples in the 5-10 ft depth interval at concentrations of
(.62 mg/kg (8102-SB01) and 0.57 mg/kg (S102-SB02}. Concentrations were detected in only one sample at
or below the 10 ft depth interval at 1.4 mg/kg (5§102-SB02).

Chremium concentrations did not exhibit a definite wend with depth. Chromium was detected in 3 of 3
samples in the surface to 5 ft depth interval at concentrations ranging from 6.4 mg/kg (S102-SBO1) to 26.6
mg/kg (S102-S501). Concentrations of chromium were detected in 2 of 2 samples in the 5-10 ft. depth
interval at concentrations of 18.3 mg/kg (S102-SB01) and 17.9 mg/kg (S102-SB02). Concentrations were
detected in 5 of 5 samples at or below the 10 ft depth interval ranging from 7.8 mg/kg (S102-SB02) to 18.3
mg/kg (S102-SBO1).

Copper concentrations did not exhibit a definite trend with depth. Copper was detected in 3 of 3 samples in
the surface to 5 ft depth interval at concentrations ranging from 11.10 mg/kg (S102-SB01) to 28.10 mg/kg
(S102-SB02). Concentrations of copper were detected in 2 of 2 samples in the 5-10 ft. depth interval at
concentrations of 25.0 mg/kg (S102-8B02) and 31.30 mg/kg (S102-SBO1). Concentrations were detected in 5
of 5 samples at or below the 10 ft depth interval ranging from 16.10 mg/kg (S102-SB02) to 18.10 mg/kg
{5102-SBO1}.

Cyanide was not identified in any samples at SWMU S102.

Concentrations of lead exhibited a general decrease with depth. Lead was detected in 3 of 3 samples in the
surface to 5 ft depth interval at concentrations ranging from 16.9 mg/kg (5102-5SB0¥) t0 3017 mg/kg (S102-
© SS01). Concentrations of lead were detected in 2 of 2 samples in the 5-10 ft depth interval at concentrations
of 58.7 mg/kg (S102-SBO1) and 23.3 mgrkg (S102-SB02). Concentrations were detected in 5 of 5 samples at
or below the 10 ft. depth interval ranging from 8.6 mg/kg (5102-SB02) to 23.3 mg/kg (S102-SB02).

Mercury concentrations did not show a definite trend with depth. Mercury was detected in 2 of 3 samples in
the surface to 5 ft. depth interval at concentrations of 0.0113 mg/kg (5102-SBG1) and 0.0423 mg/kg (5102-
SB02). Concentrations of mercury were detected in 2 of 2 samples in the 5-10 ft depth interval at
concentrations of 0.035) mg/kg (S102-SB01) and 0.032F mg/kg (5102-SB02). Concentrations were detected
n only one sample at or below the 10 ft depth interval (0.028] mg/kg at $102-SB02),

Nickel concentrations did not show a definite trend with depth. Nickel was detected in 3 of 3 samples in the
sarface to 5 ft. depth interval at concentrations of 11.1 I mg/kg (S102-SB01) and 34.5 mg/kg (S102-SBO2).
Concentrations of nickel were detected in 2 of 2 samples in the 5-10 ft depth interval at concentrations of
32.80 mg/kg (S102-SBO1} and 48.61 mg/kg (S102-SBO1). Concentrations were detected in 5 of 5 samples at
or below the 10 ft depth interval ranging from 19.8 mg/kg at S102-SB02 to 22.40 mg/kg at S102-5B01.

Seleninm was detected in only 2 out of 11 samples. Selenium was detected at or below the 10 ft. depth
interval, at a concentration of 1.9 mg/kg (S102-SB01) and 0.54 mg/kg (S102-SBO2).

Silver was detected in one sample at SWMU S102. Silver was detected in the surface to 5 ft. depth interval at
a concentration of 0.52 mg/kg (5102-SS01).

Zinc concentrations did not show a definite trend with depth. Zinc was detected in 3 of 3 samples i the
surface to 5 ft. depth interval at concentrations of 34.0 mg/kg (S102-SB01) and 162) mg/kg (S102-S501),
Concentrations of zinc were detected in 2 of 2 samples in the 5-10 ft depth interval at concentrations of 111
mg/kg (S102-SB01) and 119 mg/kg (5102-5802). Concentrations were detected in 5 of 5 samples at or
below the 10 ft depth interval ranging from 66.4 mg/kg at S102-SB02 to 73.2 mg/kg at S102-SBO1.
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SVOCs

Several SVOCs were detected at SWMU S102 in the surface to 5 1. depth interval, but none were detected at
or below the 5 ft. depth interval. Only bis(2-ethylhexyl)phthalate was detected consistently. Butylbenzyl
phthalate was detected at a concentration of 66J pg/kg (5102-SS01) and 757 pg/kg (§102-5B01). Di-n-
octylphthaiate was detected at a concentration of 347 pg/kg (S102-8501). Pyrene (437 pug/kg at $102-SB02)
and di-n-butyiphthalate (1400 ug/kg at S102-5501) were also detected.

Bis(2-ethylhexyl}phthalate was detected in 5 of 10 samples at concentrations ranging from 120 I (S102-SB01
in the surface to 5 ft. depth interval) to 670 pg/kg (S102-SBO! in the surface to 5 ft depth interval). Four of
these detections occurred in the surface to 5 ft. depth interval; one occurred in the 5-10 ft. depth interval; and
one at or below the 10 ft. depth interval.

VOCs

VOCs were detected sporadically and at low concentrations from the soil samples taken from SWMU S102,
Z-Butanone and acetone were the only two VOCs frequently detected (2-butanone in 3 of 10 samples and
acetone in 6 of 10 samples). Ethylbenzene was detected in one sample (25 pg/kg at S102-SB01 inthe 5 - 10
ft. depth interval), methylene chloride in two samples (3.1] pg/kg at S102-SBO1 and 2.9 pg/kg at S102-
SB01, both at or below the 10 {t. depth interval), tetrachloroethene in one sample (2.5 pg/kg at 2.5 at $102-
SBO2 in the surface to 5 ft. depth interval), and total xylenes in one sample (2.6 pg/kg at $102-SB02 in the
surface to 5 ft. depth interval). There was no definite distribution exhibited with depth for these
concentrations.

Concentrations of 2-butanone did not exhibit a definite trend with depth. 2-Butanone was not found in any
samples in the surface to 5 ft. depth interval. Concentrations of 2-butanone were detected in one sampie in
the 5-10 ft. depth interval (10J pg/kg at S102-8B02). Concentrations were detected in 2 of 5 samples at or
below the 10 ft. depth interval at concentrations of 8.0F pugikg (§102-SBO1) and 107 (§102-8B02).

Acetone was detected in 6 of 10 samples. Acetone was detected in the surface to 5 ft depth interval only once
(56 pglkg at S102-SS0I1), twice in the 5-10 ft. depth interval (56 pg/kg at S102-SS01 and 70 pg/kg at S102-
SBO2}, and four times af or below the 10 ft. depth interval (between 19J pg/ke at S102-SBO1 and 46 ug/kg at
S102-SBO1).

4.3.3.6 Discussion

There is nto strong evidence for impact to soil at SWMU S102 by inorganic constituents. Most of the RCRA
metals were not detected (barium, cadmium, chromium, mercury) or they are infrequently detected (selenium,
silver). l.ead and arsenic were the only two inorganics that appear to demonstrate a distribution trend, with
arsenic concentrations increasing with depth and lead concentrations decreasing with depth. A comparison
against background inorganic concentrations is necessary to determine if the levels detected are above those
normally expected of the ten samples which contained arsenic, one is above the highest background reading
for arsenic and of the ten samples which contained lead, three are above the highest background reading for
lead. The presence of anthropogenic shallow fill material in the industrial area of the plant make it difficult to
determine whether waste management practices were the source of the constituents.

Bis(2-ethylhexyl)phthalate was detected in § of 10 samples at concentrations ranging from 120 to 670 ug/ke.
Other SVOCs were detected sporadically. Bis(2-ethylhexyl)phthalate was the only SVOC whose presence in
the soil at SWMU S102 is consistent.

Several VOCs were detected, but only 2-butanone and acetone were detected frequently. Al VOCs detected
were found at extremely low concentrations. There 1s no evidence that acetone and 2-butanone were used in
the operations at this unit.
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434 SWMU 5103 - Shot Blast DBust Collector
4.3.4.1 Unit Description

Two operative shot blast dust collector systems are located near the northeast corner of the plant building.
The northern collector system is a triple unit and is used for the lids and rings. The southem collector system,
a double unit, is used for the open head drums. Both systems contain cyclones and storage sheds used to
contain filled dust bags prior to off-site recycling. These duast collectors have been used continuously at the
site since operation began in 1971. A third dust collector (single unit) system located on the southwest side of
the reconditioning plant, ceased operation in the mid-1980s and was decommissioned and replaced by the
double unit in 1985, However, the current operator of the reconditioning facility has returned this single unit
back into the manufacturing operations of the site.

The used shot is sold as a substitute for a recycled commercial product. The shot blast dust is considered by
the Ohio EPA to be a recycled solid waste and is therefore exempt from hazardous waste regulation (Ohio
EPA, 4/11/90).

4.3.4.2 Potential Contaminants

Metals are the primary potential contaminants from the operations of the shot blast dust collector.
Contamination of soil from lead and non-RCRA metals such as zinc and iron may be of particular concern at
this site.

During an inspection of the facility on March 20, 1987, one surface soil sample was collected in the shot blast
dust area (“Hot Spot” Location 5) on the northeast corner of the drum reconditioning building (Figure 1).
Analytical results are summarized below:

Constituent Hot Spot 5
EP Toxic Lead 8,220 ng'kg
Lead 3,760 mg/kg
Chrommum 717 mg/kg
Cadmium 82.2 mg/kg
Arsenic 3.1 mg/ke
Mercury 0.029 mg/kg
Selenium 16.0 mg/kg
Zimc 2,820 mg/kg
Barium 3,830 mg/kg

4.3.4.3 Potential Releases

There are no known or documented releases from this unit.
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4.3.4.4 Summary of Investigation

One surface soil sample was collected from the southeast corner of the northern collection unit during the
Phase I of RFI Part 1 in October 1993, During the RFI Part | Phase II fieldwork, three soil borings were
installed at the unit. All three borings were located near the northern collection unit. Samples were collected
at the surface (0 to 2 feet bgs) and every five feet bgs until refusal or groundwater was encountered. These
sample locations from SWMU 5103 are shown in the table below.

SOIL BORING

5103-8801° S103-§B01 -
S103-SBO2 - - -
$103-SBO3

" Sampling (or well/piezometer installation) associated with Phase | RFI Part |

4.3.4.5 Analytical Resuits

A discussion of the analytical soil sampling results is presented in the sections below. Thirteen soil samples
were collected from the four discrete sampling locations. Samples collected during Phase I of RFT Part 1
{S103-5501 at O- 1 ft. and 2-3 ft.) were not analyzed for SVOC and VOCs, A summary of all detected
analytical results is contained in Table 4.3.4.,

Inorganics

Afuminum concentrations exhibited no definite trend with depth. Concentrations were detected in 5 of 5
samples in the surface to 5 ft. depth interval ranging from 5,720 J mg/kg (S103-S501) to 11,000 mg/kg (S103-
SBO1). Concentrations of aluminum were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging
from 10,500 mg/kg (S103-SBO01) to 15,600 mg/kg (S103-SB03). Concenirations were detected in 3 of 5
samples at or below the 10 ft. depth interval ranging from 3,770 mg/kg (S163-SB03) to 13,800 mg/kg ($103-
SBO2).

Antimony concentrations exhibited a decrease with depth. Antimony was detected in 4 of 5 samples in the
surface to 5 ft depth interval at concentrations ranging from 9.70F mg/kg (S103-SS01) to 25.3 mg/kg (S103-
SB02). Concentrations of antimony were not detected at or below the 5 {t depth interval,

Arsenic concentrations exhibited no definite trend with depth. Arsenic was detected in 4 of 5 samples in the
surface to 5 ft. depth interval ranging from 10.8 mg/kg (S103-SB03) o 21.9 mg/kg (S103-SBO.
Concentrations of arsenic were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 901
mg/kg (S103-SBO1) to 16.9 mg/ke (S163-SB03). Concentrations were detected in 5 of 5 samples at or below
the 10 ft. depth interval ranging from 11.9 mg/kg (5103-5B02) to 20.7 mg/kg (S103-SB03).

Concentrations of barium appeared to decrease with depth. Barium was detected in 5 of 5 samples in the
surface to 5 ft. depth interval ranging from 159 mg/kg (S103-SBO1) to 1,090 mg/kg (S103-SBO03).
Concentrations of barium were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from [11
mg/kg (5103-SB01) to 183 me/kg (5103-5B02). Concentrations were detected in 5 of 5 samples at or below
the 10 ft. depth interval ranging from 67.6 mg/kg (5103-SB02) to 220 mg/kg (S103-SB0O2).
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Cadmium concentrations exhibited no definite trend with depth. Cadmium was detected in 4 of 5 samples in
the surface to 5 ft. depth interval ranging from 0.51 mg/kg (S103-SBO1) to 12.8 mg/kg (S103-SBG3).
Cencentrations of cadmium were detected in | of 3 samples in the 5-101t. depth interval at 0.58 mg/kg (S103-
SB02). Concentrations were detected in 5 of 5 samples at or below the 10 ft. depth interval ranging from 0.50
mg’kg (S103-SBO1) to 1.5 mg/kg (S103-5B03).

Chromium concentrations exhibited a decrease with depth. Chromium was detected in 5 of 5 samples in the
surface to 5 ft. depth interval ranging from 20.1J mg/kg (S103-SBOI) to 205 mg/kg (S103-SBO2).
Concentrations of chromium were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 14.6]
mg/kg (S103-SBO1) to 23.27 mg/kg (S103-SB02). Concentrations were detected in 5 of 5 samples at or
below the 10 ft. depth interval ranging from 9.2J mg/kg (S103-5B03) to 30.97 mg/kg (5103-5B02).

Copper concentrations exhibited a decrease with depth. Copper was detected in 4 of 5 samples in the surface
to 5 ft. depth interval ranging from 33.5) mg/kg (S103-SBO1) to 206 mg/kg (S103-SB03). Concentrations of
copper were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 11.6 mg/kg (5103-SBO01)to
24 3mg/ke (S103-SB02). Concentrations were detected in 5 of 5 samples at or below the 16 ft. depth interval
ranging from 27.9 mg/kg (S103-SB03) to 42.6 mg/kg (S103-SBO2).

Cyanide was not detected in any samples at SWMU S103,

Lead concentrations generally exhibited a decrease with depth. Lead was detected in 5 of 5 samples in the
surface to 5 ft. depth interval ranging from 36.2J mg/kg (S103-SBO1) to 1,110J mg/kg (S103-5B02).
Concentrations of lead were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 18.3J mg/kg
(5103-SBO1) to 64.8) mg/kg (S103-SB02). Concentrations were detected in 5 of 5 samples at or below the 10
ft. depth interval ranging from 16.0] mg/kg (S103-SB03) to 66.3J mg/kg (S103-SB02).

Mercury concentrations generally exhibited a decrease with depth. Concentrations of mercury were found in
all of the samples at SWMU S103 except in $103-S501. Detections were In a naitow conceniration range
from 0.032 mg/kg (S103-SBO03 at or below the 16 ft. depth interval) to 0.11 mg/kg (5103-SBO03 in the surface
to 5 ft. depth interval).

Nickel concentrations exhibited no definite trend with depth. Nickel was detected in 3 of 5 samples in the
surface to 5 ft. depth interval ranging from 39.8 mg/kg (S103-SBO1) to 58.8 mg/kg (S103-SB03).
Concentrations of nickel were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 15.9
mg/kg (S103-SBO1) to 21.7 mg/kg (S103-8B02). Concentrations were detected in 5 of 5 samples at or below
the 10 ft. depth interval ranging from 29.6 mg/kg (S103-SB02) to 51.8 mg/kg (S103-SBO1).

Selenium concentrations exhibited no definite trend with depth. Selenium was detected in 3 of 5 samples in
the surface to 5 fi. depth interval at concentrations ranging from 0.86 mg/kg (S103-SB01) and 4.6 mg/kg
(S103-SBO3). Concentrations of selenium were detected in 3 of 3 samples in the 5-10 ft. depth interval
ranging from 0.85 mg/kg ($103-SB03) to 0.88 mg/kg (S103-5B01 and SBO2}. Concentrations were detected
in 4 of 5 samples at or below the 10 ft. depth interval ranging from 0.92 mg/kg (5103-5B03) to 2.5 mg/kg
(8103-SBO2).

Silver was not detected in any samples at SWMU 5103,

Zinc concentrations exhibited a decreasing trend with depth. Zinc was detected 1n 4 of 5 samples in the
surface to 5 ft. depth interval ranging from 144 mg/kg (S103-SBO1) to 1,214 mg/kg (S103-SB03).
Concentrations of zinc were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 69.9 mg/kg
(5103-SBC1)to 131 mg/kg (8103-SB02). Concentrations were detected in 5 of 5 samples at or below the 10
ft. depth interval ranging from 110 mg/kg (S103-SB03) to 198 mg/kg (S103-5SB02).
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SVOCs

Bis(2-ethylhexyl)phthalate was detected in 2 of 5 samples in the surface to 5 ft. depth interval at
concentrations of 990 ug/kg (S103-SB02) and 3,000 png/kg (S103-SB03). Concentrations were also detected
in 5103-SB03 in both the 5 - 10 ft. depth interval and at or below the 10 ft. depth interval in concentrations of
570 and 45 pg/kg, respectively.

The only other SVOC detected was butylbenzylphthalate. Concentrations of butylbenzylphthalate were
detected in the surface to 5 ft. depth interval at concentrations of 130J pug/kg (S103-SB02) and 170J pg/kg
{S103-SBO3).

VOCs

VOCs were only detected in S103-SB02 in the 5-10 ft. depth inferval. 2-Butanone and toluene were detecied
in this sample at concentrations of 12J and 5.1J pg/kg, respectively.

4.3.4.6 Discussion

The probable constituents of concern at a shot blast dust collector are metals. Soil sampling in the area would
not be expected to reveal organic contamination, and the results of the VOC and SVOC sampling support this.
Only bis(2-ethylhexy!)phthalate was frequentiy detected and this SVOC is ubiquitous in the plant area.

The inorganic data strongly suggest a surface soil impact in the vicinity of the shot blast dust collector.
Several of the RCRA metals described above exhibit concentration profiles that suggest surface deposition of
metals on the surface of the soil. The highest concentrations of barium, cadmium, chromium, lead, and
mercury all oceur in the 0-1 ft. interval. Only arsenic and selenium did not exhibit a similar trend. Silver was
not detected at SWMU 5103,

There is also evidence that the metal contamination is localized within the top 12 inches of soil. Three of the
metals (cadmium, lead, and mercury) that are concentrated at the surface do not exhibit a decreasing trend

below the 0-1 ft. interval. Evidence of a decreasing trend below the 0-1 ft. interval, such as exhibited by
chromium and barfum, may be explained by differences in soil leaching characteristics.

4.3.5 SWMU S104 - Former Shot Blast Dust Storage Area

4.3.5.1 Unit Description

Prior to the construction of storage sheds that confain the shot dust bags, the shot blast dust was stored in
drums near the northem property boundary, just east of the lids and rings dust collector. This area is not
currently used for storing shot blast dust.

4.3.5.2 Potential Contaminants

The potential contaminants at SWMU 5104 are the same as those at SWMU $103. Metals are the primary
potentiai contaminants of shot blast dust. Spills or unsealed containers could have released metal constituents
into the soil at this unit.

4.3.5.3 Potential Releases

There are no known or documented releases from this unit.
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4.3.5.4  Summary of Investigation

One surface soil sample was collected during the Phase I RFI Part 1 activities in 1993, The two soil borings
were advanced during RFI Part 1 Phase 11

SURFACE SQOIL SOIL BORING WELL/ PIEZOMETER SEDIMENT SURFACE WATER
$104-8801! $104-SBO1 - . .
§104-SBO? - ~ .

T'Sampling {or well/piezometer instaiiation} associated with Phase I REI Part 1
4.3.5.5 Analytical Results

A discussion of the analytical results for the soil sampling is presented in the sections below. Nine soil
sampies were collected from the three discrete sampling locations. Samples collected during Phase I of RFI
Part 1 (§104-SS01 at 0-1 ft. and 2-3 f.) were not analyzed for SVOC and VOCs. During RFI Past 1 Phase 11
investigations, samples were analyzed for metals only, unless a reading above background concentrations was
registered while screening a sample with an Organic Vapor Analyzer. In this case (only at S104-SBO1 at 5-6
ft.) the sample was analyzed for SVOC and VOC. A summary of all detected analytical results is found in
Table 4.3.5.

fnorganics

Aluminum concentrations did not exhibit a distribution trend with depth. Aluminum was detected in 4 of 4
samples in the surface to 5 ft. depth interval at concentrations ranging from 7,700 mg/kg (8104-SB02) to
19,200 mg/kg (5104-SBO1). Concentrations of aluminum were detected in 2 of 2 samples in the 5-10 ft.
depth interval at 9,970 mg/kg (S104-SB01) and 9,620 mg/kg (S104-SB02). Concentrations were detected in
3 of 3 samples at or below the 10 ft. depth interval ranging from 4,660 mg/kg (S104-SBO1) to 6,660 mg/kg
(5104-SB02).

Antimony concentrations exhibited a decrease with depth. Antimony was detected in 3 of 4 samples in the
surface to 5 ft depth interval at concentrations ranging from 3.1 mg/kg (S104-SB01) to 10.5F mg/kg (S104-
SB02). Concentrations of antimony were not detected at or below the 5 ft depth interval.

Arsenic concentrations did not exhibit a distribution trend with depth. Arsenic was detected in 4 of 4 samples
in the surface to 5 ft. depth interval at concentrations ranging from 9.5 mg/kg ($104-SB02) to 16.1 ] mg/kg
(5104-S801). Concentrations of arsenic were detected in 2 of 2 samples in the 5-10 ft. depth interval at 12.8
mg/kg (S104-SBO1) and 16.7 mg/kg (S104-SB02). Concentrations were detected in 3 of 3 samples at or
below the 10 ft depth interval ranging from 15.2 mg/kg (S104-SBO1) to 19.6 mg/kg (S104-SBO1).

Barium concentrations exhibited a definite decreasing trend with depth. Barium was detected in 4 of 4
samples in the surface to 5 fi. depth interval ranging from 108 J mg/kg ($104-5SS01) to 615 mg/kg (S104-
SB02). Concentrations of barium were detected in 2 of 2 samples in the 5-10 ft. depth interval at 111 mg/kg
(5104-SBO1) and 132 mg/kg (§104-SB02). Concentrations were detected in 3 of 3 samples at or below the 10
ft. depth interval ranging from 63.1 mg/kg (S104-SB01) to 87.6 mg/kg (S104-SBO1).

Cadmium generally exhibited a decrease with depth. Cadmium was detected in 3 of 4 samples in the surface
to 5 ft. depth interval at concentrations ranging from 1.6 mg/kg (S104-SB01) to 4.1 mg/kg (S104-SB02).
Concentrations of cadmium were detected in 1 of 2 samples in the 5-10 ft. depth interval at 0.66 mg/kg (S104-
SBO2}:. Concentrations were detected in 3 of 3 samples at or below the 10 ft. depth interval ranging from 0.49
mg/kg (S104-SB01) to 0.84 mg/kg (S104-SBO2).
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Chromium concentrations exhibited a definite decreasing trend with depth. Chromium was detected in4 of 4
samples in the surface to 5 fi. depth nterval ranging from 33.3 mg/kg {(5104-SB01) to 97.90F me/kg (S104-
§801). Concentrations of chromium were detected in 2 of 2 samples in the 5-10 ft. depth interval at 13.6
mg/kg (S104-SBO1) and 15.6 mg/kg (S104-SB02). Concentrations were detected in 3 of 3 samples at or
below the 10 ft. depth interval ranging from 7.9 mg/kg (S104-5B01) to 12.4 mg/kg (S104-SBO2).

Copper concentrations exhibited a definite decreasing trend with depth, Copper was detected in 4 of 4
samples in the surface to 5 ft. depth interval ranging from 27.5 mg/kg (S104-8501) to 108 mg/kg (S104-
$801). Concentrations of copper were detected in 2 of 2 samples in the 5-10 ft. depth interval at 17.0 mg/kg
(5104-SB01) and 30.6 mg/kg (S104-SB02). Concentrations were detected in 3 of 3 sampies at or below the
10 ft. depth mterval ranging from 21.8 mg/kg (S104-SB02) to 23.6 mg/kg (§104-SBO1).

Cyanide was not detected in any samples at SWMU $104,

Lead concentrations exhibited a decreasing trend with depth. Lead was detected in 4 of 4 samples in the
surface to 5 ft. depth interval ranging from 20.1 J mg/kg (S104-5501) to 810.0 J mg/kg {S104-S501)
Concentrations of fead were detected in 2 of 2 samples in the 5-10 ft. depth interval at 26.1 J mg/kg (S104-
SBO1)and 18.5 T mg/kg (S104-SB0O2). Concentrations were detected in 3 of 3 samples at or below the 10 ft.
depth interval ranging from 9.8J mg/kg (5104-SB02) to 17.3 I mg/kg (S164-SBO1).

Mercury concentrations generally exhibited a decreasing trend with depth. Mercury was detected in 3 of 4
samples in the surface to 5 ft. depth intervat ranging from 0.085 mg/kg (S104-SB01) to 1.00 mg/kg (S104-
S801). Concentrations of mercury were detected in 2 of 2 samples in the 5-10 ft. depth interval at 0.089
mg/kg (5104-SB01) and 0.051 mg/kg (5104-SB02). Concentrations were detected in 3 of 3 samples at or
below the 10 ft. depth interval ranging from 0.019 mg/kg (S104-SBC1) to 0.030 mg/kg (S104-SBO1).

Nickel concentrations generally exhibited a decreasing trend with depth. Nickel was detected in 4 of 4
samples in the surface to 5 ft. depth interval ranging from 22.3 mg/kg (5104-5501) to 48.9 mg/kg ¢S104-
SS01). Concentrations of nickel were detected in 2 of 2 samples in the 5-10 fi. depth interval at 16.7 mg/kg
{8104-SB01) and 38.0 mg/kg {S104-5B02). Concentrations were detected in 3 of 3 samples at or below the
10 ft. depth interval ranging from 19.3 mg/kg (S104-SB0O2) to 38.4 mg/kg (S104-SB01).

Seienium was detected in three of the soil samples at 5104, Concentrations of selenium were detected at
S5104-SB02 in both the surface to 5 ft. depth interval (0.70 mg/kg) and at or below the 10 ft. depth interval
(1.5 mg/kg). Selenium was also detected at $104-8501 in the surface to 5 ft. depth interval (0.74 J mg/kg).

Silver was not detected in any samples at SWMU S104.

Zinc concentrations generally exhibited a decreasing trend with depth. Zinc was detected in 4 of 4 samples in
the surface to 5 ft. depth interval ranging from 111 mgkg (S104-SS01) to 740 mg/kg (S104-S501).
Concentrations of zinc were detected in 2 of 2 samples in the 5-10 ft. depth interval at 73.5 mg/kg (S104-
SBO1) and 117 mg/kg (8104-SB02). Concentrations were detected in 3 of 3 samples at or below the 10 {t.
depth interval ranging from 57.0 mg/kg (S104-5B02) to 101 mg/kg (S104-SBO1}.

SVOCs

SVOCs were only detected in the surface to 5 ft. depth interval at two locations, S104-SB01 and $104-SB02.
At S104-SBO1, butylbenzylphthalate and bis(Z-ethylhexylphthalate were detected at concentrations of 280
and 1,000 pg/kg, respectively. Several SVOCs were detected at S104-SB02. Butylbenzylphthalate and bis(2-
ethylhexyl)phthalate were detected at this location as well, but in addition, low concentrations of
fluoranthene, isophorone, phenanthrene, and pyrene were detected, ranging in concentrations of 41J
(phenanthrene} to 81J pg/kg (ssophorone). No SVOCs were found at or below the 5 ft depth interval.
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VOCs

Only one VOC concentration was detected at SWMU S104. 2-Butanone was detected in the 5-10 ft. depth
interval at a concentration of 12 pg/kg (S104-SBO1),

4,356 Discussion

As with the shot blast dust collector at S103, the principle constituents of concern at this unit are metals.
SVOCs and VOCs were detected very infrequently. One exception to this trend occurred at location S104-
SB02 where several SVOCs were detected in the surface soil.

The inorganic data strongly suggest a surface soil impact in the vicinity of the former shot blast storage area.
As with SWMU S103, several of the RCRA metals exhibit concentration profiles that suggest surface
deposition of metals on the surface of the soil. The highest concentrations of barium, cadmium, chromium,
lead, and mercury all occur in the surface to 5 ft. depth interval. Only arsenic and selenium did not exhibit a
similar trend. (Silver was not detected at S104). This 15 the same trend for the same metals described in
SWMU 8103,

4.3.6  SWMU 5105 - Former Caustic Rinse System and Caustic Sludge Holding Tank
4.3.6.1 Unit Description

Information regarding the former caustic rinse system and caustic sludge holding tank was provided during
discussions with facility personnel. Prior to the stallation of the WWTP, Franklin Steel Company operated
a caustic rinse system that included a caustic sludge holding tank. The holding tank was located just south of
the dust collectors and north of the caustic-wash room. The tank was removed after the WWTP was placed
on line.

4.3.6.2 Potential Contaminants

The caustic rinse solution was based on sodiam hydroxide. Potential contaminants include constituents
associated with the exterior painted surfaces of drums and any residual substances that may have been in the
inside of the drums prior to reconditioning.

4.3.6.3 Potential Releases

There are no known or documented releases from this unit.

4.3.6.4 Summary of Investigation

One soil boring was instalied during Phase Tof RFFI Part 1. Two samples were collected, one from the surface
{0 5 ft. depth interval and the other from the 13-15 ft. interval. Three more soil borings were installed during
the RFI Part 1 Phase Il in 1997 and a groundwater well was installed in March 1998. Ten additional samples

were collected from the three Phase Il soil borings. The sample locations from SWMU S105 are shown in the
table below.
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SURFACE SOIL SOIL BORING WELL/PIEZOMETER SEDIMENT SURFACE WATER
- S108-5R011 S105-MWO1 - -
$105-SBO2
S105-SBO3 . .-
$105-$B04 - - -

Sampling (or well/piezometer installation} associated with Phase L RFI Part |

4.3.6.5 Analytical Resulis

A discussion of the analytical results for the soil sampling is presented in the sections below. Twelve soil
samples were collected from the four discrete sampling locations. A summary table of all detected analytical
results 1s found in Table 4.3.6. Groundwater sampling results are presented in Section 4.7.

Inorganics

Aluminum concentrations exhibited no apparent trend with depth. Aluminum was detected in 4 of 4 samples
in the surface to 5 ft. depth interval ranging from 2,320 mg/kg (S105-SB02) to 11,000 mg/kg (S105-SB03).
Concentrations of aluminum were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 8,320
mg/kg (S105-5B02) to 10,500 mg/kg (S105-SB04). Aluminum was detected in 5 of 5 sampies at or below
the 10 1t. depth interval ranging from 3,500 mg/kg (S105-SBO01) to 9,920 mg/kg (S105-SB04).

Antimony concentrations exhibited a decrease with depth. Antimony was detected in 1 of 5 samples in the
surface to 5 ft depth interval at a concentration of 10.5J mg/kg (S105-SB02). Antimony was not detected at
or below the 5 ft depth interval.

Arsenic concentrations exhibited no definite trend with depth. Arsenic was detected in 4 of 4 samples in the
surface to 5 ft. depth interval ranging from 3.3 mgkg (S105-SB04) to 20 mg/kg (S105-SB03).
Concentrations of arsenic were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 11.9
mg/kg (5105-8B02) t0 22.4 mg/kg (S105-SB04). Arsenic was detected in 5 of 5 samples at or below the 10
ft. depth interval ranging from 7.6J mg/kg (S105-SBO1) to 48 mg/kg (S105-SB04).

Barium concentrations exhibited no apparent trend with depth. Barium was detected in4 of 4 samples in the
surface to 5 ft. depth interval ranging from 58.5 mg/kg (S105-SB02) to 3,860 mg/kg (S105-SB04).
Concentrations of barium were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 93.0
mg/kg (5105-SB02) to 278 mg/kg (S105-SB03). Barium was detected in 5 of 5 samples at or below the 10 ft.
depth interval ranging from 46.1 mg/kg (S105-SB04} to 254 mg/kg (S105-SBO4).

Cadmium concentrations exhibited no apparent trend with depth. Cadmium was detected in 3 of 4 samples in
the surface to 5 ft. depth interval ranging from 0.49 mg/kg (S105-SB02) to 79.1 mg/kg (S105-SB0O4).
Concentrations of cadmium were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 0.47
mg/kg (S105-SB02) to 1.6 mg/kg (S105-SB03). Cadmium was detected in 4 of 5 samples at or below the 10
ft. depth interval ranging from 0.50 mg/kg (5105-SB04) to 2.4 mg/kg (S105-SB04).

Chromium concentrations exhibited ne apparent trend with depth. Chromium was detected in 4 of 4 samples
in the surface to 5 {t. depth mnterval ranging from 15.0 mg/kg (S105-SB01) to 461 mg/kg (S105-SB04).
Concentrations of chromium were detected in 3 of 3 samples in the 5-10 ft depth interval ranging from 20.6
mg/kg (5105-85B04) to 35.2 mg/kg (S105-SB03). Chromium was detected in 5 of S samples at or below the
10 ft. depth interval ranging from 9.8 mg/kg (S105-SB04) to 38.7 mg/kg (S105-SBO1).
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Copper concentrations exhibited no apparent trend with depth. Copper was detected in 4 of 4 samples in the
surface to 5 ft. depth interval ranging from 24.9 mg/kg (S105-SB02) to 436 mg/kg (S105-SB04).
Concenfrations of copper were detected in 3 of 3 samples in the 5-10 ft depth interval ranging from 30.2
mg/kg (S105-5B02) to 48.60 mg/kg (S105-8SBO3). Copper was detected in 5 of 5 samples at or below the 10 fi.
depth interval ranging from 19.5 mg/kg (5105-SB04) to 24.6 mg/kg (S105-SBO3).

Cyanide was detected in one sample. Cyanide was detected at or below the 10 ft. depth interval at a
concentration of 0.69] mg/kg (S105-SBO1).

Lead concentrations exhibited no apparent trend with depth. lLead was detected in 4 of 4 samples in the
surface to 5 ft. depth interval ranging from 13.2 mg/kg (S105-SB01) to 4,070 mg/kg (S105-SBO4).
Concentrations of lead were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 18.9Y mg/kg
{5105-SB02) to 86.9)2 mg/kg {(S105-SBO3). Lead was detected in 5 of 5 samples at or below the 10 ft depth
interval ranging from 10.1 mg/kg (S105-SB04) te 92.4 mg/kg (5105-SB04).

Mercury concentrations exhibited no apparent trend with depth. Mercury was detected in 3 of 4 samples in
the surface to 5 ft. depth interval ranging from 0.051 mg/kg ($105-SB03) to 0.41J mg/kg (S105-SB04).
Concentrations of mercury were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 0.043
meg/kg (8105-SB02) to 0.074) mg/kg (S105-SB04). Mercury was detected in 4 of 5 samples at or below the
10 ft. depth interval ranging from 0.020] mg/kg (S105-SB04) to 0.059 mg/kg (S105-SB04).

Nickel concentrations exhibited no apparent trend with depth. Nickel was detected in 4 of 4 samples in the
surface to 5 ft. depth interval ranging from 27.0 mgkg (S105-SB02) to 257 mg/kg (S105-SB04).
Concentrations of nickel were detected in 3 of 3 sampies in the 5-10 fi. depth interval ranging from 29.7
mg/kg (5105-SB02) to 44.7 mg/kg (5105-SB03). Nickel was detected in 5 of 5 samples at or below the 10 ft.
depth interval ranging from 22.3 mg/kg (S165-SBO1) to 55.4 mg/kg (S105-SB04).

Selenium concentrations exhibited a general increase with depth. Selenium was detected in only I of 4
samples in the surface to 5 ft. depth interval at 9.0 mg/kg (5105-5B04). Concentrations of selenium were not
detected in the 5-10 ft. depth interval. Selenium was detected in 4 of 5 samples at or below the 10 ft. depth
interval ranging from ¢.54 mg/kg (S105-SB04) to 1.5 mg/kg (S105-5B04).

Silver was detected in one sample. Silver was detected in the surface to 5 ft. depth interval at a concentration
of 2.7 mg/kg (S105-SB04). This sample location in the surface to 5 ft. depth interval exhibited higher
concentrations for all of the RCRA metals.

Zinc concentrations exhibited a general decreasing trend with depth. Zine was detected in 4 of 4 samples in
the surface to 5 ft. depth interval ranging from 62.9 mg'kg (S105-SB02) to 5,680 mg/kg (S105-SB04).
Concentrations of zinc were detected in 3 of 3 samples in the 5-10 ft. depth interval ranging from 79.0 mg/kg
(S105-SBO2) to 260 mg/kg (5105-5B03). Zinc was detected in 5 of 5 samples at or below the 10 ft. depth
interval ranging from 72.4 mg/kg (S105-SBO1) to 107) mg/kg {(S105-SB04).

SYOCs

SVOCs were detected at several soil borings and at varicus depth intervals. The only SVOC that was
detected frequently at SWMU S105 was bis(2-ethylhexyhphthalate. Bis(2-ethylhexylphthalate was detected
in 8 of 12 samples at concentrations ranging from 477J pg/kg {S105-5B04 at or below the 10 ft. depth interval)
t0 2,000 pg/kg (8105-8B01 at or below the 10 ft. depth interval).

The sample collected from S105-SBO1 at or below the 10 ft depth interval contained many semivolatile
contaminants, including many PAHs. Twenty-two separate SVO(C constituents were detected in that sample

at concentrations ranging from 67 pg/kg (benzol{g.h,i)perylene) to 2,600 pg/kg (naphthalene).
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Three other samples contained several SVOCs. The sample collected from S105-SB02 in the 5-10 ft. depth
interval contained four different SVOCs ranging in concentration from 160 pg/kg (phenol) to 1,100 pg/kg
{bis(2-ethylhexyl)phthalate). The sampie collected from S105-SB04 in the surface to 5 ft. depth interval
contained seven different SVOCs ranging in concentration from 50 pg/kg (fluoranthene) to 1,600 pg/kg
(bis(Z-ethylhexyl)phthalate). The sample collected from S105-SBO3 at or below the 10 ft. depth interval
contained five different SYOCs ranging in concentration from 41 pg/kg (fluoranthene) to 290 ug/kg (bis(2-
ethythexyljphthalate).

VOCs

VOCs were primarily detected in samples S105-SB01 (at or below the 10 ft. depth interval), $105-SB02 (5-10
ft. depth interval), and S105-SB03 {at or below the 10 ft. depth interval). Lower concentrations of VOCs
were sporadically detected, such as 2-butanone (7.8 ug/kg in S105-SB04 at or below the 10 ft. depth interval)
and acetone (21 pg/kg in S105-SB04 at or below the 10 ft. depth interval).

Seven VOC compounds were detected in sample S105-SBO03 at or below the 10-11 ft. depth interval. Their
concentrations ranged from 11 ug/kg {methylene chloride} to 440 pg/kg (acetone).

Four VOC compounds were detected in sample $105-SB02 in the 5-10 ft. depth interval. Concentrations
ranged from 1,700 pg/kg (chlorobenzene} to 93,000 ug/kg (total xylenes). Ethylbenzene and toluene were
also detected in concentrations of 22,000 and 27,000 pg/kg, respectively.

Five VOC compounds were detected in sample $105-SB0I at or below the 10 ft. depth interval.
Concentrations ranged from 1,200J pg/kg (tetrachloroethene) to 140,000 ug/kg (total xylenes).
Chlorobenzene, ethylbenzene and toluene were also detected in concentrations of 3,900 ug/kg, 40,000 pgikg,
and 40,000 ug/kg, respectively.

4.3.6.6 Discossion

The inorganic analysis reveals that metal concentrations are homogeneously distributed in the soil at S105.
This suggests that activities involving inorganic constituents at the Former Caustic Rinse System and Caustic
Studge Holding Tank have not impacted the soil in the area. The exception to this is the single high-metal
sample taken at S105-SB04 in the surface to 5 ft. depth interval. This sample was collected at a location
adjacent to the drum conveyance line. The metals detected in this sample may have originated from the
conveyance line rather than the caustic rinse system.

The SVOC data do not demonstrate a pattern or suggest a particular source. A variety of SVOCs were
detected primarily in four samples: S105-SB01 (at or below the 10 ft. depth interval), $105-5B02 (5-10 ft.
depth interval}, S105-SBO3 (at or below the 10 ft. depth interval), and S105-SB04 (surface to 5 ft. depth
interval). The S105-SBC1 sample contained 22 different SVOCs. Based on these data, it is not possible to
identify the source of the SVOC contamination at the unit. The only SVOC that was frequently detected was
bis(2-ethylhexyl)phthalate. This chemical is frequently detected in other active plant process areas and was
detected at SWMU S105 in 8 of 12 samples.

The VOC data were distributed similarly to the SVOC data. The VOCs detected were concentrated in
samples S105-SB01 (at or below the 10 ft. depth interval), 3105-SB02 (5-10 ft. depth interval), and S105-
SBO3 (at or below the 10 {t. depth interval). These are three of the four samples in which the SVOCs were
detected. The sample collected from the S105-SB01 location contained total xylenes at 140,000 pg/kg and
ethylbenzene and toluene at 40,000 pg/kg. The sample collected from the S105-SB02 location contained
similarly high concentrations of VOCs,
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4.3.7 SWMU 5106 - OXIDIZER SYSTEM
4.3, 7.1  Unit Description

The former Oxidizer System includes the following structures: former thermal oxidizer, former oxidizer pit,
former lugger box storage area, concrete storage pad, conveyor line from oxidizer and former sludge pile area.
Each of these structures or units is linked to the thermal oxidizing process.

In 1995 and 1996, a new oxidizer was constructed and the existing oxidizer is now only used for drum
preparation. The old oxidizer formerly accepted open head drums on a conveyor belt for cleaning via thermal
oxidation, Once the drums entered the oxidizer building, they were rotated from an upright to an upside down
position, and then placed on a conveyor. Any residue remaining in the empty drums was oxidized as the
drums pass through the unit. A resultant sludge was accumulated in the quench basin (oxidizer pit) that
underlined the conveyor line.

The oxidizer sludge was dredged from the quench basin and placed in a specially designed lugger box for
dewatering. The shidge was dewatered by gravity as the lugger box was situated on a sloping concrete pad.
The concrete pad sloped eastward, toward the oxidizer pit. Once the specially designed lugger box was full.
the dewatered oxidizer studge was transferred from the dewatering lugger box into conventional lugger boxes,
samples were collected for disposal characterization and the lugger boxes were covered with tarps. These
filled lugger boxes were then shipped off-site for appropriate disposal.

The concrete pad and lugger box system for managing oxidizer sludge was installed in 1985, Prior to that
date, the oxidizer sludge was piled on the ground in the general area of the concrete pad. The sludge was not
contained. This sludge pile was removed from the facility and disposed off-site periodically.

Each shipment of oxidizer studge was tested for hazardous characteristics. Non-hazardous oxidizer sludge
was shipped to a solid waste facility. If the oxidizer sludge failed the Toxicity Characteristic Leaching
Procedure test, it was manifested and shipped off-site for treatment and disposal to a treatment, storage and
disposal facility licensed to accept the waste.

The oxidizer was a permitted air source, number NOO1, identified as CSD 111000 Oxidizer. It was controlled
by an afterburner and operated at a minimum temperature of 1,400°F,

Once the drums were processed in the oxidizer, they continued on the conveyor line into the reconditioning
building. If any oxidized material from the drums remained in the drums after passing through the oxidizer,
oxidized material was loosened and fell onto the concrete pad as the drums continued on the conveyor ling.

4.3.7.2 Potential Contaminants

During an inspection on March 20, 1987, Ohio EFPA and Franklin Steel personnel jointly collected two
surface scil samples in the oxidizer area from “hot spot™ sample locations 6 (Hot Spot 3) and 7 (Hot Spot 4)
(Figure 1). Sample location 6 was collected west of the oxidizer and south of sludge loading area. The
surface soil sample from location 7 was collected west of the oxidizer and north of the sludge pit loading area,
adjacent to the lugger box. Analytical results are summarized below (Ohio EPA, 12/11/87; Ohio EPA,
6/23/92):
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Constituent Sample 6 (Hot Spot 3) Sample 7 (Hot Spot 4)
EP Toxic Lead 3,110 pe/kg 11,600 ng/kg
Lead 1,410 mg/kg NA

Chromium 279 mg/kg NA

Cadmium 269 mg/kg NA

Arsenic 3.6 mg/kg NA

Selenium 13.0 mgikg NA

Ethanol 75.0 mg'ke NA

Propanol 215 mg/kg NA

Toluene 77.0 mg/kg NA

NA = Not Analyzed

These areas, referred to as “hot spots”, were excavated and removed by the facility and property disposed.
Confirmatory scil sampling was conducted jointly by Ohto EPA and facility personnel in March 1988.

As mentioned above, composite samples of oxidizer sludge were collected {rom the lugger boxes and
analyzed prior to off-site shipment for appropriate disposal.

No other data from environmental media in the area of the oxidizer operations have been collected and
reported.

4.3,7.3 Potential Releases

Potential releases include spills of oxidizer sludge during sludge pit removal and sludge pit over flow and
handling operations.

4.3.7.4 Summary of Investigation

The following table summarizes RFI investigations at SWMU 5106.

SURFACE SOIL WELL/ ‘
SOIL BORING PIEZOMETER SEDIMENT WATER

$106-8501* $106-SBO1M $108-MwW0oe? - 5106-8W01!
5106-SS02° $106-SBO2 - - -
$106-5503" $106-SB0O3 - -

- §106-SB04 - -

- $106-SBOS - — -

. $106-SB0S - - -

- $106-SB07 - - -

Samphing (or well/piezometer installation} associated with Phase I RFI Part 1.

? Groundwater collected from drilling augers during soil boring instaliation.
* Located immediately down gradient of the old oxidizer in SWMU S108.

4.3.7.5 Analytical Results

A discussion of the analytical resuits for the soil and surface water sampling is presented in the sections
helow. A summary table of all detected analytical results is found in Table 4.3.7. Groundwater results are

presented in Section 4.7.
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4.37.5.1 Soils
Inorganics

Concentrations of aluminum exhibited no definite trend. Concentrations of aluminum were detected in alf 22
soil samples. Aluminum was found at concentrations between 924 mg/kg (S106-S501) and 16,400] mg/kg
(§106-58801) in samples collected from the surface to 5 ft depth interval of SWMU 5106. Concentrations of
aluminum at the 5-10 ft depth interval ranged from 3,830 mg/kg (S 106-SB02) to 29,900 mg/kg (S106-SB03).
Concentrations below the 10 ft depth interval ranged from 6,050 mg/kg {S106-SB05) to 10,800 mg/kg (S106-
SBO2).

Concentrations of antimony exhibited no definite trend. Concentrations of antimony were detected in 8 of 11
soif samples at the surface to 5 ft depth interval at concentrations between 5.8] mg/kg (S106-SB04) and 61.4]
mg/kg (S106-SS02). Concentrations of antimony detected in 3 of 6 soil samples at the 5-10 ft depth interval
ranged between 2.6] mg/kg (S106-5B04) and 7.5 mgikg (S106-SB02). Concentrations of antimony were
detected in 1 of 4 soii samples below the 10 ft depth interval at a concentration of 2.9 mg/kg (S106-SB03).

Concentrations of arsenic exhibited a general increase with depth. Concentrations of arsenic were detected in
all 22-soil samples. Arsenic was found in concentrations between 1.7 mg/kg (5106-S502) and 23.6] mg/kg
(8106-5B01) in samples collected from the surface to 5 ft depth interval of SWMU §106. Concentrations of
arsenic at the 5-10 ft depth interval ranged from 6.6 mg/kg (S106-SB02) to 16.6 mg/kg (S106-SBO3).
Concentrations below the 10 ft depth interval ranged from 20.7 mg/kg (S106-SB03) to 45.1 mg/kg (S106-
SBO5).

Concentrations of barium exhibited a general decrease with depth. Concentrations of barium were detected m
ali 22 soil samples. Barium was found in concentrations of between 125 mg/kg (S106-SB01) and 4,130]
mg/kg (S106-5S502) in samples collected from the surface to 5 ft depth interval of SWMU S106.
Concentrations of barium at the 5-10 ft depth interval ranged from 130 mg/kg (S106-SB03 and $106-SB07)
to 520 mg/kg (S106-SBO2). Concentrations below the 10 ft depth interval ranged from 44.7 mg/kg (S106-
SBOS) to 188 mg/kg (S106- SB02).

Concentrations of cadmium exhibited a decrease with depth. Concentrations of cadmium were detected in 10
of 11 soil samples at the surface to 5 ft depth interval at concentrations between 0.82 mg/kg (S106-SB07) and
4771 mg/kg (5106-5502). Concentrations of cadmium detected in 7 of 7 soil samples at the 5-10 ft depth
interval ranged between 1.0 mg/kg (5106-SBO7) and 25.3 mig/kg (S106-SB02). Concentrations of cadmium
detected in 4 of 4 soil samples below the 10 ft depth interval ranged from 0.70 mg/kg (S106-SB02) to 1.8]
mg/kg {S106-SBO5).

Concentrations of chromium exhibited a decrease with depth. Concentrations of chromium were detected in
all 22 soil samples, Chromiwm was detected at concentrations between 5.6] mg/kg (S106-SB07) and 1,120
mg/kg (S106-S502) in samples collected from the surface to 5 ft. depth interval of SWMU S106.
Concentrations of chromium at the 5-10 ft. depth interval ranged between 15.1J mg/kg (§106-SB07) and 39.5
mg/kg (S106-SB02). Concentrations of chromium detected below the 10 ft. depth interval ranged from 10.7J
mg/kg (S106-8B05) to 17.1 mg/kg {S106-5B02),

Concentrations of copper exhibited a decrease with depth. Concentrations of copper were detected in all 22
soil samples, Copper was detected at concentrations between 0.74F mg/kg (§106-SS01) and 835) mg/kg
(8106-8502) in samples collected from the surface to 5 ft. depth interval of SWMU S106. Concentrations of
copper at the 5-10 ft. depth interval ranged between 23.6] mg/kyg (S106-SB07) and 50.5 mg/kg (S106-SBO2).
Concentrations of copper detected below the 10 fi. depth interval ranged from 25.8 mg/ke (§106-SB07) to
36.1 mg/kg (S106-5B05).
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Concentrations of cyanide were detected in 4 of 11 soil samples at the surface to 5 ft. depth interval at
concentrations between 0.34 mg/kg ($106-5502) and 1.4 mg/kg (S106-3803). Cyanide was not detected in
any soil samples below the 5 ft. depth interval at SWMU 8106,

Concentrations of lead exhibited a decrease with depth. Concentrations of lead were detected in all 22 soil
samples. Lead was found in concentrations of between 12.1] mg/kg (S106-SB07) and 4,310J mg/kg (S106-
5503} in samples collected from the surface to S £1. depth interval of SWMU S106. Concentrations of lead at
the 5-10 ft. depth interval ranged between 13.9J mg/kg (S106-SBO7) and 362 myg/kg (S106-SB02).
Concentrations below the 10 ft. depth interval ranged from 17.97 mg/kg (S106-SB03) to 32.5 mg/kg (S106-
SBO2).

Concentrations of mercury exhibited a decrease with depth. Concentrations of mercury were detected in 7 of
11 soil samples at the surface to 5 ft. depth interval at concentrations between 0.064 mg/kg (S106-SB07) and
0.78 mg/kg (S106-SBO3). Concentrations of mercury detected in 7 of 7 soil samples at the 5-10 ft. depth
interval ranged between 0.032] mg/kg (S106-SB02) and 0.17 mg/kg (S106-SB04). Concentrations of
mercury detected in 4 of 4 soil samples below the 10 ft. depth interval ranged from 0.031 mg/kg (8106 SB03)
to 0.066J mg/kg (§106-5B02).

Concentrations of nickel exhibited a decrease with depth. Concentrations of nickel were detected in 11 of 11
soil samples at the surface to 5 ft. depth interval at concentrations between 8.5 mg/kg (S106-SB07) and 99.7
mg/kg (S106-5503). Concentrations of nickel detected in 7 of 7 soil samples at the 5-10 ft. depth interval
ranged between 19.10 mg/kg (S106-5B02) and 66.7 mg/kg (5106-SB05). Concentrations of nickel detected
in 4 of 4 soil samples below the 10 ft. depth interval ranged from 29.1 mg/kg (S106-SBO7) to 49.1mg/kg
{(S106-SBO3).

Concentrations of selenium were found in a limited number of results and exhibited a dectease with depth.
Concentrations of selenium were detected in 7 of 11 soil samples at the surface to 5 ft. depth interval at
concentrations between 0.60 mg/kg (S106-SB04) and 4.5] mg/kg (S106-SB03). Concentrations of selenium
detected in 1 of 7 soil samples at the 5-10 ft. depth interval were 0.59 mg/kg (S106-SB02). Concentrations of
selenium were detected in 2 of 4 soil samples below the 16 ft. depth interval at 1.3 mg/kg (S106-SB03) and
2.4 mg/kg (S106-SBO5).

Concentrations of silver were found in a limited number of results and exhibited a decrease with depth.
Concentrations of silver were detected in 5 of 11 soil samples at the surface to 5 ft. depth interval at
concentrations between 1.4 mg/kg (5106-SB02) and 20.2 mg/kg £5106-5503). Concentrations of silver were
detected in 3 of 7 soil samples at the 5-10 ft. depth interval between 0.31mg/kg (S106-SB04) and 1.2 mg/kg
(5106-SB0O7T). Concentrations of silver were not detected below the 10 ft. depth interval.

Concentrations of zinc exhibited a decrease with depth, Concentrations of zinc were detected in 11 of 11 soil
samples at the surface to 5 {t. depth interval at concentrations between 30.0 mg/kg (S106-SBQ7) and 6,740
mg/kg (S106-SS03). Concentrations of zinc detected in 7 of 7 soil samples at the 5-10 ft. depth interval
ranged between 106 mg/kg (§106-5SB07) and 630 mg/kg (5106-SB02). Concentrations of nickel detected in
4 of 4 soil samples below the 10 ft. depth interval ranged from 137 mg/kg (S106-SB02) to 159 mg/kg (S106-
SBO2).

SVOCs
SVOCs were analyzed in 15 of 22 samples from 10 locations in SWMU S106. The number and concentration

of SVOC constituents decreased with depth, with the majority of constituents appearing in samples from the
surface to 5 {t. depth interval. The primary SVOCs detected were PAHs and phthalates.
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Concentrations of PAHs exhibited a decrease with depth. Concentrations of PAHs were detected in 8 of 11
soil samples at the surface to 5 ft. depth interval between 40] pg/kg (benzo{a)pyrene at S106-SB02) and 350
ug/kg (fluoranthene at S106-SB02). Only one boring had PAHSs at detectable concentrations at the 5-10 ft,
depth interval. PAHs were found in S106-SB06 between 871 pg/kg (benzo(k)fluoranthene) and 290 pg/kg
(benzo(b)fluoranthene). No PAHs were detected below the 10 ft. depth interval.

Concentrations of phthalates exhibited a decrease with depth. Concentrations of butyl benzyl phthalate were
found in 4 of 11 samples from the surface to 5 ft. depth interval between 847 pg/kg (S106-SB03} and 8,000]
ug/kg in S106-SB06). Concentrations of butyl benzyl phthalate were detected in 1 of 8 samples from the 5-10
ft. depth interval (1,900 pg/kg in S106-SB0OG6). Concentrations of butyl benzyl phthalate were not detected in
soil samples below the 10 ft. depth interval.

Concentrations of bis(2-ethylhexyl)phthalate were detected in 10 of 11 samples from the surface to 3 ft. depth
interval between 240J pg/kg (S106-SB02) and 86,000 pgikg (S106-SB06). Concentrations of bis(2-
ethylhexyhphthalate were detected in 5 of 7 samples from the 5-10 ft. depth interval between 79Y pefkg
(5106-SB04) and 8,400 pg/kg (S106-SBO6). Concentrations of bis(2-ethylhexyl)phthalate were not detected
in soil samples below the 10 {t. depth interval.

The only other SVOCs detected in surface soil samples at SWMU S106 were 2-methylnaphthalene (61 pg/kg
in $106-8801), N-nitrosodipheniyamine (73 pug/kg in $106-SS01, 130 pg/kg in S106-SB03) and isophorone
(95) ng/kg in S106-8802).

VOUCy

VOCs were found in 18 of 22 samples from 10 locations in S106. The number and concentration of VOC
constituents decreased with depth. The primary VOCs detected included 2-butanone, acetone, ethylbenzene,
methylene chloride, toluene, and xylenes. 1,2-Dichloroethene, 4-methyl-2-pentanone, benzene,
chiorobenzene, tetrachloroethene, and vinyl chioride were also detected in 1 or 2 samples.

Concentrations of 2-butanone were detected in 2 of 11 samples from the surface to 5 ft. depth interval at
concentrations between 813 pg/kg (S100-SB0OG) and 140T ug/kg {§106-SB05). Concentrations of 2-butanone
were detected in 3 of 7 samples from the 5-10 ft. depth interval between 297 pg/kg (S106-SB03 and S106-
SBOS) and 34 pg/kg (S106-SBO4). 2-Butanone was not detected below the 10 ft. depth interval.

Concentrations of acetone were detected in 5 of 11 samples from the surface to 5 ft. depth interval at
concentrations between 327 ug/kg (S106-SB04) and 1,100F pg/kg int (S106-S501). Acetone was detected in 6
of 7 samples from the 5-10 ft. depth interval between 15J pug/kg (S106-SB07) and 1507 ug/kg (S106-SB03
and 5106-5B04). Acetone was detected in 4 of 4 samples below the 10 ft. depth interval at concentrations
between 20§ ng/kg (S106-SB02) and 49) pgfkg (S106-SB0O3),

Concentrations of ethylbenzene were detected in 4 of 11 samples from the surface to 3 ft. depth interval
between 697 ng/kg (S106-8801) and 1,200 pg/kg (S106-SBOS). Ethylbenzene was detected in 1 of 7 samples
from the 5-10 ft. depth interval at a concentration of 12J pug/kg (S106-SB05). Ethylbenzene was detected in
only 1 of 4 samples befow the 10 ft. depth interval at a concentration of 5.87 ug/kg (S106-SB05).

Concentrations of methylene chloride were detected in 3 of 11 samples from the surface to 5 ft. depth interval
between 4J pg/kg (S106-SS03) and 42F pg/kg (5106-S502). Methylene chloride was detected in 1 of 4
samples below the 10 ft. depth interval at a concentration of 3.27 ugfke (S106-SB03). Methylene chloride
was not detected in the 5-10 ft. depth interval.
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Concentrations of toluene were detected in 5 of 11 samples from the surface to 3 ft. depth interval between 3J
ng/kg (S106-5801) and 1,700 ug/kg (S106-SB06). Concentrations of toluene were detected in 2 of 7 samples
from the 5-10 ft. depth interval at 3.0] pg/kg (S106-SB06) and 7.1 pg/kg (S106-SBOS). Toluene was
detected in only 1 of 4 samples below the 10 ft. depth mterval at a concentration of 3.47 ug/kg (S106-SBG5 ).

Concentrations of xylenes were detected in 5 of 11 samples from the surface to 5 ft. depth interval between 5J
ug/kg (5106-8501) and 3,400 pg/kg (S106-SB06). Concentrations of xylenes were detected in 2 of 7 samples
from the 5-10 ft. depth interval between 2.7 ug/kg (S106-SB04) and 19] pg/kg (8106-SB05). Xylenes were
detected in only | of 4 samples below the 10 ft. depth interval at a concentration of 11J pg/kg (S106-SBO3S),

I,2-Dichloroethene was detected in only [ of 22 samples (9.0F pg/kg in S106-SBOS at 5-10 ft. depth interval).
4-Methyl-2-pentanone was detected in only 1 of 24 samples (87 pg/kg in S106-S801 at surface to 5 ft. depth
interval). Benzene was detected in only 1 of 22 samples (12 pgikg in S106-SB0G at 5-10 ft. depth interval).
Chlorobenzene was detected in only 1 of 22 samples (62 pg/kg in S106-SB06 at surface to 3 ft. depth
interval). Tetrachloroethene was detected in 2 of 22 samples (5J pg/kg in S106-8503 and 29) pg/kg in S106-
SBO7, at the surface to 5 fi. depth interval). Vinyl chloride was detected in only 1 of 22 samples (4.0 ng/kg
in S$106-SBOS at the 5-10 ft. depth interval).

4,3.7.6 Discussion

The concentration and dispersion of chemicals generally decreases with depth. An exception to this was the
RCRA metal barium. The highest concentrations of barium were in five surface soil samples (between 994
mg/fkg in S106-5SB0O6 and 41307 mg/kg in 5106-8502) and one 5-10 ft. sample (520 mg/kg in $106-SB02).
Chromium was detected in all 22 soil samples at concentrations between 5.6J mg/kg (S106-5B07yand 1,120
mg/kg (S106-S502) at a depth of 5 ft. Chromium concentrations at the 5-10 ft. depth interval ranged between
15.1T mg/kg (S106-SB07) and 39.5 mg/kg (S106-5SB02} and below the 10 ft. depth interval from 10,7 mg/ke
(8106-SBO5) to 17.1 mg/kg (S106-SB02). Lead analysis indicated a decrease in concentration with depth.
Lead was found in concentrations of between 12.1] mg/kg (S106-SBO7) and 4,310F mg/kg (S106-8503) in
samples collected from the surface to a 5 ft. depth. Lead concentrations at a 5-10 ft. depth ranged between
13.9F mg/kg (S166-SB07) and 362 mg/kg (S106-5B02) and below the 10 ft. depth ranged from 17.9] mg/kg
(§106-SB03) to 32.5 mg/kg (S106-SB02).

The largest number of SVOCs, including PAHs and phthalates, are reported in surface soil samples at
locations $106-8501, S$106-5502, S106-5S503, S106-5SB02, 5106-SBOS, and S106-SB06. S106-SB06 also
exhibited several SVOCs at the 5-I0 ft. interval. Other sampling locations have only one or two
contaminants. One widespread constituent is bis(2-ethylhexyl)phthalate. Concentrations of bis(2-
ethylhexyl)phthalate were found in 15 of 22 samples, mostly in the surface to 5 ft. depth interval.

Most of the VOC concentrations found were at sample locations SI06-SB05 and S106-SB06 at all depth
intervals. The highest concentrations found at these two locations were at the surface. In addition, groupings
of VOCs were found in the surface to 5 ft. depth interval at S106-3S01 and S106-S502. The rest of the
sampling locations contained very little VOCs.

43.8 SWML S107 - DRUM STORAGE AREA #1
4.3.8.2  Unit Description

Drum Storage Area #1 (SWMILU 5107) is located south of the WWTP building. Only part of this area is
currently used for drum storage. The employee parking ot area, located on the west side of this unit, south of
the gravel access road was used during the late 1980s for drum storage when operations were at their peak.
The facility presently stores approximately one month of drums to be processed in the active portion of
SWMU S107..
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Closed head drums are stored in SWMU S107. The drums are stacked pyramid fashion and end to end on
their sides in long rows. The drum storage area is not paved.

During construction of the facility, flyash and foundry sand was used as backfill material. The flyash came
from the City of Columbus Spring Street Power Plant and the foundry sand came from the former Claycraft
facility. The fill material exists intermixed with surface soil within SWMU 5107, not as a discernable
separate matrix. As such, it was not considered a separate environmental medium, but rather as part of the
existing soil matrix. Since SWMU 5107 has been characterized using a grid sampling system, the fill
material, as part of the soil matrix, has also been characterized.

4.3.8.2 Potential Contaminants

No samples had been collected from environmental media within SWMLJ $107 prior to the RFL
4.3.8.3 Potential Releases

There are no known or documented releases from this unit.

4.3.84 Summary of Investigation

The following table summarizes RFI investigations at SWMU S107.

SURFACE S0i1L WELL/ SURFACE
SOIL BORING PIEZOMETER SEDIMENT WATER
$107-8801 §107-pzo1! §107-P201 2 - -
$107-88072 S107-SBO3 S107-MW(2 - -
$107-8803° $107-$SB04 - - _
§107-8S04" 5107-SB0S - - .
S107-8505 $107-SB06 - ;)

- $107-SBO7 - - .
$100-5508" S107-SB08 - . .
S100-8509% 5107-SB09 - . .

S107-SB1D - N -

- 8107-SB11 - . o

- 8107-SB12 - N -

5107-5B13 - - .
- 5107-SB14 — -m

! Sampling (or well/piezometer installation) associated with Phase I RFI Part 1.
* Groundwater coliected from driliing augers during soil boring instaliation.
? Surficial sample of black cinder-like fil material from City of Columbus Spring Street coal-burning power plant.

4.3.8.5 Analytical Results
A discussion of the analytical results for the soil sampling is presented in the sections below, Fifty-two soil

samples were collected from 19 locations at SWMU S107. A summary of all detected analytical results is
contained in Table 4.3.8. Groundwater sampling results are presented in Section 4.7.
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Inorganics

Concentrations of aluminum exhibited a general increase with depth. Concentrations of aluminum were
detected in all 52-soil samples. Aluminum was found in concentrations of between 612 mg/kg (S107-SB09)
and 22,400 I mg/kg (5107-8503) in samples collected from the surface to 5 fi. depth interval of SWMU S107.
Concentrations of aluminum at the 5-10 ft. depth interval ranged from 2,650 mg/kg (S107-SB13) to 10,500
mg/kg (S107-SB06). Concentrations below the 10 ft. depth interval ranged from 4,920 mg/kg (S107-SB10)
to 14,800 mg/kg (S107-SBO3).

Concentrations of antimony exhibited a general decrease with depth. Concentrations of antimony detected in
16 of 24 soil samples at the surface to 5 ft. depth interval ranged between 1.9] mg/kg (S107-5802) and 90.1J
mg/kg (S107-SB07). Concentrations of antimony were detected in 1 of 13 soil samples at the 5-10 ft. depth
interval at a concentration of 2.7 mg/kg (S107-SB12). Concentrations of antimony detected in 2 of 13 soil
samples below the 10 ft. depth interval ranged from 5.5J mg/kg (S107-5B14) to 7.0J mg/kg (S107-SBOT).

Concentrations of arsenic exhibited a general increase with depth. Concentrations of arsenic were detected in
all 52-s0il samples. Arsenic was found in concentrations of between 2.2 mg/kg (S107-SB09) and 56.13
mg/kg (S107-SS02) in samples collected from the surface to 5 ft. depth interval of SWMU S107.
Concentrations of arsenic at the 5-10 ft. depth interval ranged from 3.9 mg/kg (5107-SB13) to 49.5 mg/kg
(5i07-SB12). Concentrations below the 10 ft. depth interval ranged from 8.3 mg/kg (S107-SB03) t0 29.9
mg/kg (S107-SBO4).

Concenfrations of barium exhibited a general decrease with depth. Concentrations of barium were detected in
alt 52-soil samples. Barium was found in concentrations of between 44.4) mg/kg (S107-SB14) and 5,4C0
mg/kg (S107-8B12) in samples collected from the surface to 5 fi. depth interval of SWMU S107.
Concentrations of barium at the 5-10 ft. depth interval ranged from 45.8 mg/kg (S107-8B12) to 263] mg/kg
(8107-8813). Concentrations below the 10 ft. depth interval ranged from 43.8 mg/kg (S107-SB0O4} to 138J
mgkg (S107-SB13).

Concentrations of cadmium exhibited a general decrease with depth. Concentrations of cadmium detected in
12 of 22 soil samples at the surface to 5 {t. depth interval ranged between 0.56] mg/kg (S107-SBi4) and 38.6
mg/kg (S107-SB10). Concentrations of cadmium detected in 9 of 13 soil samples at the 5-10 ft. depth
interval ranged from 0.58 mg/kg (5107-5B11) to 1.8 mg/kg (S107-SB06). Concentrations of cadmium
detected in & of 13 soil samples below the 10 ft. depth interval ranged from 0.57 mg/kg (S107-SB0S) to 4.9J
mg/kg (S107-SB14).

Concentrations of chromium exhibited a decrease with depth. Concentrations of chromium were detected in
atl 52-soil samples. Chromium was detected in concentrations of between 6.3J mg/kg (S107-SB09) and 135J
mglkg (5107-SB07) in samples collected from the surface to 5 ft. depth interval of SWMU S107.
Concentrations of chromium at the 5-10 ft. depth interval ranged between 9.1 mg/kg (S107-SB12)and 39.8J
mg/kg (S107-SB13). Concentrations below the 10 ft. depth interval ranged from 9.4F mg/kg (S107-SB09) to
52.43 mg/kg (S107-SB14).

Concentrations of copper exhibited a general decrease with depth. Concentrations of copper were defected in
all 32-soil samples. Copper was detected in concentrations of between 5.1 mg/kg (S107-SB09)} and 409
mg/kg (SI07-SBO7) in samples coliected from the surface to 5 ft. depth interval of SWMU S107.
Concentrations of copper at the 5-10 {t. depth interval ranged between 18.4 mg/fkg (S107-SB06) and 41.1
mg/kg (8107-5B03). Concentrations below the 10 ft. depth interval ranged from 23.4 mg/ke (S107-SB13) fo
45.8 mg/kg (S107-SBO7T).

Cyanide was found in two samples in SWMU S107. Cyanide was found in concentrations of 1.2 mg/kg
(S107-5504) and 0.84 mg/kg (S107-SB 10} in samples collected from the surface to 5 ft. depth interval of
SWMU S107. No detectable concentrations of cyanide were observed below the 5 fi. depth interval.
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Concentrations of lead exhibited a decrease with depth. Concentrations of lead were detected in all 52-soil
samples. Lead was found in concentrations of between 9.0] mg/kg (S107-8B09) and 878 mg/ke (S107-SBGT)
in samples coliected from the surface to 5 ft. depth interval of SWMU S107. Concentrations of lead at the 5-
10 ft. depth interval ranged between 8.0 mg/kg (S107-SB06) and 139) mg/kg (S107-SB13). Concentrations
below the 10 ft. depth interval ranged from 10.5F mg/kg (S107-SBOE) to 1831 mg/kg (S107-5B14),

Concentrations of mercury exhibited a decrease with depth. Concentrations of mercury were detected in 11 of
22 soil samples at the surface to 5 ft. depth interval at concentrations between 0.036 mg/kg (5107-SB05) and
41.4 mg/kg (S107-8504). Concentrations of mercury detected in 9 of 13 soil samples at the 5-10 ft. depth
mterval ranged between 0.034 mg/kg (S107-SB11) and 0.072 mg/kg (S107-SB13). Concentrations of
mercury detected in 8 of 13 soil samples below the 10 ft. depth interval ranged from 0.030 mg/kg (S107-
SB05) to 0.18 mg/kg (S107-SB14).

Concentrations of nickel were detected in 22 of 22 soil samples at the surface to 5 ft. depth interval at
concentrations between 5.3 mg/kg (S107-SB09) and 24.4 mg/kg (S107-S505). Concentrations of nickel
detected in 13 of 13 soil samples at the 5-10 ft. depth interval ranged between 20.8 mg/kg (S107-SB06) and
58.4 mg/kg (S107-SB12). Concentrations of nickel detected in 13 of 13 soil samples below the 10 ft. depth
interval ranged from 28.6 mg/kg {S107-SB09) to 50.1 mg/kg (S107-5B14}.

Concentrations of selenfum exhibited a general decrease with depth. Concentrations of selenium were
detected in 12 of 22 soil samples at the surface to 5 ft. depth interval at concentrations between 0.251 mg/kg
(S107-5501) and 4.5 mg/kg (S107-SS04). Concentrations of selenium detected in 7 of 13 soil samples at the
5-10 ft. depth interval ranged between 0.57 mg/kg (S107-SB03) and 3.0 mg/kg (S107-SB06). Concentrations
of selenium detected in 9 of 13 seil samples below the 10 ft. depth interval ranged from 0.64 mg/kg (S107-
SB10) to 2.3 mg/kg (S107-8B04 and S107-SBOT).

Concentrations of silver were found in a limited number of resuits. Concentrations of silver were detected in
5 of 22 soil samples at the surface to 5 ft. depth interval at concentrations between 0.51 mg/kg (S107-5504)
and 1.1 mg/kg (5107-5503). Silver was not detected in any samples below the 5 ft. depth interval of SWMU
S107.

Concentrations of zinc exhibited a decreasing trend with depth. Concentrations of zinc were detected in 22 of
22 soil samples at the surface to S ft, depth interval at concentrations between 23.1 mg/kg (8107-SB09) and
2,100 mg/kg (S107-SB07). Concentrations of zinc detected in 13 of 13 soil samples at the 5-10 £t. depth
interval ranged between 62.0 mg/kg (S107-5508) and 195 mg/kg (S107-SB12). Concentrations of zinc
detected in 13 of 13 soil samples below the 10 ft. depth interval ranged from 67.1 mg/kg (S107-SB035) to 363
mg/kg (S107-SBO7).

Pesticides/PCBs
The polychlorinated biphenyl (PCB), Aroclor-1254, was found in concentrations of 44 ng/kg (S107-SB04)
and 1,000 ngfkg (S107-SB10) in samples collected from the surface to 5 ft. depth interval of SWMU S107.

PCBs were not detected in any of the sampies below the surface to a 5 ft. depth interval,

The pesticide, delta-BHC, was found in one sample at a concentration of 3.5J pg/kg (S107-SB12) at a depth
of 8-9 ft. Pesticides were not detected in any other samples collected at SWMU S107.
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SVOCs

SVOCs were identified in 31 of 52 samples from 19 locations in S107. The number and concentration of
SVOC constituents decreased with depth, with a majority of constituents appearing in samples from the
surface to 5 ft. depth interval. The primary SVOCs detected were PAHs and phthalates.

Concentrations of PAHs exhibited a general decrease with depth. PAHs were found in concentrations of
between 43 ng/kg (pyrene at S107-SB0OS) to 10,0007 pg/ke (fluoranthene and pyrene at S107-S805) in
samples collected from the surface to 5 ft. depth interval of SWMU S107. Four borings (S107-SB08, S107-
SB12,S107-SB13, and S107-SB14) had PAHs at detectable concentrations below the 5-10 ft. depth interval.
Concentrations of PAHs at the 5-10 ft. depth interval ranged from 70 pg/kg (phenanthrene at S107-SB08) to
6701 pg/kg (naphthalene at S107-SB13). PAHs were only detected in one boring, S107-SB 14, below the 10
ft. depth interval. Concentrations of PAHs at S107-SB 14 ranged from 45J pg/kg (naphthalene) to 87J pg/kg
(benzo(bMluoranthene).

Bis(2-ethylhexyDphthalate was detected in surface soils <5 feet at concentrations ranging from 52.0J ug/kg at
S107-5503 to an elevated concentration of 1,300,000 pg/kg (S107-8B11). Only four sample locations (i.e.,
S107-8805, S§107-S804, S5107-8Bil1 and S107-SB0O7) exhibited elevated concentration. Bis(2-
ethylhexylphthalate results indicted a general decrease with depth in the 5107 sample area. Low
concentrations of SYOUs were detected at sample locations S107-SB03, S107-SB0S5, S107-SB09, S107-
SB1i6, S107-SB11 and S147-SS01.

VOCs

VOCs were detected in 39 of 52 samples from 19 locations in S107. The number and concentration of VOC
constituents decreased with depth. The primary VOCs detected included 1,1,1-trichloroethane, 1,1-
dichloroethane, 1,2-dichloroethene, 2-butanone, chlorobenzene, ethylbenzene, methyiene chloride,
tetrachloroethene, toluene, trichloroethene, and xvlenes. 1,1,2-Trichloroethane, 1,1-dichloroethene, 4-methyl-
2-pentanone, carbon disulfide, chloroform, chioromethane, styrene, and vinyl chloride were also detected in |
or 2 samples.

Concentrations of 1,1,1-trichloroethane were detected in 3 of 22 samples from the surface to 5 ft. depth
interval between (7 pg/kg in S107-5504 and 48 pg/kg in S107-S505) and in 1 of 13 samples below the 10 ft.
depth (13] pg/kg in S107-SB0O7). Trichloroethene was not found in the 5-10 ft. depth interval.

Concentrations of 1,1-dichlorethane were detected in 4 of 22 samples from the surface to 5 ft. depth interval
(between 3J pg/kg in S107-5504 and 5801 nug/kg in S107-SB07) and in 2 of 13 samples from the 5-10 ft.
depth interval (13 pg/kg in S107-SBO7 and 1.7 pg/kg in S1C7-SB11). 1,1-Dichloroethane was found in 2 of
13 samples below the 10 ft. depth interval (1.5] pg/kg in S107-SB09 and 180J pg/kg in S107-SBO7).

Concentrations of 1,2-dichloroethene were detected in 4 of 22 samples from the surface to 5 ft. depth interval
{between 3] pg/kg in S107-SS04 and 1,200J pgikg in S107-SB12) and in 1 of 13 samples from the 5-10 ft.
depth interval {1.0J pg/kg in S107-SB07) 1,2-Dichloroethene was found in only 1 sample below the 10 ft.
depth interval (6.3] ng/kg in S107-SB0O7).

Concentrations of 2-butanone were detected in 8 of 22 samples from the surface to 5 ft. depth interval
(between 3] ug/kg in S107-S504 and 30 png/ke in S107-SS05) and in 1 of 13 samples from the 5-10 ft. depth
interval (157 pg/kg in S107-SB08). 2-Butanone was found in only 1 sample below the 10 ft. depth interval
(181 pug/kg in S107-SB14).
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Concentrations of chlorobenzene were detected in 2 of 22 samples from the surface to 5 ft. depth interval (23]
ue/kg in S107-SS05 and 120J ug/kg in S107-8B11) and in 1 of 13 samples from the 5-10 ft. depth interval
(0.437 ug/kg in S107-SB11). Chlorobenzene was found in only 1 sample below the 10 ft. depth interval (5.2J
ng/kg in S107-SBOT).

Concentrations of ethylbenzene were detected in 10 of 22 samples from the surface to 5 ft. depth interval
(between 2.8J ng/kg in $107-SB13 and 21,000 ug/kg in S107-SB12) and in 1 of 13 samples from the 5-10 fi.
depth interval (51 pg/kg in S107-SB12). Ethylbenzene was found in only 1 sample below the 10 ft. depth
interval (74 ug/kg in S107-5B0O7).

Concentrations of methylene chloride were detected in 15 of 22 samples from the surface to 5 ft. depth
interval (between }.9] ug/kg in S107-SBO9 and 1,300 ug/kg in S107-SB12) and in 6 of 13 samples from the
5-10 ft. depth interval (between 1.9 pg/kg n S107-SB03 and 12 pg/kg in S107-SBO7). Methylene chloride
was found in 6 of 13 samples below the 10 ft. depth interval (between 2.4] pug/kg in SI07-SB13 and 140
ng/kg in S107-SBO7).

Concentrations of tetrachloroethene were detected in 5 of 22 samples from the surface to 5 ft. depth interval
{between 1.2F ug/kg in S107-SBO8 and 120F pgkg in S107-SBO7) and in T of 13 samples at or below the 10
ft. depth interval (4.0J ug/kg in S107-SB07). Tetrachloroethene was not detected in the 5-10 ft. depth
interval.

Concentrations of toluene were detected in 10 of 22 samples from the surface to 5 ft. depth interval (between
0.51F pg/kg in S107-SB10 and 310,000 pg/kg in S107-SB12) and in 7 of 13 samples from the 5-10 ft. depth
interval (between 0.7] pg/kg in S107-SB03 and 110J png/kg 1n $107-SB12). Toluene was found in 4 of 13
samples below the 10 ft. depth interval (between 0.41J pug/kg in S107-SBO8 and 450 pg/kg in 5107-SB07).

Concentrations of xylenes were detected in 9 of 22 samples from the surface to 5 ft. depth interval (between
1.2] ug/kg in S107-SB14 and 720,000 pg/kg in S107-SB12) and in 7 of 13 samples from the 5-10 ft. depth
interval (between 1.3) pg/kg in S107-SB10 and 3107 ug/kg in S107-SB12). Xylenes were found in 3 of 13
samples below the 10 fi. depth interval (between 0.96J pg/kg in S107-SB13 and 810 pg/kg in S107-5B14).

1,1,2-Trichloroethane was detected i one soil sample (10 pg/kg in S107-SS05 at surface to 5 fi. depth
interval). 1,1-Dichloroethene was detected in one soil sample (2.91 pg/kg in S107-SBQ7 at below the 16t
depth interval). 4-Methyl-2-pentanone was detected in one soil sample (16J ug/kg in S107-SB13 at susface to
5 ft. depth interval), Benzene was detected in 1 of 13 samples from the 5-10 ft. depth interval (0.56] pg/kg in
S107-SB08) and in 1 of 13 samples below the 10 ft. depth interval (8.2] pg/kg in S107-SBO7), but there were
no detections in the surface to 5 ft. depth interval. Carbon disulfide was detected in 1 of 24 samples from the
surface to 5 ft. depth interval (7.6 pg/kg in SI07-SB11) and in 1 of 13 samples in the 5-10 ft. depth interval
(0.50] pg/kg in S107-SB08), but there were no detections below the 10 fi, depth interval. Chloroform was
detected in I of 24 samples from the surface to 5 ft. depth interval (1.6J ug/kg in S107-SB14)yand in 1 of 13
samples in the 5-10 ft. depth interval {1.9J pg/kg in S107-SB13), but there were no detections below the 10 ft.
depth interval. Chloromethane was detected in one soil sample (8607 pg/kg in S107-SB0O7 at surface to 5 ft.
depth interval). Styrene was detected in one soil sample (5.3] pg/kg in S107-SB13 at surface 10 5 ft. depth
interval). Vinyl chloride was detected in one soil sample {0.63] pg/kg in 5107-SB12 at 5-10 ft. depth
intervai).

4.3.8.¢ Discussion

The concentration of chemicals generally decreases with depth. Of the eight RCRA metals, bartum and lead
are found in higher concentrations, however, none of these concentrations were reported above their
respective protection standard. All of these are found from the swface to 5 ft. depth interval. Barium is found
in S107-SBO8 at 501 J mg/kg, S107-SB10 at 479 J mg/kg, S107-SB11 at 508 J mg/kg, and S107-SB12 at
5,400 mg/kg. Barium was also found at or below the 10 ft. depth interval in S107-SB14 (432) mg/kg). Lead
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was found in surface soil at SI07-S504 at 472 J mg/kg, S107-SBO7 at 878 mg/kg, S107-SB10 at 531 F mg/kg,
S107-SBi12 at 453 I mg/kg, and at the {ill material sample S100-8509 at 228 I mg/kg.

Elevated levels of PCBs (i.e., Aroclor 1254) were detected at a concentration of 44 ug/kg {S107-SB04) and
1,000 pg/kg (S107-SB10) in samples collected from the surface to a depth of 5 ft. within SWMU $107.
However, PCBs were not detected in any of the samples below the 5 ft. depth interval. Pesticide, delta-BHC,
was found in one sample at a concentration of 3.5J pg/kg (S107-SB12) at a depth of §-0 fibgs. However, no
pesticides were detected in any other samples collected at SWMT 5107.

Concentrations of SVOCs, including PAHs and phthalates, are found almost exclusively at the surface with
only a few exceptions. Higher concentrations of SVOCs found at the surface include sample locations S107-
5504, S107-58805, S107-SB07, S107-SB08, S107-SB11, 5107-SB12, S017-SB 13, and S107-SB 14. There are
three sample locations with higher concentrations in the 5-1C ft. depth interval (S107-SB11, S1G7-SB12, and
5107-SB13). Other sample locations report only low SVOC concentrations. One widespread contaminant is
bis(2-ethylhexyl)phthalate. Concentrations of bis(2-ethylhexyl)phthalate were found in 31 of 52 samples,
mostly in the surface to 5 ft. depth interval. Several SVOCs and PAHs were detected within the fill material
sample S100-SS09.

VOCs are present in samples throughout the Drum Storage Area #1, but in relatively low concentrations. A
large number of VOCs were identified at the surface in S107-8504, $107-8505, §107-SB11, $107-SB12, and
S1G7-SB13. Inthe 5-10 ft. depth interval, several VOCs were detected at S107-SB08 and at or below the 10
ft. depth interval, several VOCs were detected at S107-SB07. Although most concentrations found were
relatively low, there were two exceptions {(S107-SB07 and S107-SB12 from surface to 5 ft. depth interval).
Ethylbenzene (4,700 pg/kg), toluene (7,400 pg/kg), trichlorethene (690 ng/kg) and total xylenes (19,000
ug/kg) were detected in surface soii at S107-SB0O7. Concentrations of ethylbenzene (210,000 pg/kg),
methylene chloride (1,300 pg/kg), toluene (310,000 pg/kg), and total xylenes (720,000) were detected in
surface soil at $107-8B12. No VOCs were detected in the fili material samples S100-SS08 or S100-5509.

4.39 SWMU S108 - DRUM STORAGE AREA #2
4.3.9.1 Unit Description

Drum Storage Area #2 (SWMU S108) 1s an active drum storage area located east of SWMU's $106 and S107.
Both open head and closed head drums are or have been stored in this area. In addition to drums awaiting
processing, drums that have been oxidized and are awaiting reconditioning are also temporarily stored on a
concrete pad in the northwest portion of this SWMU. The drums awaiting processing are stacked pyramid
fashion and end to end on their sides in long tows. This portion of the drum storage area is not paved.
Oxidized drums awaiting reconditioning are mostly stacked in an upright fashion on a concrete pad.

During construction of the facility, flyash and foundry sand was used as backfill material in this area. The
flyash came from the City of Columbus Spring Street Power Plant and the foundry sand came from the former
Claycraft facility. The fill material exists intermixed with surface soil within SWMU S108, not as a
discernable separate matrix. As such, it was not considered a separate environmental medium, but rather as
part of the existing soil matrix. Since SWMU S108 has been characterized using a grid sampling system, the
fill material, as part of the soil matrix, has also been characterized.

A drainage ditch is Jocated between SWMUs 5108 and $109. The drainage ditch receives storm water from
the north side of the active operations area via Outfall 002. In this area, the drainage ditch flows southward
toward the existing railroad tracks. The sediment and surface water of the drainage ditch may have been
adversely impacted by stormwater runoff from SWMUs S108 and $109.
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4.3.9.2 Potential Contaminants

On March 20, 1987, Ohio EPA inspectors observed two locations with discolored soils within SWMU S108
and collected two surface soil samples. “Hot spot” sample location 1 was located east of and near the bend in
gravel road in the northeast quadrant of SWMU S108 (Figure 1). “Hot spot” sample focation 2 was located
directly east of sampie location 1, between the high-tension wires and the drainage ditch. Analytical results of
the sampling effort are summarized below:

Constituent HotSpot 1 Hot Spot 2
Toliene 890.0 mg/kg 195 mg/ke
Xylene 1,125 mg/kg 252 mgikg
Mineral Spirits NR 2,043 mg/kg
Chromium 7,130 mg/kg 55% mg/kg
Lead 6,650 mg/kg 4,430 mg/ke
Cadmium 17.9 mg/kg 40.6 mg/kg
Selenium NR 4.8 mglkg
Arsenic NR 6.5 mg/kg
EP Tox Lead 5,990 mg/kg NR

EP Tox Chromium 390 mg/kg NR

NR = Not Reported

Removal actions on Hot Spots | and 2 were completed in 1988. The extent of any contamination that may be
the result of other potential past releases from SWMU $108 was not determined during this past investigation,

4.3.9.3 Potential Releases

There are no known or documented releases from this unit.
4.3.9.4 Summary of Investigation

Approach

In accordance with the Revised Amended Scope of Work for the Franklin Steel Company, Inc. Phase I RCRA
Facility Investigation (SAIC, 1995), a surface soil laboratory sample was collected from 0-1 £t. for metals and
SVOCs and a laboratory sample was collected from 3 to 3.5 ft. for VOCs at each of the Jocations. Samples
were collected using a hand auger.

As outlined in the SOW, any metal, SVOC or VOC result at a level exceeding the Practical Quantitation
Limit (PQL) for a hazardous waste constituent will be further evaluated using soil boring sampling with the
following exception:

e Ifa VOC result exceeds the PQL at the 3 to 3.5 ft. level, a VOC sample will not be collected at 5 ft.
from surface, but will be collected at the 10 ft. imterval and at intervals thereafter according to
procedures outlined in the Final Work Plan for the Frankiin Steel Company, Inc. Phase II RCRA
Facility Investigation (SAIC 1994).

It is important to note that if one constituent exceeded the PQL within a group of constituents (e.g., metal,
SVOC, or VOC), then the entire associated group of constituents will be analyzed in future soil sampling for
that sampling interval within S108. In other words, for example, if bis(2-ethylhexyl)phthalate is the only
SVOC detected in a sample, subsequent samples for that depth would include the entire suite of constituents
in the SVOC group.
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Three sediment and surface water samples were collected from the drainage ditch located between SWMUSs
S108 and S109. A background sediment sample (S108-SD04) was collected from the area north of Blatt
Boulevard.

SURFACE SOIL SOIL BORING WELL/PIEZOMETER SEDIMENT SURFACE WATER
$108-S501' S108-PZO1 s108-pz0o1" S108-SDC $108-5W01
SH08-S502] $308-Pz02 $108-pZm S108-SD02 S108-SW02
§108-8503! OX-8801° S108-MWU3 $108-SD03 $108-SW03

5108-5504! 0X¥-8502° S108-MWO04 $108-SD04° -
- O%-5503% S108-MWO5 .

5100-8510° O%-85042 S108-MWOGD - -

$100-8811° OX.$805° - - -

$100-8512¢

O%X-$806°

5100-8813¢

S108-3BOS

5100-8814°

S1O8-SBOG6

S5108-SBO7

S108-5B0%

S5108-SBOY

5108-5B10

5108-SB11

S108-SB12

S108-SB13

S108-5B14

5108-8B1S

S108-5B16

S108-5B17

S108-5B1%

S108-SB1Y

5108-SB20

S108-5B21

S108-5B22

5108-SB23

5108-5B24

5108-SB25

S108-SB26

"'Sampling (or wellpiezometer installation) associated with Phase 1 RIFI Part 1.

? Conducted as part of the New Oxidizer soils investigation.

* Greundwater collected from drilting angers during soil boriag installation.
4 Surficial sample of black cinder-like fill material from City of Columbus Spring Street

coal-burning power plant.
* Sample S108-8D04 were sampled as background.

4.3.9.5 Analyticai Results

A discussion of the analytical results for the soil, sediment, and surface water are presented in the sections
below. One hundred and seven soil samples were cotlected from 37 locations at SWMU S108. A summary
table of all detected analytical results is found in Table 4.3.9. Groundwater sampling results are presented in
Section 4.7.
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43951 Soil
Inorganics

Concentrations of aluminum exhibited no definite trend. Concentration of aluminum were detected in 35 of
48 soil samples at the surface to 5 ft. depth interval at concentrations ranging between 3,090 mg/kg (S108-
S$B11)and 16,600 mg/kg (S108-SB14). Concentrations of aluminum detected in 48 of 50 soil samples at the
5-10 ft. depth interval ranged between 5.860 mg/kg (S108-SB19) and 22,900 mg/kg (S108-SB16).
Concentrations of aluminum detected in 5 of 9 soil samples below the 10 ft. depth interval ranged from 5,410
mg/kg (S106-SB10) to 8,840 mg/kg (S108-5B24).

Concentrations of antimony exhibited a general decrease with depth. Concentrations of antimony were
detected in 27 of 48 soil samples at the surface to 5 ft. depth interval between 1.9F mg/kg (S108-SB20) and
74.6] mg/kg (S108-SB15). Antimony was detected in 1 of 50 soil samples at the 5-10 ft. depth interval at a
concentration of 6.7] mg/kg (S108-SB13). Antimeny was detected in 1 of 9 soil samples below the 10 ft.
depth interval at a concentration of 2.9J mg/kg (S108-5B10).

Concentrations of arsenic exhibited a general increase with depth with the highest concentrations found in the
5-10ft. depth interval. Concentrations of arsenic were detected inn 29 of 48 soil samples at the surface to 5 ft.
depth interval at concentrations between 6.2 mg/kg (S108-SB16) and 26.2 mg/kg (S108-SB14).
Concentrations of arsenic detected in 47 of 50 soil samples at the 3-10 ft. depth interval ranged from 9.8
mg/kg (S108-SB25) to 53.6 mg/kg (S108-SB06). Concentrations of arsenic detected in 5 of 9 soil samples
below the 10 ft. depth interval ranged from 14.2 mg/kg (S108-5SB26) to 36.8 mg/kg (S108-SB10).

Concentrations of barium exhibited a general decrease with depth. Concentrations of barium were detected in
37 of 48 soil samples at the surface to 5 ft. depth interval at concentrations between 61.5J mg/kg (S108-5504)
and 1,660J mg/kg (5108-5523). Concentrations of barium detected in all 50 soil samples at the 5-10 ft. depth
interval ranged from 35.2J mg/kg (S108-SBOS) to 449F mg/kg (S108-SB1(). Concentrations of barium
detected in all 9 soil samples below the 10 ft. depth interval ranged from 32.4] mg/kg (OX-S501) to 1847
mg/kg (OX-5505).

Concentrations of cadmium exhibited a decrease with depth. Concentrations of cadmium were detected in 28
of 48 soil samples at the surface to 5 ft. depth interval at concentrations between 0.48 mg/kg (S108-5S03) and
46.0} mg/kg (S108-SS15). Concentrations of cadmivm detected in 28 of 50 soil samples at the 5-10 ft. depth
interval ranged between 0.63 mg/kg (S108-5SB21) and 4.8 mg/kg (S108-SB 10). Concentrations of cadmium
detected in 5 of 9 soil samples below the 10 ft. depth interval ranged from 0.58 mg/kg (S108-SB24) to 1.7
mg/kg (S108-SB10).

Concentrations of chromium exhibited a decrease with depth. Concentrations of chromium were detected in
32 of 48 soil samples at the surface to 5 ft. depth interval at concentrations between 15.8J mg/kg (S100-8S10)
and 313 mg/kg (S108-S515). Concentrations of chromium detected in 48 of 50 soil samples at the 5-10 ft.
depth interval ranged between 9.70 mg/kg (S108-SB19) and 71.87 mg/kg (S108-SB13). Concentratians of
chromium detected in 5 of 9 so0il samples below the 10 ft. depth interval ranged from 8.90F mg/kg (S108-
SB10) to 15.6)J mg/kg (S108-SB26).

Concentrations of copper exhibited a decrease with depth. Concentrations of copper were detected in 32 of
48 soil samples at the surface to 5 ft. depth interval at concentrations between 10.2 mg/kg (S108-S501) and
531 mg/kg (S108-8501). Concentrations of copper detected in 48 of 50 soil samples at the 5-10 ft. depth
interval ranged between 21.4 mg/kg (S108-SB25) and 45.5 mg/kg (S108-SB17). Concentrations of copper
detected in 5 of 9 soil samples below the 10 ft. depth interval ranged from 23.3 mg/kg (OX-8801} (¢ 34.0
mg/kg (S108-SB10).
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Concentrations of cvanide were found in 21 of 48 samples collected at the surface to 5 ft. depth interval of
SWMU S108, but were not found in any samples below the 5 ft. depth interval. Cyanide ranged from 0.45
mg/kg (S108-8803) to 4.0 mg/kg (S108-SB23) at the surface to 5 ft. depth interval.

Concentrations of lead exhibited a decrease with depth. Concentrations of lead were detected in 36 of 48 sail
samples at the surface to 5 ft. depth interval at concentrations between 16.2J mg/kg (5108-5502) and 1,840
mg/kg (S108-SS15). Concentrations of lead detected in 49 of 50 soil samples at the 5-10 ft. depth interval
ranged between 10.3] mg/kg (8108-8SB25) and 271.0 mg/kg (S108-SB13). Concentrations of lead detected in
all 9 soil samples below the 10 ft. depth interval ranged from 10.5 mg/kg (OX-S501) to 31.2 mg/kg (S108-
SB10).

Concentrations of mercury exhibited a decrease with depth. Concentrations of mercury were detected in 24 of
48 soil samples at the surface to 5 ft. depth interval at concentrations between 0.04 mg/kg (S108-5525) and
0.27 mg/kg (S108-8502). Concentrations of mercury detected in 45 of 50 soil samples at the 5-10 ft. depth
interval ranged between 0.03 mg/kg (S108-5B11) and 0.09 mg/kg (S108-8B11). Concentrations of mercury
detected in 4 of 9 soil samples below the 10 ft. depth interval ranged from 0.024 mg/kg (S108-5B09) 10 0.045
mg/kg (S108-SB10 and S108-SB26).

Concentrations of nickel were detected in 34 of 48 soil samples at the surface to 5 ft. depth interval at
concentrations between 0.14 mg/kg (S108-S518) and 54.5 mg/kg (OX-SS06). Concentrations of nickel
detected in 47 of 50 soil samples at the 5-10 ft. depth interval ranged between 23.7 mg/kg (S108-SB035) and
65.6 mg/kg (8108-5SB10). Concentrations of nickel detected in 5 of 9 soil samples below the 10 it. depth
interval ranged from 32,7 mg/kg (S108-SB09) to 44.3 mg/kg (S108-SB10).

Concentrations of selenium exhibited a slight decrease with depth. Concentrations of selenium were detected
in 20 of 48 soil samples at the surface to 5 ft. depth interval at concentrations of between (.19 mg/kg (5108-
$802) and 4.30 mg/kg (S108-8515). Concentrations of selenium detected in 41 of 50 soil samples at the 5-10
ft. depth interval ranged between 0.56 mg/kg (S108-SB23) and 2.9 mg/kg (5108-SB03). Concentrations of
selenium detected in 5 of 9 soil samples below the 10 ft. depth interval ranged from 0.70 mg/kg (S108-SB24)
to 2.8 mg/kg (S108-S810).

Concentrations of silver were found in a limited number of results. Concentrations of silver were detected in
4 of 48 soil samples at the surface to 5 ft. depth interval at concentrations between 0.53 mg/kg (S108-5506)
and 1.6 mg/kg (S108-5502). No detectable concentrations of silver were observed in the 5-10 ft. depth
interval or below the 10 ft. depth interval.

Concentrations of zin¢ exhibited a decrease with depth. Concentrations of nickel were detected in 45 of 48
soil samples at the surface to 5 fi. depth interval at concentrations between 50.2mg/kg (5108-58501) and
2,070 mg/kg (S108-S817). Concentrations of zinc detected in 49 of 50 soil samples at the 5-10 ft. depth
interval ranged between 74.2 mg/kg (OX-8504) and 184 mg/kg (S108-SB06). Concentrations of zinc
detected in 9 of 9 soil samples below the 10 ft. depth interval ranged from 63.6 mg/kg (OX-5S03) to 150
mg/kg (S108-SB10}.

Pesticides/PCBs

PCB Aroclor-1254, was found in concentrations of 450 ug/kg (S108-SS08) and 840 pgikg (S108-5509) in
samples collected from the surface to 5 ft. depth interval of SWMU S108. PCBs were not detected in any of
the samples below the surface toa 5 ft. depth interval. The pesticide, methoxychlor, was found in one sample
at a concentration of 44 pg/kg (S108-S819) at a surface depth of 0-1 ft. Pesticides were not detected in any
other samples coliected at SWMU S108.
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SVOCs

SVOCs were detected in 50 of 107 samples from 37 locations in SWMU S108. The number and
concentration of SVOC constituents decreased with depth, with the majority of constituents appearing in
samples from the surface to 5 ft. depth interval. The primary SYVOCs detected were PAHs and phthalates.

Concentrations of PAHs generally exhibited a decrease with depth. Concentrations of PAHS were detected in
20 of 48 soil samples at the surface to 5 ft. depth interval at concentrations between 38J pg/kg (fluorene at
S5108-S503) and 770 pg/kg (fluoranthene at $108-5503). Concentrations of PAHs detected in 3 of 50 soil
samples at the 5-10 ft. depth interval ranged between 41J pg/kg (pyrene at S108-SB21) and 9,900 ng/kg
{pyrene at S108-SB09). PAHs were not found below the 10 ft. depth interval in soil samples coliected at
SWMU 5108.

Concentrations of phthalates generally exhibited a decrease with depth. Concentrations of butyl benzyl
phthatate were found in 30 of 48 samples from the surface to 5 ft. depth interval (41J pg/fke in S108-SB24 and
9,200J ug/ke in S108-SB14) and in 2 of 50 samples from the 5-10 ft. depth interval {627 pg /kg in S108-SBO8
and 37007 pg/kg in S108-SB13). Butyl benzyl phthalate was not found below the 10 ft. depth interval.

Concentrations of bis(2-ethylhexyl)phthalate were found in 34 of 48 samples from the surface to 5 ft. depth
interval (between 2907 ug/kg in S108-8B24 and 230,000 pg /kg in S108-5B18) and in 4 of 50 samples from
the 5-10 fi. depth interval (between 521 pg/kg in S108-SB25 and 43,000 pg/kg in S108-SB13). Three
samples had concentrations of bis(2-ethyihexyl)phthalate at or below the 10 ft. depth interval {between 62J
ng'kg in S108-SB26 and 87F pg/kg in S108-SBO8 ).

Concentrations of phenols were detected in 7 of 48 soil samples at the surface to 5 {ft. depth inferval at
concentrations between 130J pg/kg (2,4-dimethylphenol in S108-5B25) to 4,400 pg/kg (phenol in S108-
SB235). Concentrations of phenols were detected in only one of 50 soil samples at the 5-10 ft. depth interval
at 72] ng/kg (SI08-SB26).

All other SVOCs were generally identified in surface soil samples with a few in the 5-10 ft. range in SWMU
S108 including 2-methyinaphthalene (130J pg/kg in S108-8S02, 230J ug/ke in S108-8803, 100 ug/kg in
S108-SB25, 447 pg/kg in OX-8805, and 4407 in S$100-5814). dibenzofuran (270F pg/kg in S108-8B13) and
isophorone (in 7 samples in concentrations between 737 pg/kg in S 108-88502 and 3,400 pg/kg in S108-SB17).

Additional Sampling of S108-SB13 for SVOCs

As part of the effort to finalize unresolved issues regarding the Franklin Steel RF1 and in accordance with the
Ohio EPA letter dated December 12, 2000, three additional soil samples were collected on January 16, 2001
at S108-8B13 for SVOC analysis to further determine the extent of near-surface SVQC concentrations
detected at this location during R¥I sampling activities. During RFI sampling activities conducted on
3/14/1998, concentrations of benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene were detected at
elevated concentrations in soil within the 7-8 ft. depth interval at concentrations of 6,200 ug/kg, 5,100 ug/kg,
and 5,900 ug/kg, respectively.

Results from the January 16, 2001 sampling activity indicate that the SVOC bis(2-ethylhexyl)phthalate was
detected in the 2-3 and 5-0 ft. depth intervals at concentrations of 840 and 380 Jug/kg, respectively. No ather
SVOC concentrations were detected in these depth mtervals and no SYOC concentrations were detected in
the 3-4 ft. depth interval.
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VOCs

VOCs were detected in 36 of 107 samples from 37 locations in SWMU S108. The number and concentration
of VOC constituents decreased with depth. The primary VOCs detected inctuded 1,1-dichloroethane, 1,2-
dichloroethene, 2-butanone, acetone, carbon disulfide, ethylbenzene, tetrachloroethene, and xylenes.
Benzene, chioroethane, chloromethane, trichioroethene, toluene, and vinyl chloride were also detected in 1 or
2 samples.

Concentrations of 1,1-dichloroethane were detected in 2 of 48 samples from the surface to 5 ft. depth interval
(6.0 ug/kg in S108-5501 and 27 pg/kg in S108-S801) and in 4 of 50 samples from the 5-10 ft. depth interval
(between 3.0J pg/kg in S108-SB06 and 617 pg/kg in S108-SB25). Concentrations of 1,1-dichloroethane were
not detected below the 10 ft. depth interval.

Concentrations of 1,2-dichloroethene were detected in 7 of 48 samples from the surface to 5 ft. depth interval
(95 pg/kg in S108-SSO1 and 270 ug/kg in S108-S5C1) and in 3 of 50 samples from the 5-10 ft. depth interval
{between 2.5 ng/kg in S108-SB06 and 68J pg/kg in S108-SB25). Concentrations of 1,2-dichloroethene were
not detected below the 10 ft. depth interval.

Concentrations of 2-butanone were detected in 3 of 48 samples from the surface to 5 ft. depth interval
(between 7J ug/kg in S108-SS01 and 29 pg/kg in S108-SB08), in 1 of 50 samples from the 5-10 ft. depth
interval (14J ng/kg in S108-SB23), and in 1 of 9 samples below the 10 ft. depth interval (6J pg/kg in OX-
5502).

Concentrations of acetone were detected in 9 of 48 samples from the surface to 5 ft. depth interval (between
33 pg/kg in S108-5503 and 250 pg/kg in S108-SB21) and in 7 of 50 sampies from the 5-10 {t. depth interval
(between 9J pg/kg in S108-SB06 and 110 pg/kg in S108-SB23). Concentrations of acetone were detected in
I of 9 samples below the 10 ft. depth interval (13J ng /kg in S108-SB09),

Concentrations of carbon disulfide were detected in 11 of 48 samples from the surface to 5 ft. depth interval
(between 0.58] pug/kg in S108-SBO7 and 3.7J pg/kg in S108-SB18) and in 1 of 50 samples from the 5-10 ft.
depth interval (0.993 ug/kg in S168-8B09). Concentrations of carbon disulfide were not detected below the
10 ft. depth interval.

Concentrations of ethylbenzene were detected in 4 of 48 samples from the surface to 5 ft. depth interval
(between 2J pg/kg in S108-5S03 and 3,5007 pg/kg in S108-SB23) and in 2 of 50 sampies from the 5-10 ft.
depth interval (15) ng/kg in S108-5B23 and 747 pug/kg in S108-SB25). Concentrations of ethylbenzene were
net detected below the 10 ft. depth interval.

Concentrations of tetrachloroethene were detected in 3 of 48 samples from the surface to 5 ft. depth interval
(between 9 pg/kg in S108-S501 and 300 pg/kg in S108-SS01) and in 1 of 50 sampies from the 5-10 ft. depth
interval (6.3 pg/kg in S108-SB25). Tetrachloroethene was not detected below the 10 ft. depth interval.

Concentrations of toluene were found in 3 of 48 samples from the surface to 5 ft. depth intervai (between 3]
ug/kg in S108-5501 and 6,506 pg/kg in S108-SB23). Concentrations of toluene were not detected below the
5 ft. depth interval,

Concentrations of xylenes were detected in 6 of 48 samples from the surface to 5 ft. depth interval (between
10 pg/kg in S108-5503 and 320,000 pg/kg in S108-SB23) and in 2 of 50 samples from the 5-10 ft. depth
interval (0.95] pg/kg in S10B-SB13 and 45) pg/kg in S108-SB25). Concentrations of xylenes were not
detected below the 10 ft. depth interval.

Benzene was detected in 2 of 50 samples from the 5-10 ft. depth interval (3.6 pug/kg in S108-SB23 and 2.7
ug’kg in S108-SB25), but not in the surface to 5 ft. depth interval or below the 10 ft. depth interval.
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Chloroethane was detected i 2 of 30 samples from the 5-10 ft. depth interval (3.0] pg'kg in S108-SB21 and
12 pg/kg in S108-5B25), but not in the surface to 5 {t. depth or below the 10 ft. depth intervals.

Chloromethane was detected in 1 of 50 samples from the 5-10 ft. depth interval (12J pg/kg in S108-SB25),
but not in the surface to 5 ft. depth or below the 10 ft. depth intervals.

Trichloroethene was detected in 1 of 48 samples from the surface 1o 5 ft. depth interval (16 pg/kg in S108-
5501) and in 1 of 50 samples from the 5-10 ft. depth intervai (123 ng/kg in S108-SB235), but not below the 10
ft. depth interval.

Vinyl chloride was detected in 1 of 50 samples from the 5-10 ft. depth interval (33 pg/kg in S108-SB15), but
not in the surface to 5 ft. depth or below the 10 ft. depth intervals.

4.3.9.5.2 Sediment
fnorganics

Aluminum concentrations in the sediment of this unit ranged from 10,300 mg/kg (S108-SD02}) to 20,300 §
mg/kg (S108-5D03). There is no apparent pattern to the distribution of aluminum.

Concentrations of arsenic were greatest at S108-SB03 (33.8 mg/kg). The concentrations of arsenic at the
other sediment sample locations were 12.8 mg/kg (§108-5SD01), and 14.9 mg/kg (5108-SD02).

Barium was detected at its highest concentration at S108-SD03 (341 J mg/kg). The concentrations in the
remaining sediment samples were 215 J mg/kg (S108-SD01), and 207 ] mg/kg (S108-SD02).

The concentration of cadmium ranged from 2.0 mg/kg in S108-SD03 to 6.7 mg/kg in S108-SDO1.
The concentration of chromium ranged from 22.4 mg/kg in S108-5D03 1o 41.1 mg/kg (S108-SDO1).
Lead concentrations ranged from 38.5 (ST108-5SD03) to 154 mg/kg (S108-SDOT).

Concentrations of mercury were not detected at the mouth of the drainage ditch from S108-SDO1 to S108-
SDO3. The concentrations of mercury ranged from 0.170 mg/kg (S108-SD02) to .27 mg/kg (S108-5DO1).

Antimony, cyanide, selenium, and silver were not detected in any of the sediment samples collected at
SWMU S108.

SVOCs

The sediment sample farthest downstream (S108-SD03) did not contain any SYOCs. PAHs were defected in
sediment samples S108-SD01 and S108-SD02 in concentrations ranging from 67 J ug/kg (anthracene at
S108-SD02) to 3,300 pg/kg (fluoranthene at S108-SDO1). Butylbenzylphthalate was detected at a
concentration of 116 J pg /kg in S108-5SDO1. Bis(2-ethylhexylyphthalate was detected at concentrations of
500 T pug/kg (S108-SD02) and 1,000 pgfkg (S108-SDO1). Carbazole was detected at a concentration of 13G1]
ug/keg (8108-5D02) and 170 pg/kg (§108-SD01). No other SVOCs were detected in sediment samples
collected at SWMU S108.
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VOCs

Acetone was the only VOC detected in sediment samples collected at SWMU §108. Acetone was detected at
S108-5D01 and S108-SDO2 at concentrations of 425 pg/kg and 177 pglkg, respectively,

4.3.9.53 Surface Water
Inorganics

Aluminum concentrations in the surface water ranged from 310 mg/kg {(S108-SW{1) to 3900 mg/kg (S108-
SWG2).

Barium concentrations in the surface water were generally consistent in all three samples. Concentrations
ranged from 84 mg/kg (S108-SW02) to 140 mg/ke (S108-SW03).

Lead was detected in only one surface water sample (S108-SWO03} at a concentration of 22 mg/kg.

Antimony, arsenic, cyanide, cadmium, mercury, seleniam, and silver were not detected in any of the surface
water samples collected at SWMU S108.

SVOCs

Fluoranthene was the only SVOC detected in surface water at SWMU S108. Fluoranthene was detected at a
-concentration of 1.4] ug/kg at ST08-SWO03. No other SVOCs were detected in surface water samples at
SWMU S108.

VOCs
YOCs were not detected in the surface water sampiles collected at SWMU S108.
4.3.9.6 Discussion

The concentration of soil contaminants generally decreases with depth, aithough there are a few notable
exceptions. Of the eight RCRA metals, barium, cadmium, chromium, and lead were detected at higher
concentrations than the rest of the locations at sampling locations S108-8S11, S100-5S512, $100-8S13, S100-
SS14, 5108-S801, S108-S504, S5108-8506, S108-5508, 5108-5510, S108-5515, §108-8816, S108-8817,
S108-S518, S108-5519, S108-5S521, and S108-5S523 at a depth of 0-1 ft. The concentrations for the four
metals listed are higher in almost all cases at sample location S108-SS15.

Concentrations of PCB Aroclor 1254 at levels of 450 pg/kg (S108-8SS08) and 840 pg/kg (S108-5509) were
detected in surface soils at SWMU S108. PCBs were not detected in any of the sampies below the surface at
depths greater than 5 ft.

The largest groupings of SVOCs in the soil samples including PAHSs and phthalates were detected at sample
locations S100-8511, S100-8812, $100-5813, 5100-S514, S108-5802, S108-3803, S108-8504, S108-SB09Y,
S108-8811, 5108-S8512,5108-5513, 5108-5514, S108-8515, 5108-5518, 5108-8520, 5108-5525 and S108-
S5526. The majority of these are sarface to 5 ft. depth interval soil concentrations.

One noted exceptions is S108-SB13 where concentrations of SVOCs are found from 7 - 8 ft. However,
during the January 16, 2001 resample of S108-SB 13, bis(2-ethylhexyl)phthalate was the only SVOC detected
at concentrations of 840 pg/kg (2-3 ft. depth interval), nondetect {3-4 ft. depth interval), and 380 T ug/kg (5-6
ft. depth interval). The three additional soil samples collected at this location are adequate to determine the

extent of near-surface SVOC concentrations. The results indicate that elevated SYOC concentrations only
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exist at the 7-8 ft. depth interval as described in Section 4.3.9.5.1 above. Only one SVOC, bis(2-
ethylhexyi)phthalate was detected at the near surface.

Other sample locations have only cne or two constituents. One widespread constituent is bis(2-
ethylhexyDphthalate, Concentrations of bis(2-ethylhexyhyphthalate were detected at 32 of 48 sample locations
in the surface to 5 ft. depth interval.

Most of the VOC concentrations detected were at the surface at sample locations S108-SS01 and S108-SB21.
Sample S108-SB23, exhibited elevated concentrations of ethylbenzene (3,500 mg/L) and total xylenes
(320,000 mg/L) at a depth of 3-4 ft.. One exception is sample location $108-S803 where both xylenes and
ethylbenzene were detected at the surface at 12,000 pug/kg and 3,100 pgfkg, respectively.

The three sediment sample locations at SWMIU 5108 have a homogeneous distribution of inorganic
constituents, but not SVOCs or VOCs. Similar inorganic constituents were detected i all three sediment
samples at SWMU S108. Fifteen different SVOCs and one VOC were detected in S108-SD01 and S108-
SDO2Z, but there were no SYOCs or VOCs detected in S108-SDO3.

The three surface water samples at SWMU S108 have a homogeneous distribution of inorganic constituents.
Similar inorganic constituents were detected in all three surface water samples at SWMU S108. There were
no SYOCs or VOCs detected in any of the three surface water samples except for fluoranthene, which was
detected at a concentration of 1.4 pg/L (S108-SD03).

4.3.10 SWM1J 8109 - DRUM STORAGE AREA #3

4.3.10.1 Unit Description

Former Drum Storage Area #3 (SWMU S109) was used from approximately 1985 to 1988 for storage of open
head and closed head drums awaiting processing, SWMU 5109 wag located east of and adjacent to SWMU
S108. The drums were stacked pyramid fashion and end to end on their sides in long rows. The drum storage
area was not paved.

4.3.10.2 Potential Contaminants

No samples have been collected from environmental media prior to the RFL

4.3.10.3 Potential Releases

‘There are no known or documented releases from this unit.

4.3.10.4 Summary of Investigation

The following table summarizes RFI investigations at SWMU S109.
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SURFACE SOIL

SOIL BORING

WELL/PIEZOMETER

SEDIMENT

SURFACE WATER

§109-5501°

$109-pZ01°

S109-p701H

§109-8502!

§109-p702

$109-p702t

§109-8503!

5109-5B03

$109-pz02M

§ 109-5504

5109-5804

§100-PZ03°

§109-58057

§109-5805

S109-PZ04

S100-55067

5109-5B06

S109-MW05D

§100-5807°

5109-5B07

S105-MW06

$109.88087

S109-5B08

5109-5509°

$109.§510°

5109-S511°

$109-8512°

$109-$B12*

5109-8513°

5109-8514°

$5109-8515°

$109-8516°

$109-5517>

§109-8518%

" Sampling (or well/piezometer installation) associated with Phase [ RFI Part 1.

? Sampling of surface soils associated with SWMU $100 and $201 field screening and surface soils sampling. Note that several surface soil samples are
associated with soil boring locations.

¥ Scil boring associated with abandonment of $109-PZ03. Soil description data only, no sample analytical data collected.

* Uroundwater cotlected from drilling augers during soil boring installation.

4.3.10.5 Analytical Results

A discussion of the analytical results for the soil sampling is presented in the sections below. Thirty-eight soil
samples were collected from 24 locations. Soil samples were collected in accordance with the Revised
Amended Scope of Work for the Franklin Steel Company, Inc. Phase II RCRA Facility Investigation (SAIC,
1995). A summary of all detected analytical results is contained in Table 4.3.10. Groundwater sampling
results are presented in Section 4.7.

4.3.10.5.1 Soils
Inorganics

Concentrations of aluminum exhibited a general decrease with depth. Alominum was detected in ali 38 soil
samples collected at SWMU 5109. Aluminum was detected in concentrations of between 8,120 J mg/kg
(5109-8801) and 17,500 mg/kg (5109-5S509) in samples collected from the surface to 5 ft. depth interval of
SWMU 5109. Concentrations of aluminum at the 5-10 ft. depth interval ranged from 3,970 mg/kg (5109-
SB04) to 11,500 mg/kg (§5109-SB03). Concentrations below the 10 ft. depth interval ranged from 3,730
mg/kg (S109-5B08) to 13,600 mg/kg (S109-SB10).

Concentrations of arsenic exhibited a general increase with depth. Arsenic was detected in all 38 soil samples
collected at SWMU S109. Arsenic was detected in concentrations of between 7.6 I mg/kg {S109-S508) and
20.5 F mg/kg (S109-5504) in samples collected from the surface to 5 ft. depth interval of SWMU S109.
Concentrations of arsenic at the 5-10 ft. depth interval ranged from 13.3 mg/kg (S109-SB10) to 77.9 mg/kg
(S109-SBO7). Concentrations below the 10 ft. depth interval ranged from 5.1 mg/kg (S109-SB08) to 30.9
mg/kg (S109-SBO3).
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Additional Sampling of $109-SB07 for Arsenic

During RFI sampling activities conducted on 8/12/1997, elevated levels of arsenic were detected at S109-
SBO7 within the 5-6 ft. depth interval at a concentration of 77.9 mg/kg; and in the 8-9 ft. depth interval at a
concentration of 24.7 mg/kg. In accordance with the Ohio EPA letter dated December 12, 2000, two
additional soil samples were collected for arsenic analysis. During the January 16, 2001 resampling event,
arsenic was detected in the 4,5-5.5 and 5.5-6.5 ft. depth mtervals at concentrations of 49.2 and 32.5 mg/kg,
respectively. These concentrations are well below the 77.9 mg/kg concentration of arsenic detected in the
previous RFI sample collected on 8/12/1997.

Inorganics Continued

Concentrations of barium exhibited a general decrease with depth. Barium was detected in all 38 soil samples
collected at SWMU S109. Barium was detected in concentrations of between 60.2 mpg/kg (S109-5510) and
414 mg/kg (S109-5505) in samples collected from the surface to 5 fi. depth interval of SWMU 5109,
Concentrations of barium at the 5-10 ft. depth interval ranged from 44.4 mg/kg (S109-SB04) to 132 mg/kg
{S109-SB04 and $109-SB09). Concentrations below the 10 ft. depth interval ranged from 25.6 mg/kg (5109-
SBO8) to 161 mgikg (S109-SB10).

Concentrations of cadmium exhibited a general increase with depth. Concentrations of cadmium were
detected in 9 of 16 soil samples at the surface to 5 ft. depth interval at concentrations of between 0.58] mg/kg
{8109-8503) and 1.3 mg/kg (S109-S504 and $109-55035). Concentrations of cadmium were detected in 9 of
11 soil samples at the 5-10 ft. depth interval ranging from 0.73 mg/kg (5109-SB09) to 2.0 mg/kg (5109-
SB04). Cadmium was detected in 8 of 11 soil samples below the 10 ft. depth interval at concentrations
ranging from 0.82 mg/kg (S109-5SB10) to 2.3 mg/kg (S109-SBO8).

Concentrations of chromium exhibited a general decrease with depth. Chremium was detected in all 38 soil
samples collected at SWMU S109. Chromium was detected in concentrations of between 12.1 mg/kg (S109-
S5S01) and 42.5F mg/kg (S109-S505) in samples collected from the surface to 5 ft. depth interval of SWMU
$109. Concentrations of chromium at the 3-10 ft. depth interval ranged from 8.2 mg/kg (5109-SB04) 10 16.7
mg/kg (S109-SB09). Concentrations below the 10 ft. depth interval ranged from 8.4 mg/kg (S109-SB09) to
24.2] mg/kg (5109-SB10).

Cyanide was not detected in any soil samples collected at SWMU 5109,

Concentrations of lead exhibited a general decrease with depth. Lead was detected in all 38 soil samples
collected at SWMU S109. Lead was detected in concentrations of between 14.1J mg/kg (S109-5503) and
1207 mg/kg (8109-5505) in samples collected from the surface of SWMU S109. Concentrations of lead at
the 5-10 ft. depth interval ranged from 11.0 mg/kg (S109-5B08) to 18.6] mg/kg (S109-5B04).
Concentrations below the 10 ft. depth interval ranged from 6.7 mg/kg (5109-SB0O8) 10 33.4 mg/kg (5109-
SBOS).

Concentrations of mercury were detected in a limited number of results and exhibited a general decrease with
depth. Mercury was detected in only 1 of 16 soil samples at the surface to 5 ft. depth interval at a
concentration of 0.17 mg/kg (5109-S805). Concentrations of mercury were detected in 3 of 11 soil samples
at the 5-10 ft. depth interval ranging from 0.023 mg/kg (S109-SB08) to 0.037 mg/kg (S109-5SB09). Mercury
was detected in 6 of 11 soil samples below the 10 ft. depth interval at concentrations ranging from 0.015
mg/kg (S109-SB08) to 0.038 mgrkg (S109-SBOY}.
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Concentrations of selenium exhibited a general increase with depth.  Concentrations of selenium were
detected in 2 of 16 soil samples at the surface to 5 ft. depth interval at concentrations of between 0.66] mgikg
(S109-5501) and 0.94] mg/kg (S109-8802). Concentrations of selentum were detected in 5 of 11 soil
samples at the 5-10 ft. depth interval ranging from 0.75 mg/kg (S109-SB09) to 3.8 mg/kg {S109-SB04).
Selenium was detected in 5 of 11 soil samples below the 10 ft. depth interval at concentrations ranging from
0.58 mg/kg (S109-5B09) to 5.6 mg/kg (S109-SB09).

Concentrations of silver were detected in a limited number of results and exhibited a general increase with
depth. Silver was not detected in any of the samples from the surface to 5 fi. depth interval of SWMU S109.
Concentrations of silver were detected in 1 of 11 soil samples at the 5-10 ft. depth interval at 0.30 mg/kg
(S109-SB10). Silver was detected in 3 of 11 soil samples below the 10 ft. depth interval at concentrations
ranging from 0.35 mg/kg (S109-SB08) to 1.2 mg/kg (S109-SBO9).

SVOCS

SVOCs were collected in 11 of 38 samples from 24 focations m SWMU S109. The number and concentration
of SVOC constituents decreased with depth, with a majority of constituents appearing in samples from the
surface to 5 ft. depth interval. The primary SVOCs detected were PAHs and phthalates.

Concentrations of PAHs generally decreased with depth. PAHs were detected in 8 of 38 sotl samples
collected at SWMU 5109, PAHs were detected in concentrations of between 421 pg/kg (2-methylnaphthalene
at §109-S817) and 350J pg/kg (2-methylnaphthalene at 5109-5508) in samples collected from the surface to
5 ft. depth interval, Only one PAH, 2-methylnaphthalene, was detected at depths at or below the 10 ft,
interval. Concentrations of 2-methyknaphthalene at or below the 10 ft. depth interval ranged from 70J pg/kg
(S109-SB09) and 210 ug/kg (S109-SBO8).

Concentrations of phthalates exhibited a decrease with depth. Phthalates were detected in 5 of 38 soil
samples collected at SWMU 5109. Di-n-butyiphthalate was detected in two samples, 62F pg/kg {(5109-5S01)
and 46J ugfkg (S109-S502), collected from the surface of SWMU S109. Bis(2-ethythexyl)phthalate was
detected at a concentration of 330J ug/kg in the surface sample collected at S109-SS01. Bis(2-
ethylhexyl)phthalate was detected at 55J pg/kg at the 5-10 ft. depth interval in $109-SBG3. No phthalates
were encountered at or below the 10 ft. depth interval

Dibenzofuran was the only other SVOC found in soil samples at SWMU S109. Dibenzofuran was detected at
46] ug/kg in the surface soil sample, S109-S507.

VOCs

Acetone was the only VOC detected in soil samples at SWMU 5109, Concentrations of acetone were
detected in 3 of 25 soil samples at the 5-10 ft. depth interval at concentrations of 157 pg/kg (S109-SB03), 7.5
nglkg (S109-SBO4), and 22T pgikg (S109-SBOS). VOCs were not detected in surface to 5 ft. depth interval
soil samples or soil samples below the 10 ft. depth interval.

4.3.10.6 Discussion

The concentration of constituents generally decreases with depth. Exceptions to this were arsenic, selenium,
and silver, which exhibited a general increase with depth. Several of the RCRA metals described above
exhibit concentration profiles that suggest surface deposition of metals on the surface of the seil. The highest
concentrations of aluminum, barium, fead, and mercury all occur in the 0-1 ft. depth interval.

Results of the two additional soil samples collected at the $109-SB0O7 did not duplicate the previous RFI
detected concentration of arsenic at 77.9 mg/kg. It can be concluded based on the additional data collected on
January 16, 2001 that slightly elevated concentrations of arsenic detected within the 4.5-5.5 and 5.5-6.5 ft.
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depth intervals are isolated and most likely naturally occurring. The 77.9 mg/kg concentration of arsenic
detected during the RF1 10/23/1993 sampling event appears (o be an anomaly and therefore no further action
is warranted at this location.

SVOCs were detected infrequently at SWMU S109 with the exception of several SVOCs identified in two
samples in the surface to 5 ft. depth interval. Four ditferent SVOCs were detected at S109-S505 ranging in
concentrations from 160J ug/kg (phenanthrene) to 3007 pg/kg (2-methylnaphthalene). Five different SVOCs
were detected at S109-S807 ranging in concentrations from 46J pg/kg (dibenzofuran) to 1607 pg/kg (2-
methylnaphthalene). 2-Methylnaphthalene was the SVOC detected most frequently. Concentrations of 2-
methyinaphthalene were detected in 8 of 38 samples ranging in concentration from 42 J pg/kg (S109-8817 in
the surface to 5 ft. depth interval) to 350 J pg/kg (S109-SS08 in the surface to 5 ft. depth interval).

VOCs were detected in only three samples at SWMU 5109 with acetone being the only VOC detected. Two
of these detections were in the 5-10 ft. depth intervai (15F ug/kg at S109-SB03 and 7.5J pg/kg at S109-SB04)
and one was at or below the 10 ft. depth interval (227 at S109-SB05).

4.3.11 SWMU 5201 - DRUM STORAGE AREA #4

4.3.11.} Unit Description

Former Drum Storage Area #4 (SWMU S201) was used from approximately 1985 to 1988 for storage of open
head and closed head drums awaiting processing. SWMU 5201 is located northeast of and not contiguous
with SWMU S109. The drums were stacked pyramid fashion and end to end on their sides in long rows. The
drom storage area was not paved.

4.3.11.2 Potential Contaminants

There are no known or documented releases from this unit.

4.3.11.3 Potential Releases

The existence and extent of any contamination as a result of potential past releases from SWMU 5201 has not
been determined.

4.3.11.4 Summary of Investigation

The following table summarizes RFT investigation at SWMU 5201.

SURKFACE SOIL SGIL BORING WELL/PIEZOMETER SEDIMENT SURFACE WATER
$201-5501! 5201-p701t §201-p7o1 §201-8D01 §201-8W01
§201-8802 - 5201-MWO02 $201-SD02 $201-SW02
5201-8803" §201-5B03¢ - ' §201-SD03° 5201-SW03°
$201-5504* S201-SB04 - §201-5D04° §201-8W04°
S201-8505° §201-8B0S - BN-SD-3° BN-SW-36
§201-55067 $201-8B06 - - -
§201-8507° 5201-SB07 - - ~
S201-S808° $201-SBO§ - - -
5201-S809% 5201-SB09 - - o
§201-8810° 5201-SB10 - - -
$201-5511% $201-SB11 - - -
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SURFACE SOIL SOIL BORING WELL/PIEZOMETER SEDIMENT SURFACE WATER

§201-8812° $201-SB12 -

§201-8513° - - _ .

S201-8514° - o - -

$201-8515° - - - -

5201-8§15° - - - ~

" Sampiing (or well/piezometer installation) associated with Phase I RIFI Part 1.

? Sampling of surface soils associated with SWMU S109 and 5201 field screening and surface soil sampling. Note that severa! surface soil samples are
associated with soil horing locations.

® Ne analytical data collected for this sample.

“ Seil boring for monitoring wel! abandoned as no water was encountered; no analytical data collected.

* Groundwater collected from drilling augers during scil boring installation.

5 Sampled as background.

4,3.11.5 Analytical Results

A discussion of the analytical results for the soil, sediment, and surface water sampling is presented in the
sections below. Thirty-seven soil samples were collected from 17 locations, four sediment samples were
collected from four locations, and four surface water samples were collected from four locations. Soil
samples were collected i accordance with the Revised Amended Scope of Work for the Franklin Steel
Company, Inc. Phase IT RCRA Facility Investigation (SAIC, 1995). A summary table of alf detected
analytical results is found in Table 4.3.11 and Table 4.3.2A. Groundwater sampling results are presented in
Section 4.7.

4.3.11.5.1 Soil
Inorganics

Concentrations of aluminum exhibited a general decrease with depth. Aluminum was detected in all 37 soil
samples collected at SWMU 5201, Aluminum was detected in concentrations of between 7,290 J mg/kg
(5201-5501) and 15,100 mg/kg (S201-5S11) in samples collected from the surface to 5 ft. depth interval of
SWMU 5201. Concentrations of aluminum at the 5-10 ft. depth interval ranged from 7,160 mg/kg (S201-
SBO7) to 13,700 mg/kg (5201-SB04). Concentrations below the 10 ft. depth interval ranged from 4,090
mg/kg (S201-SB12) to 8,490 mg/kg (S201-SB04).

Concentrations of arsenic exhibited a general increase with depth. Arsenic was detected in all 37 soil samples
collected at SWMU S201. Arsenic was detected in concentrations of between 6.8] mg/kg (S201-8512) and
73.7] (S201-S802) mg/kg in samples collected from the surface to 5 ft. depth interval of SWMU 5201.
Concentrations of arsenic at the 5-10 ft. depth interval ranged from 13.2 mg/kg (S201-SB04) to 34.3 mgikg
(5201-5SB06). Concentrations below the 101t depth interval ranged from 10.7 mg/kg (8201-SB12) t0 288
mg/kg (S201-SB16).

Additional Sampling of S201-5502 for Arsenic

During RFT sampling activities on 10/23/1993, arsenic was detected at 73.7 mg/kg in surface sample S201-
S502 within the 0-1 ft. depth interval. In accordance with the Ohio EPA letter dated December [ 2, 2000, two
additional surface soil samples and ane duplicate soil sample were collected for arsenic analysis. The January
16, 2001 samples reported arsenic concentrations in the 0-1 ft. and 1-2 ft. depth intervals at concentrations of
16.4 mg/kg and 12.3 mg/kg, respectively. The duplicate was collected from the 0-1 ft. depth interval and
reported an arsenic concentration of 19.3 mg/kg. These concentrations are well below the 73.7 mg/kg
concentration of arsenic detected in the RFI sample collected on 10/23/1993.
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Inorganics Continued

Concentrations of barium exhibited no definable decrease with depth. Bartum was detected in ali 37 soil
sampies collected at SWMU 5201, Barium was detected in concentrations of between 62.1J mg/kg (S201-
SS0G2Y and 236 mg/kg (5201-5506) in samples collected from the surface to 5 ft. depth interval of SWMU
5201. Concentrations of barium at the 5-10 ft. depth interval ranged from 67.5 mg/kg (S201-SB06) to 207
mg/kg (S201-SB12). Concentrations below the 10 ft. depth interval ranged from 36.2 mg/kg (S201-SB04) to
227 mgfkg (5201-5B05).

Concentrations of cadmium exhibited no definable decrease with depth. Concentrations of cadmium were
detected in 9 of 15 soil samples at the surface to 5 ft. depth interval ranging between 0.49J mg/kg (S201-
S503) and 1.1 mg/kg (S201-SS06). Concentrations of cadmium were detected in 9 of 11 soil samples at the
5-10 ft. depth interval ranging from 0.53 mg/kg (S201-5B10) to 1.1 mg/kg (S2031-SB10). Cadmium was
detected in 13 of 14 soil samples below the 10 ft. depth interval at concentrations ranging from 0.39 mg/kg
{(S201-SB05) to 3.0 mg/kg (S201-SBO8).

Concentrations of chromium exhibited a general decrease with depth. Chromium was detected in all 37 soil
samples collected at SWMU S201. Chromium was detected in concentrations of between 12.1 mg/kg (5201-
5504) and 18.8] (5201-3506) mg/kg in samples collected from the surface to 5 ft. depth interval of SWMU
S5201. Concentrations of chromium at the 5-10 ft. depth tnterval ranged from 12.1 mg/kg (S201-SB10) to
18.2 mg/kg (S2G1-SB04). Concentrations below the 10 ft. depth interval ranged from 7.7 mg/kg (S201-SB12)
o 13.4 mg/kg (S201-8BO7).

Cyanide was not detected in any of the soil samples collected at SWMU 5261,

Iron was detected in all 37 soil samples collected at SWMIU S201. Iron was detected at concentrations
ranging between 11,800 mg/kg (5201-SD02) and 29,900 (S201-SS02) mg/kg in samples collected from the
surface to 5 ft. depth interval of SWMU S201. Concentrations of iron at the 5-10 ft. depth interval ranged
from 23,500 mg/kg (5201-SB04) to 38,700 mg/kg (5201-SBO6). Concentrations below the 10 ft. depth
interval ranged from 14,800 mg/kg {S201-SB04) to 126,000 mg/kg (S201-SB10).

Concentrations of lead exhibited a general decrease with depth. Lead was detected in all 37 soil samples
collected at SWMU 5201. Lead was detected in concentrations of between 16.87 mg/kg (5201-S510} and
45.3) mg/kg (S201-8512) in samples collected from the surface to 5 ft. depth interval of SWMU S201.
Concentrations of lead at the 5-10 ft. depth interval ranged from 11.6 mg/kg (S201-8B07) to 18.6 mg/kg
{5201-SB0O9}. Concentrations below the 10 ft. depth interval ranged from 8.3 mg/kg (S201-SB12) to 27.2)
mg/kg (S201-SB10).

Concentrations of mercury exhibited a general decrease with depth. Concentrations of mercury were detected
once at the surface to 5 ft. depth at 0.15 mg/kg (S201-8506). Concentrations of mercury detected in 11 of 11
scil samples at the 5-10 ft. depth interval ranged from 0.023 mg/kg (5201-SB11) to 0.047 mg/kg (S201-
SBO4). Concentrations of mercury detected in 12 of 14 soil samples below the 10 ft. depth interval ranged
from 0.015 mg/kg (S201-SB12 and S201-SB12 duplicate) to 0.037 mg/kg (S201-SB06).

Concentrations of selenium exhibited no definable decrease with depth. Concentrations of selenium were
detected in 4 of 15 soil samples at the surface to 5 {t. depth interval at concentrations of between 0.237 mg/kg
{S201-5502) and 0.793 mg/kg (S201-S503). Selenium was detected in only 1 of 11 soil samples in the 5-10
ft. depth interval at a concentration of G.57 mg/kg (5201-SBG6). Concentrations of selenium detected in 16 of
14 soil samples below the 10 ft. depth interval ranged from 0.52 mg/kg (S201-SB11) to 2.7 mg/kg (S201-
SBOS8).
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Silver was detected in only 1 of 14 soil samples below the 10 ft. depth interval at a concentration of 0.35
mg/kg (S201-SBO8 at 12-13 ft.). Concentrations of silver were not detected in the surface to 5 ft. or 5-10 ft.
depth intervals.

SVOCs

The number and concentrations of SVOC constituents detected was greater near the surface. PAHs and
phthalates were the only SVOC constituents identified in SWMU S201.

Concentrations of PAHs exhibited an increase with depth. PAHs were not detected at depths above the 10 ft.
depth interval. PAHs were detected in 6 of 14 soil samples collected below the 10 ft. depth interval. 2.
Methylnaphthalene was detected at concentrations of 100J pg/kg (S201-SB04), 140} ug/kg (S201-SB07), and
340 F ug/kg (S201-SB0OO) at the 10 ft. depth interval. 2-Methylnaphthalene was detected at concentrations of
84 J nglkg (S201-SB11 at 15-16 ft.), 90) pg/kg (S201-SB07 at 15-16 1t.), and 1107 ug/kg (S201-SB10 at 12-
13 ft.). Naphthalene was detected in only one soil boring at a concentration of 300 J pug/ke (5201-SB06 at 10-
11 ft.).

Concentrations of phthalates exhibited a decrease with depth. Concentrations of phthalates were detected in 6
of 15 soi} samples at the surface to 5 ft. depth interval ranging between 41 J pp/kg (di-n-butylphthalate at
5201-5503) and 220 J pg/kg (bis(2-ethylhexyl) phthalate at S201-S511). Bis(2-ethylhexyl) phthalate was the
only phthalate detected in soils at SWMU S201 (38 J ug/kg at S201-SBO7) at the 10-11 ft. depth interval.

No other SVOCs were detected in the soil samples collected at SWMU S201.
VOUCs

VOCs were detected inn 7 of 29 samples from 17 locations at SWMU 8261, VOC constituents were all
detected befow the 10 ft. depth interval except for one sample in the 5-10 ft. depth interval. The VOCs
detected included acetone, benzene, ethylbenzene, methylene chioride, tetrachloroethene, toluene, and
xylenes.

Acetone was detected in 2 of 14 samples below the 10 ft. depth interval (14) ug/kg in S201-SB06 and 49
ug/kg in S201-8807), but not in the surface to 5 ft. or the 5-10 ft. depth intervals. Benzene was detected in 1
of 14 samples at or below the 10 ft. depth (17} ug/kg in S201-SB06), but not in the surface to 5 ft. or 5-10 ft.
depth intervals. Ethylbenzene was detected in 1 of 14 soil samples below the 10 ft. depth interval (2.6 pg/kg
in 8201-SB06}, but notin the surface to 5 ft. or the 5-10 ft. depth intervals. Tetrachioroethene was detected in
1 of 14 samples below the 10 ft. depth intervai (5.5] ug/kg in S201-8SB03), but not in the surface to 5 ft. or the
5-10ft. depth intervals. Toluene was detected in 1 of 14 samples below the 10 ft. depth interval (137 pg/kg in
S5201-5B06), but not in the surface to 5 ft. or the 5-10 ft. depth intervals. Xylenes were detected in 1 of 14
samples below the 10 ft. depth interval {137 pg/kg in S201-SB06), but not in the surface to 5 ft. or the 5-10ft.
depth intervals.

4.3.11.5.2 Sediment
Inorganics

Aluminum was detected in both sediment samples at concentrations of 9,360] mg/kg {(S201-SD01) and
14,700 mg/kg (5201-SD02).

Arsenic was detected in both sediment samples collected at SWMU S201. The highest concentrations of
arsenic was 22.9 mg/kg (8201-SD01, downstream of the plant), Concentrations of arsenic at the other

sediment sample location was 3.0 mg/kg (5201-SD02).
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Barium was detected in both sediment samples collected at SWMU 5201, The highest concentration of
barium was detected in the sediment sample collected from the pond (200J mg/kg at S201-SD02). The lowest
conecentration of barium was detected at S201-SD01 at a concentration of 90.5] mg/kg.

Cadmivm was detected in both sediment samples collected at SWMU S201. Cadmium concentrations were
1.9 mg/kg at S201-SDO1 and 2.0 mg/kg at S201-5DO2.

Chromium was detected in both sediment samples collected at SWMU S201. Chromium concentrations were
13.9 mg/kg at S201-SDO1 and 16.5 mg/kg at S201-SD02.

L.ead was detected in both sediment samples collected at SWMU S201. Lead was detected at the highest
concentration in sediment sample S201-SP02 at 31.9 mg/kg.  Sediment sample S201-8DO1 contained lead at
a concentration of 24.5 mg/kg.

Antimony and selenium were not detected in the sediment samples collected at SWMU 5201.
SVOCs

SVOCs were detected in only one of five sediment samples (S201-SD01) coilected at SWMU S201. The
SVOCs detected were 4-methylphenol and phenol at concentrations of 500 pg/kg and 947 pg/kg, respectively,
No other SVOCs were detected in the sediment samples collected from S201.

VOCs

Acetone was detected in both sediment samples collected at SWMU S201. Acetone was detected at its
highest concentration in sediment sample S201-SD01 (54) pg/kg). Acetone was also detected in S201-SD02
at a concentration of 40] ug/kg.

Toluene and 2-butanone were also detected in sediment sample S201-SDO1 at concentrations of 93 pg/kg and
14]J pg/kg, respectively. No other VOCs were detected in sediment samples collected at SWMU S201.

4.3.11.5.3 Surface Water
Inorganics

Aluminum was detected in both surface water samples at SWMU S201. The maximum concentration was
29.5) mg/L, detected at location S20G1-SW02 with a concentration of 0.99F mg/L. at S201-SW0I

Arsenic, chromium, and fead were detected at only S201-SWO02. Arsenic was detected at a concentration of
0.014 mg/L (S201-SW02), chromium at a concentration of 0.032 mg/L. (5201-SW02), and lead at a
concentration of 0.061 mg/L (5201-SW02}.

Barium was detected in both surface water samples collected at SWMU 5201. The maximum concentration
was 0.45J mg/L (5201-SW02) with a concentration of 0.055] mg/L at S201-SWO01.

Concentrations of antimony, cadmium, cyanide, mercury, selenium, and silver were not detected in the
surface water at SWMU S201.

SVOCs

SVOCs were found in only the S201-SW02 sample location. 4-Methylpheno! and phenol were detected in
concentrations of 3.6J pg/L and 4.0J pg/L., respectively, at S2Z01-SW02. No other SVOC concentrations were
found in surface water samples collected at SWMU S201.
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VOCs

VOCs were only detected in surface water samples at S201-SWOI and S201-SW02. Chloroform was
detected at a concentration of 2.0 ug/L at S201-SWO01. 2-Butanone, acetone, and 4-methyl-2-pentanone were
detected at concentrations of 9.47 pg/L, 5.8F ug/L, and 2.13 ng/1, respectively, at $201-SW02. No other
VOCs were detected in SWMU 5201 surface water samples.

4.3,11.6 Discussion

The concentration of constituents in soil at SWMU 5201 are relatively low with no general trend in the
different depth intervals. None of the eight RCRA metals were found in very high concentrations, although
very low leveis were found at most of the sample locations and in allf of the depth intervals.

Results of the two additional surface soil samples and one duplicate sample collected at the S201-8S02
location did not duplicate the level of arsenic detected during the RFI 10/23/1993 sampling event and are far
below the arsenic background concentration. The 73.7 mg/kg concentration of arsenic detected during the
RF110/23/1993 sampling event appears to be an anomaly and therefore no further action is warranted at this
location.

Only 12 of 37 soil samples reported detections of SVOCs. The highest concentrations were found in $201-
SBO6 at or below the 10 ft. depth interval (340] pg/kg for 2-methylnaphthatene and 3001 pg/kg for
naphthalene).

Only 7 of 37 soil samples reported detections of VOCs. The highest concentration was detected in $201-
SBO7 at or below the 10 ft. depth interval (49 pg/lkg for acetone). Several VOCs were identified in low
concentration in S201-5SB06 at or below the 10 ft. depth interval.

The highest concentrations of aluminum, cadmium, and chromium (16,400, 2.3, and 23.7) mg/ke,
respectively) were detected in upstream sediment samples S201-SD03 and $201-SD04, With the exception of
arsenic, the lowest concentrations were detected downstream of the plant (S201-SD01). The downstream
sampie had the highest concentration of arsenic (22.9 mg/kg).

In the surface water samples, the highest concentrations of aluminum, arsenic, barium, chromium, and lead
(29.5],0.014,0.45,0.032, and 0.061 mg/L, respectively) were detected in the pond (S201-SW02). All of the
SVOCs and VOCs detected were also in the pond (S201-SW02), except for chloroform, which was detected
i S201-SWO1 at a concentration of 2.0 pg/L.

44 RFIPART 2 AOC INVESTIGATION AND RESULTS

This section presents the sampling results for the 12 new AOCs identified by the Ohio EPA that were
investigated. Included in the discussion is a description of each area, the potential COCs and mechanisms for
release of the COCs, a summary of the investigation, presentation of the analytical results, and a discussion
and interpretation of the resuits. ‘

The RFI Part 2 investigation was not designed to determine the full nature and extent of contamination, but

rather document the highest potential constituent associated with each AOCs. 1f COCs exceed the protection
standards, then additional evaluation may be conducted as part of corrective measures for the site.
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4.4.1 Area A — Hazardous Waste Storage Area
4.4.1.1 Unii Description

The hazardous waste (haz-waste} storage area, a concrete pad with a steel channel curb around its perimeter
but no roof, is located at the southwest corner of the main parking lot on the manufacturing plant site’s west
side. This area was actively used from the early 1990s until October 2002 for the storage of 55-gallon drums
containing hazardous wastes, non-regulated wastes, investigation-derived wastes and various other process
chemicals. Following Ohio EPA’s Division of Hazardous Waste Management’s (DHWM) October 3, 2002
recommendations, CSD began storing their hazardous waste inside the adjacent metal building. However,
CSD is using this area for the storage of other wastes and chemicals.

The objective of the investigation conducted for the RF] — Part 2 at Area A was to determine if existing
RCRA generator closure activities were sufficient; and to conduct an additional investigation if the activities
were not sufficient. Data gathered was used to evaluate whether additional corrective measures are necessary
in this area.

4.4.1.2 Potential Contaminants

As the constituents handled in Area A could have consisted of any RCRA hazardous waste, samples were
analyzed for VOCs, SVOCs and metals.

4.4.1.3 Potential Releases

During Ohio EPA’s DERR site inspection on December 19, 2002, stormwater was observed pooling and
running over the steel channel (off the pad) at the southeast comer of the haz-waste pad.

44.1.4 Sommary of Investigation

The area immediately surrounding the Hazardous Waste Storage Area was examimed in light of the closure
activities that have been conducted in the area. The immediate area surrounding the haz-waste storage was
examined for contamination resulting from any waste spillage or leakage at this pad. Four soil samples were
collected from two discrete soil-sampling locations: two (2) surface soif samples (A-GP-5 (0-1.5 ft.) and A-
GP-6 (0-1 ft.)) and two subsurface samples (A-GP-5A (3-4 ft.) and A-GP-6A (3-4 ft.)) were collected from
areas around the pad that exhibit the most staining as determined by field observation. The surface and
subsurface soil samples were collected by utilizing a Geoprobe® .

4.41.5 Analytical Resulfs

Driscussion of the analytical results for soil are presented in the sections below. Soil samples were analyzed
for VOCs, SVOCs, and metals. A summary table of ali detected analytical results is found in Table 4.4.1

Inorganics

Aluminum concentrations exhibited an increase with depth. Aluminum was detected in all four soil samples
at4,710 mg/kg (A-GP-5 (0-1.5ft.)), 11,600 mg/kg (A-GP-5A (3-4 f.)), 1,860 mg/kg (A-GP-6 (0-1 ft.)), and
FI,700 mgikg (A-GP-6A (3-4 f1.)).

Antimony was detected in both surface soil samples at 0.609 J mg/kg (A-GP-5 (0-1.5 ft.)) and 1.00 ] mg/kg
(A-GP-6 (0-1 ft.)). Antimony was not detected in either subsurface soil sample which were collected from the

3-4 ft. depth interval.
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Arsenic concentrations exhibited an increase with depth. Arsenic was detected in all four soil samples at 12.3
mg'kg (A-GP-5(0-1.51t.)), 18.3 mg/kg (A-GP-5A {3-4 ft.3), 2.64 mg/kg (A-GP-6{0-1 ft.)), and 5.92 mg/kg
(A-GP-6A (3-4 ft.)).

Barium concentrations exhibited a decrease with depth. Barium was detected in all four soil samples at 276
mg/kg (A-GP-5 (0-1.51t.)), 132 mg/kg (A-GP-5A (3-4 ft.)), 182 mg/kg (A-GP-6(0-1 f1.)), and 165 mg/kg (A-
GP-6A (3-4 f1.)).

Beryllium concentrations were detected in 3 of the 4 soil samples at 0.568 J mg/kg (A-GP-5 (0-1.5 ft.)), 0.450
I mg/kg (A-GP-5A (3-4 f1.)), and 0.666 I mg/kg (A-GP-6A (0-1 £t.)). Beryllium was not detected in surface
soil sample A-GP-6 (0-1 {t.).

Cadmjum concentrations exhibited a decrease with depth. Cadmium was detected in 3 of the 4 soil samples at
1.21 Fmg/kg (A-GP-5 (0-1.5 ft.)}, 2.37 T mg/kg (A-GP-6 (0-1 ft.)), and 0.177F meg/kg (A-GP-6A (3-4 f1.)),
Cadmium was not detected in soil sample A-GP-5A (3-4 ft).

Chromium concentrations exhibited a decrease with depth. Chromium was detected in all four soil samples at
87.9 mg/kg (A-GP-5 (0-1.5 ft.)), 13.6 mg/kg (A-GP-5A (3-4 ft.)), 45.2 mg/kg (A-GP-6 (0-1 ft.)), and 15.0
mg/kg (A-GP-6A (3-4 ft.)).

Cobalt concentrations exhibited a decrease with depth. Cobalt was detected in all four soil samples at 12.8
mg/kg (A-GP-5 (0-1.5 ft.)), 12.3 mg/kg (A-GP-5A (3-4 ft.)), 11.4 mg/kg (A-GP-6 (0-1 ft.)), and 6.81 mg/kg
(A-GP-6A (3-4 ft.)).

Cyanide concentrations exhibited a decrease with depth. Cyanide was detected in the surface soil samples at
13.4 mg/kg (A-GP-5 (0-1.5 ft.}) and 1.79 mg/kg (A-GP-6 (0-1 ft.)). Cyanide was not detected for both
samples from the 3-4 ft. depth interval.

Iron was detected at similar concentrations for all four soil samples: 17,900 mg/kg (A-GP-5 (0-1.5 ft.)),
20,600 mg/kg (A-GP-5A (3-4 11.)), 26,400 mg/kg (A-GP-6 (0-1 ft.)), and 25,000 mg/kg (A-GP-6 (3-4 ft.)).

Lead concentrations exhibited a decrease with depth. Lead was detected in all four soil samples at 379 mg/kg
(A-GP-5 (0-1.5t.)), 11.5 T mg/kg (A-GP-5A (3-4 ft.)), 207 mg/kg (A-GP-6 (0-1 ft.)), and 17.8 mg/kg (A-GP-
6A (3-4 ft.)).

Mercury was detected at similar concentrations for all four soil samples: 0.0420 mg/kg (A-GP-5 (0-1.5 ft.)),
0.0690 mg/kg (A-GP-5A (3-4 ft.)), 0.0457 mg/kg (A-GP-6 (0-1 f1.)), and 0.043 mg/kg (A-GP-6 (3-4 ft.)).

Nickel concentrations exhibited a slight decrease with depth. Nickel was detected in all four soil samples at
18.0 mg/kg (A-GP-5 (0-1.5 ft)), 16.6 mg/kg (A-GP-3A (3-4 ft.)), 21.7 mg/kg (A-GP-6 (0-1 ft.)), and 16.1
mg/kg (A-GP-6A (3-4 ft.)).

Seienium concentrations were detected in 3 of the 4 soil samples, and exhibited a decrease with depth.
Selenium was detected at 15.3 J mg/kg (A-GP-5 (0-1.5 ft.}), 543 J mg/kg (A-GP-5A (3-4 ft.)), and 8.23 ]
mg/kg (A-GP-6 (0-1 ft.)). Selenium was not detected in A-GP-6A (3-4 {t.).

Thallium concentrations exhibited an increase with depth. Thallium was detected in all four soil samples at

0.318J mg/kg (A-GP-5(0-1.51t.)), 0.874 ] mg/kg (A-GP-5A (3-4 £1.)), 0.135 I mg/kg (A-GP-6 (0-1 ft.)). and
0.467 J mg/kg (A-GP-6A (3-4 ft.)).
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SVOCs

In general, the number and concentration of SVOC constituents decreased with depth. Only 5 of the 28
SVOC concentrations detected in Area A were detected in the 3-4 ft. depth interval. The primary SVOCs
detected were PAHs and phthalates.

Bis(2-ethylhexyl)phthalate was detected in surface soils (<5 feet) at concentrations ranging from 20.05 pg/kg
(A-GP-3A)to 1,530 pg/kg (A-GP-6). Concentrations of PAHs were found in concentrations up to 491 ug/kg
(benzo(aypyrene in A-GP-6 (0-1 ft.)).

VOULs

VOCs detected in Area A were acetone, benzene, 2-butanone, chloroethane, 1,1-dichloroethane, 2-hexancne,
methylene chloride, 4-methyl-2-pentanone, and 1,1,1 -trichloroethane. Al of these constituents were detected
in soil sample A-GP-6A (3-4 ft.), with the exception of benzene and 1,1,1-trichloroethane. Only one
constituent, 1,1,1-trichloroethane, was detected in the surface soil sample A-GP-6 (0-1 ft.).

4.4.1.6 IMscussion

The immediate area surrounding the haz-waste storage was examined for contamination resulting from any
waste spillage or leakage at this pad. The constituents of concern were VOCs, SVOCs, and metals. Four soil
samples, two surface and two subsurface, were collected from two discrete soil sample locations.
Concentrations of metals and SVOCs generally decreased with depth. There is no strong evidence of impact
to soil by inorganic constituents. Only one SVOC, benzo(a)pyrene was found at efevated levels in surface
soil sample A-GP-6 (0-1 ft.), but it was not detected in the A-GP-6A (3-4 {t.) soil sample.

Concentrations of YOCs at the A-GP-6 sample location generally increase with depth; however, the
concenirations of VOCs at the A-GP-5 sample location do not appear to demonstrate a distribution irend. The
VOCs detected at both sample locations were fow concentrations.

4.4.2 Area B - Shot Blast Dust Collector Area
4.4.2.1 Unit Description

The shot biast dust collector area is located outside the drum reconditioning plant’s south side, approximately
one-third of the way from the southwest corner of the drum reconditioning plant building,

4.4.2.2 Potential Contaminants

Probable constituents resulting from operations at the unit are metals. Contamination of soil from lead and
non-RCRA metals such as zinc and iron may be of particular concern at this site.

4.4.2.3 Potential Releases
This shot blast dust collector unit was instalied at the site in late 1992, and still remains in operation.
4.4.2.4 Summary of Investigation

Sampling was conducted to investigate the concentration of metals adjacent to the Shot Blast Dust Collector.
Soil areas adjacent to the concrete pad were evaluated for staining. Three surface soil samples (B-GP-7 (0-1
ft.), B-GP-8 (0-1 ft.), and B-GP-9 (0-1 ft.)) were collected adjacent to the concrete pad that exhibited the most
staining as determined from field observation. The surface soil samples were collected from the 01 ft depth
interval utilizing a Geoprobe®. The three samples obtained were analyzed for metals.
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4.4,2.5 Analytical Results

A discussion of the analytical results for the soil samples is presented below. Three soil samples were
collected and analyzed for metals. A summary table of all detected analytical results is found in Table 4.4.2.

Inorganics

Fach metal constituent was detected in all three surface soil samples collected, except for antimony was not
detected in B-GP-9 (0-1 ft.). The detected levels of inorganics in the samples were low concentrations;
however, arsenic was detected at 93.7 mg/kg at B-GP-8 (0-1 ft.).

4.4.2.6 Discussion

Three surface scil samples were coliected for inorganic analysis from areas adjacent to the Shot Blast Dust
Collector which exhibited the most staining, The inorganic analysis showed one surface soil sample B-GP-8
(0-1 ft.) had an arsenic concentration of 93.7 mg/kg. However, the two other surface soil samples contained
concentrations of arsenic below the site specific background concentration.

4.4.3 Avrea C -~ Shot Blast Dust Bags Storage Area
4.4.3.1 Unit Description

The shot blast dust bags storage area {(in white super sacks) is located to the east of the site’s wastewater
treatment plant building, south of the drum reconditioning plant building. On December 19, 2002, Ohio EPA
observed this area being used for storage of white super sacks from the three on-site shot blast dust collector
units. The area had one Roll-off box full of super sacks, and 30 to 40 of these super sacks placed directly on
the gravel next to the Roll-off box (south side). During Ohio EPA’s site visit on Fanuary 16, 2003, the same
Roli-off box and super sacks (on the ground) were still being stored in this area.

4.4.3.2 Potential Contaminants
Probable constituents resulting from storage operations in the area are metals.
4.4.3.3 Potential Releases

There are no known or documented releases from this unit. The shot blast dust bag storage area and area
surrounding this unit were examined for contamination resulting from any spillage or jeakage from the
storage of these shot blast dust bags.

4.4.3.4 Summary of Investigation

Soil areas in the vicinity of the storage area were evaluated for staining. A surface soil sample was collected
from the two areas in the immediate vicinity of area C that exhibit the most staining as determined from field
observation. Surface soil samples C-GP-10, C-GP-11, and C-GP-11A were collected from the 0-2 ft, 0-1 ft.,
and 1-2 ft. depth intervals, respectively, utilizing a Geoprobe®. The three samples obtained were analyzed
for metals.

4.4.3.5 Analytical Resulis

Discussion of the analytical resuits for soil are presented in the sections below. Soil samples were analyzed
for metals. A summary of all detected analytical results is in Table 4.4.3
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Inorganics

Aluminum concentrations ranged from 2,410 mg/kg (C-GP-11 (0-1 ft.)) to 5,590 mg/kg (C-GP-T1LA (1-2fL.)).
Arsenic concentrations ranged from 6.50 mg/kg (C-GP-11 (0-1 £t.)) to 8.38 mgrkg (C-GP-11A (1-2 fu).
Chromium concentrations ranged from 30.8 mg/kg (C-GP-11A (0-1 ft.)) to 134 mg/kg (C-GP-10 (0-2 ft.)).
Cyanide concentrations ranged from 0.622 mg/kg (C-GP-11 (0-1 ft.)) to 2.64 mg/kg (C-GP-11A (1-2 ft.)).

Concentrations of {ead were reported at 542 mg/kg, 418 mg/kg, and 192 mg/kg for samples C-GP-10(0-2 {1),
C-GP-11 (0-1 ft.), and C-GP-11A {1-2 ft.), respectively.

Nickel concentrations ranged from 15.7 mg/kg (C-GP-11 (0-1 ft.)) to 24.9 mg/kg (C-GP-10 (0-2 ft.)),
Selenium concentrations ranged from 3.34 mg/kg (C-GP-11A (1-2 ft.)) to 7.95 mg/keg (C-GP-11 (0-1 ft.)).
4.4.3.6 Discussion

Two surface soil and one near surface soil sample were collected for metals analysis from the areas in the
immediate vicinity of area C that exhibit the most staining as determined from field observation. There is no
strong evidence of fmpact to soil by inorganic constituents..

4.4.4 Area D - Filter Press Shudge Storage Pad
4.44.1 Unit Description

The filter press cake storage pad Is a concrete pad with a metal roof (but no walls), and it houses two fugger
boxes used to contain solids from the wastewater treatment process. This storage pad is located on the east
side of the site’s wastewater treatment plant building. During Ohio EPA’s December 19, 2002 site visit,
stormwater was observed pooling and running over the cancrete curb (off the pad) at the southwest corner of
the storage pad. To the east and south of this storage pad, the soil is stained. Visible trash was also scattered
around the area.

4.4.4.2 Potential Contaminants

The Filter Press Sludge Storage Pad stores the sludges generated from treatment of plant washwater. Possible
constituents associated with this operation include VOCs, SVOCs and metals.

4.4.4.3 Potential Releases

There are no known or documented releases from this unit. The area surrounding the filter press sludge
storage pad was examined for contamination resulting from any spillage or leakage at this storage pad.

4,44.4 Summary of Investigation

Sampling was conducted to investigate the concentration of VOCs, SVOCs and metals adjacent to the Filter
Press Shudge Storage Pad. Soil areas adjacent to the concrete pad were evaluated for staining. A surface soil
sample (D-GP-12 (0-1 ft.) was collected from the one area adjacent to the concrete pad that exhibited the most
staining as determined by field chservation. Surface soil sample D-GP-12 (0-1 ft.) was collected from the 0-1
ft depth interval utilizing a hand auger. The sample was analyzed for VOCs, SVOUs, and metals,
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4.4.4.5 Analytical Results

Discussion of the analytical results for soil are presented in the sections below. Soil samples were analyzed
for VOCs, SVOC, and metals. A summary of all detected analytical results is in Table 4.4.4

fnorganics
Each metal constituent was detected in the surface soil sample at low concentrations.
SVOCs

Eleven SVOCs were detected for sample D-GP-12 (0-1 ft.) and mainly consisted of phthalates and PAHs at
low concentrations.

Bis(2-ethylhex yD)phthalate was detected in surface soil sample D-GP-12 (0-1 {t.} at a concentration of 2,350
ug/kg (S107-8B11).

VOCs

Five VOCs were detected at fow levels for sample 3-GP-12 (0-1 ft.): dibromochloromethane (46 Jug/kg); 2-
hexanone (11.1 J ug/kg); methylene chloride (9.21 Y mg/kg); 4-methyl-2-pentanone (6.17 J pg/kg); and PCE
(1.36 T ng/kg).

4.4.4.6 Discussion

Surface soil sample D-GP-12 (0-1 ft.) was collected from the area which exhibited the most staining adjacent
to the Filter Press Storage Pad and analyzed for VOCs, SVOCs, and metals. All of the constituents detected
were at fow concentrations.

4.45 Area E - Former Hazardous Waste Storage Pad
4.4.5.1 Unit Description

The former hazardous waste drum storage pad {concrete pad with no roof} is located south of the old oxidizer
building. Franklin Steel used this pad for the storage of 55-gallon drums of vartous types of hazardous wastes
from the early 1970s through 1990. Franklin Steel submitted a RCRA clean closure report for the former
hazardous waste drum storage pad in September 1990 to Ohio IIPA’s DHWM. The closure report was
accepted by Ohio EPA DHWM.

4.4.5.2 Potential Contaminants

Although the exact substances that may have leaked are not known, based on the description of materials
found in Area E as summarized in the Ohio EPA Janvary 31, 2003 letter, the materials could have contained
VOCs, SVOCs and metals.

4.4.5.3 Potential Releases

On Pecember 9, 2002, Ohio EPA observed numerous 55-gallon drums, some stacked on their sides, being
stored in this area. Several drums were in poor condition, very rusted and dented. Many of these drums had a
blue “non-regulated waste” label on them. Since the drain french valve in the vauit at the haz-waste pad
southeast corner was closed, stormwater had runoff the conerete pad into the gravel road. When guestioned
about these drums, Gary Davis (CSD’s environmental manager) was not sure of the contents in these 55-
galton drums, but he stated that the tote binds adjacent to the wall of the old oxidizer building contained
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various chemicals used for the drum rinsing operation inside this bailding.

During Ohio EPA’s site visit on December 19, 2002, the former hazardous waste drum storage pad was
observed to have all of the 55-gallon drums removed for this area. However, the concrete was heavily
discolored and stained, with the collected rainfall’s water (about one hour of fight rain before coming to the
pad) also having a blue-gray coloration, and the tote bins were still being stored against the wall of the old
building.

On January 16, 2003, Ohio EPA observed that this former haz-waste drum storage pad again had
approximately 70 55-gallon drums. A blue “Non-Regulated Waste” label could be seen on the front row of
drums, and one drum was leaking an unknown white substance onto the ground. Closer examination showed
a yellow “Hazardous Waste” label on many of these drums, as well as the blue “non-regulated waste” label.
Many drums also had the DOT stickers for dangerous contents: flammable liquids, flammable solids, toxic or
corrosive, placed on them besides the hazardous waste labels. The easily accessible (outer row) 55-gatlon
drums appeared to be full of some type of material, as noted by tapping on the sides of the drums.

4.4.5.4 Summary of Investigation

Sampling was conducted to investigate the concentration of VOCs, SVOCs and metals adjacent to the Former
Hazardous Waste Storage Pad. Soil areas adjacent to the Former Hazardous Waste Storage Pad were
evaluated due to staining. Two soil samples (E-GP-13 (0-1 ft.) and E-GP-14 (0-1 {t.)} were collected from the
areas adjacent to the concrete pad that exhibited the most staining as determined by field observation. The
surface soil samples were collected from the 0-1 ft depth interval utilizing a Geoprobe®. The sampies
obtained were analyzed for VOCs, SVOCs, and metals.
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4.4.5.5 Analytical Results

A discussion of the analytical results for the soil sampling is presented in the sections below. Two surface
soil samples were collected from two discrete sampling locations which exhibited the most staining. Table
4.4.5 summarizes the detected constituents.

Inorganics

Concentrations of aluminum were detected at 683 mg/kg and 11,200 mg/kg in E-GP-13 (0-1 ft.) and E-GP-14
(0-1 f1.), respectively.

Concentrations of arsenic were detected at 2.46 mg/kg and 1.52 mg/kg in B-GP-13 (0-1 ft.) and E-GP-14 (0-1
ft.), respectively.

Concentrations of barium were detected at 88.0 mg/kg and 104 mg/kg in E-GP-13 (0-1 ft.) and E-GP-14(0-1
ft.}, respectively.

Concentrations of cadmium were detected at 1.04 ] mg/kg and 0.699 J mg/kg in E-GP-13 (0-1 ft.) and E-GP-
14 (0-1 1.3, respectively.

Concentrations of chromium were detected at 15.7 mg/kg and 17.4 mg/kg in B-GP-13 (0-1 ft.) and E-GP-14
(0-1 ft.), respectively.

Cyanide was not detected in either sample at Area E.

Concentrations of lead were detected at 39.6 mg/kg and 26.9 mg/kg in E-GP-13 (0-1 ft.) and E-GP-14 (0-1
ft.}, respectively.

Concentrations of mercury were detected at 0.0100 mg/kg and 0.105 mg/kg in E-GP-13 (0-1 ft.) and E-GP-14
(0-1 {t.), respectively.

Concentrations of selenium were only detected at E-GP-13 (0-1 ft.) (8.13 J mg/kg).

Cancentrations of silver were detected at 0.197 J mg/kg and 0.00958 I mg/kg in E-GP-13 (0-1 ft.) and E-GP-
14 (0-1 ft.), respectively.

SVOCs

A total of 10 SVOC constituents were detected between the two surface soil samples collected in Area E.
Nine of the constituents were detected at E-GP-13 (0-1 ft.) and only two of the constituents were detected at
E-GP-14 (0-1 ft.). The ten SVOC constituents detected in Area E were: anthracene; benzo(b)fluoranthene;
bis(2-ethythexyl)phthalate; 4-bromophenyl phenyl ether; butyl benzyl phthalate; di-n-butyl phthalate, 4,6-
dinitro-2-methylphenol, di-n-octy! phthalate, phenanthrene, and pyrene.

Bis(2-ethylhexyl)phthalate was detected in two surface soils (0-1 feet bgs) at concentrations of 387 ug/kg in
BE-GP-13 and 37.85 ug/kg in B-GP-14.
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VOCs

A total of five VOC constituents were detected between the two surface soil samples colleted in Area E.
Concentrations of methylene chloride (8.21 J ng/kg) and 4-methyl-2-pentanone (6.02 1 ug/kg) were detected
in E-GP-13 (0-1 ft.). Both of these constituents were not detected in the E-GP-14 (0-1 ft.) sample. Instead,
concentrations of ethytbenzene (1.24 J pg/kg), toluene (9.73 ug/kg), and total xylenes (5.16 I png/kg) were
detected at E-GP-14 (0-1 ft.).

4.4.5.6 Discussion

Surface soil samples E-GP-13 (0-1 ft.) and E-GP-14 (0-1 ft.) were collected from the two areas which
exhibited the most staining adjacent to the Former Hazardous Waste Storage Pad and analyzed for VOCs,
SVOCs, and metals, All of the constituents detected were at low concentrations.

44,6 ArveaF — Drum Conveyor Chain Ash Fall-Off Area
4.4.6.1 Unit Description

Many of the 55-gallon drums being sent through the New Thermal Oxidizer still have residue materials inside
them which cause a significant amount of ash material to accumulate under and around the drum conveyor
chain. This ash falloff area begins at the exit of the thermal oxidizer enclosure; where the drum conveyor
chain goes west for a short distance, then turns south for approximately two hundred feet before heading back
to the north (to allow the drums time to cool down after the oxidizer), then the chain goes west again to enter
the drum reconditioning building. This entire distance of the drum conveyor chain has significant amousnts of
ash residues from the 55-gatlon drums that have fallen onto the ground.

CSD has stated earlier to Ohio EPA’s DHWM that this material is swept up at the end of each day and put
into the containers with the oxidizer sludge waste. However, Ohio EPA noted twenty (20) 55-gallon drums
(many without lids) full of this ash material being stored out in open areas at three different locations during
the December 9, 2002 site visit. During Ohio EPA’s January 16, 2003 site visit, twenty (20) 55-galion drums
(six without lids) were again observed full of ash residue being stored in the drum conveyor chain cooling
loop area,

4.4.6.2 Potential Contaminants

Ash fall-off material that remains after the drums are ran through the New Thermal Oxidizer is likely to
comtain SVOCs and metals.

4.4.6.3 Potential Releases

CSD has stated earlier to Ohio EPA’s DHWM that this material is swept up at the end of each day and put
into the containers with the oxidizer shudge waste. However, Ohio EPA noted twenty (20) 55-gallon drums
(many without lids) full of this ash material being stored out in open areas at three different locations during
the December 9, 2002 site visit. During Ohio EPA’s January 16, 2003 site visit, twenty (20) 55-gallon drums
(six without lids) were again observed full of ash residue being stored in the drum conveyor chain cooling
loop area. This area’s soil has a different appearance than the adjacent access road.

4.4.6.4 Summary of Investigation

A total of seven surface soil samples were collected to investigate the concentration of SVOCs and metals in
soils adjacent to concrete surfaces located to the east and west of the Drum Conveyor Chain. Soil areas
adjacent to the Drum Conveyor Chain were evaluated for staining. A surface sotl sample was collected from
the three arcas adjacent to the concrete pad’s west side, and similarly, four areas to the pad’s east side that
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exhibit the most staining as determined by field observation. Surface soil samples were collected from the -
1 ft depth interval utilizing a hand auger or Geoprobe®. The seven samples obtained were analyzed for
metals and SVOCs. The seven surface soil samples collected were F-GP-15 (0-1 ft.), E-GP-16 (0-1 ft.), F-
GP-17 (0-1 ft.), F-GP-18 (0-1 fv.), F-GP-19 (0-1 ft.), F-HA-1 (0-1 ft.), and F-HA-2 (0-1 ft.).

4.4.6.5 Analytical Results

A discussion of the analytical soil sampling results is presented in the sections below. Seven surface soil
samples were collected from seven discrete soil sampling locations. Samples coliected were analyzed for
metals and SYOCs. A summary table of all detectable analytical results is found in Table 4.4.6.

Inorganics

Aluminum was detected in 7 of 7 surface soil samples at concentrations ranging from 369 mg/kg (F-GP-16
(0-1 ft.)) to 8,500 mg/kg (F-HA-2 (0-1 ft.)).

Antimony was detected in 7 of 7 surface soil samples at concentrations ranging from 0.605 I mg/kg (F-GP-16
(0-1 ft.)) to 117 mg/kg (F-GP-17 (0-1 {1.)).

Arsenic was detected in 6 of 7 surface soil samples at concentrations ranging from 1.36 Jmg/kg (F-HA-2(0-1
ft.)) 1o 3.61 mg/kg (F-HA-1 (0-1 ft.)).

Barium was detected in 7 of 7 surface soil samples at concentrations ranging from 161 mg/kg (F-GP-16 (0-1
ft.)) to 3,020 mg/kg (F-HA-2 (0-1 ft.)).

Cadmiam was detected in 7 of 7 surface soil samples at concentrations ranging from 0.706 ] mg/kg (F-GP-16
(0-1 1.)) to 47.0 mg/kg (F-GP-18 (0-1 fr.)).

Chromium was detected in 7 of 7 surface soil samples at concentrations ranging from 19.9 mg/kg (F-GP-16
(0-1 1. to 732 mg/kg (F-HA-2 (0-1 ft.)).

Copper was detected in 7 of 7 surface soil samples at concentrations ranging from 13 mg/kg (F-GP-16 (0-1
ft.)) to 8,210 mg/kg (F-HA-2 (0-1 ft.)).

Cyanide was detected in 3 of 7 surface soil samples at concentrations ranging from 0.220 mg/kg (F-HA-1 (0-1
ft.)) to 0.930 mg/kg (F-GP-18 (0-1 ft.)).

Iron was detected in 7 of 7 surface soil samples at concentrations ranging from 3,890 mg/kg (F-GP-16 (0-1
ft.)) to 154,000 mg/kg (F-GP-18 (0-1 it.)).

Lead was detected in 7 of 7 surface soil samples at concentrations ranging from 71.7 mg/kg (F-GP-16 (0-1
ft.)) to 4,610 mg/kg (F-GP-17 (0-1 ft.)).

Mercury was detected in 7 of 7 surface soil samples at concentrations ranging from 0.00977 mg/kg (F-GP-106
(0-1 ft)) to 0.602 mg/kg (F-GP-19 (0-1 ft.)).

Nickel was detected in 7 of 7 surface soil samples at concentrations ranging from 6.97 mg/kg (F-GP-16 (0-1
ft.y) to 468 mg/kg (F-HA-2 (0-1 ft.}).

Seleniurm was detected in 6 of 7 surface soil samples at concentrations ranging from 4.25 mg/kg (F-GP-16 (G-
1 £t.)) to 42.9 mg/kg (F-HA-1 (0-1 ft.)).

Silver was detected in 7 of 7 surface soil samples at concentrations ranging from 0.429 mg/kg (F-GP-16 (0-1
ft.)) to 8.62 mg/kg (F-GP-19 (0-1 ft.)).
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7inc was detected in 7 of 7 surface soil samples at concentrations ranging from 108 mg/kg (F-GP-16 (0-1 ft.))
to 6,000 mg/kg (F-HA-2 (0-1 ft.)).

VOCs

Twenty-two different SVOC constituents were detected in Area F. The primary SVOCs detected were PAHs
and phthalates.

Concentrations of PAHs were detected in 5 of 7 surface soil samples at concentrations between 161 I mg/kg
(anthracene at F-HA-1 (C-1 ft.)) and 1830 pg/kg (pyrene at F-GP-18 (0-1 ft.)).

Concentrations of butyl benzyl phthalate were found in 7 of 7 surface soil samples between 637 J in F-GP-16
(0-1 ft.)) to 6930 ¥ pg/kg in F-GP-18 (0-1 ft.)).

Concentrations of bis(2-ethylhexyl)phthalate were found in 7 of 7 surface soil samples between 261 J in F-
GP-16 (0-1 ft.)) to 1400 J pgikg in F-GP-18 (0-1 ft.)).

Concentrations of phenols were found in 5 of 7 surface soil samples between 438 J in F-GP-15 (0-1 ft.)) to
3250 pg/kg in F-GP-18 (0-1 f.)).

Concentrations of benzo (b) fluoranthene were found in 7 of 7 surface soil sampies between 218 in ¥-GP-13
(0-1 £t) to 2110 pg'kg in F-GP-18 (0-1 ft.).

4.4.6.6 Discussion

Three of the seven surface soil samples indicated elevated concentrations of various metals. Concentrations
of lead were detected at F-GP-17 (0-1 ft.) (4,610 mg/kg) and F-HA-2 (0-1 ft.) (2,860 mg/kg), respectively.
Elevated concentrations of iron (154,000 mg/kg), chromium (732 mg/kg), barium (3,020 mg/kg), cadmium
(47.0 mg/kg), and chromium (732 mg/kg) were present within surface soils at depth interval Jess than 1 foot.

Low concentrations of SVOCs were found in all of the seven soil samples except for the concentration of
benzo (b} fluoranthene detected at F-GP-18.

4.4.7  Area G — Thermal Oxidizer Building Doorway Areas
4.4.7.1 Unit Description

On Ohio EPA’s January 16, 2003 site visit, the doorways of the thermal oxidizer building were observed to
have significant staining of the building and adjacent soil, with visible trash scattered around the area.

4.4.7.2 Potential Contaminants

The soil samples obtained were analyzed for metals, VOUs, and SVOCs.

4.4.7.3 Potential Releases
There are no known or documented releases from this area.
4.4.7.4 Summary of Investigation

Two doorways exist at the New Thermal Oxidizer Building. One composite surface soil sample was collected
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from the most visibly stained areas associated with each of the doorways. The surface soil samples were
collected from the O-1 ft depth interval utilizing a Geoprobe®. The two composite surface soii samples
obtained were analyzed for metals, SVOCs, and VOCs. The two composite surface soil samples collected
were G-Comp-1 (0-1 ft.) and G-Comp-2 (0-1 ft.).

4.4.7.5 Analytical Resuits

A discussion of the analytical soil sampling results is presented in the sections below. Two composiie surface
soil samples were collected. Samples collected were analyzed for metals, SVOCs, and VOCs. A summary
table of all detectable analytical results is found in Table 4.4.7.

Inorganics

Concentrations of aluminum were detected at 726 mg/kg (G-Comp-1 (0-1 ft.)) and 703 mg/kg (G-Comp-2 (O-
Lfey).

Concentrations of arsenic were detected at 2.48 mg/kg (G-Comp-1 (0-1 ft.)) and 1.76 J mg/kg (G-Comp-2 (0-
1.

Concentrations of barium were detected at 66.6 mg/kg (G-Comp-1 (0-1 fi.)) and 64.6 mg/kg (G-Comp-2 (0-1
fe. ). '

Concentrations of cadmium were detected at 0.497 J mg/kg (G-Comp-1 (0-1 1)) and 0.284 J mg/kg (G-
Comp-2 (0-1 ft.)).

Concentrations of chromium were detected at 11.4 mg/kg (G-Comp-1 (0-1 ft.)) and 16.9 mg/kg (G-Comp-2
{0-1 fuy).

Cyanide was only detected at G-Comp-1 (0-1 {t.) (0.355 mg/kg).

Concentrations of lead were detected at 8.20 I mg/kg (G-Comp-1(0-1 ft.)) and 6.42 I mg/kg (G-Comp-2 (0-1
ft.)).

Concentrations of mercury were detected at 0.0713 mg/kg (G-Comp-1 (0-1 ft.)) and 0,085 mg/kg (G-Comp-
2¢0-1ft.).

Concentrations of selenium were detected at 10.4 ) mg/kg (G-Comp-1 (0-1ft.)) and 11.9 T mg/kg (G-Comp-2
{O-1 ft.)).

Concentrations of silver were detected at 0.353 J mg/kg (G-Comp-1 (0-1 ft.)) and 0.242 I mg/kg (G-Comp-2
{G-1 ft.)).

SVOCs

Atotal of 18 different SYOC constituents were detected between the two composite surface soil samples. All
but 2 of the 18 SVOCs were detected it G-Comp-2 (0-1 ft.). Eight of the 18 SVOCs were detected in G-
Comp-1 (0-1 ft.). The primary SVOCs detected were PAHs and phthalates.

Concentrations of PAHs ranged between 381 J ng/kg (pyrene at G-Comp-2 (0-1 {t.)) and 900 J pg/kg (pyrene
at G-Comp-1 (0-1 ft.)) '

Concentrations of phthalates ranged between 4160 pg/kg (bis(2-ethylhexyl)phthalate at G-Comp-1 (0-1 ft.))
to 62.0 pg/kg (dimethyl phthalate at G-Comp-2 (0-1 ft.)).
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VOUCs

Only 1 VOC constituent was detected in Area G. Methylene chloride was detected at 11.0 pg/kg (G-Comp-1
{0-1 f.)) and 176 pg/kg (G-Comp-2 (0-1 ft.)).

4.4.7.6 Discussion

All of the constituents detected were at low concentrations.

4.4.8 Area H — Thermal Oxidizer Sludge Storage Area
4.48.1 Unit Description

The thermal oxidizer sludge storage area, a concrete pad with a metal roof, is located at the northeast comer
of the manufacturing site. The concrete pad is found on the north side of the thermal oxidizer building
enciosure; it is large enough to store three Roll-off boxes.

4.4.8.2 Potential Contaminants

Sludge generated as a result of the operation of the New Thermal Oxidizer could potentially contain metals,
SVOCs, and VOCs.

4.4.8.3 Potential Releases

During Ohio EPA’s site visit on December 9, 2002, three Roll-off boxes were being stored in the gravel truck
yard, while two more full Roll-off boxes were being stored on the concrete pad without a Roll-off box. There
were also ten {10) 55-gallon drums full of the conveyor chain’s ash residue which had fallen onto the ground
and was scraped up by the local worker.

On December 19, 2002, Ohio EPA observed that the three Roll-off boxes full of the oxidizer sludge had been
removed from the gravel truck yard, adjacent to the sludge storage area since the December 9, 2002 visit. In
addition, the sludge pile laying on the ground, also noted during the December 9, 2002 site visit, had been
removed from the concrete pad of this storage area. Only two Rol-off boxes were present on the oxidizer
sfudge storage area’s concrete pad.

During Ohio BEPA’s site visit on January 16, 2003, a significant amount of contaminated liquid was noted in
the oxidizer sludge storage area’s concrete pad. This liquid was observed moving off the pad. Sludge and
liquid materials were observed dragged from this concrete pad out into the gravel truck yard. These
contaminated materials were spread over a large part of the gravel truck yard.

4,4.8.4 Summary of Investigation

Sampling was conducted to investigate the concentration of metals, SVOCs, and VOCs adjacent to the
concrete surfaces associated with the New Thermal Oxidizer Sludge Storage Area. Soil areas adjacent to the
New Thermal Oxidizer Shudge Storage Area were evaluated for staining. Surface soil samples were collected
from the four areas adjacent to the concrete pad that exhibit the most staining as determined by field
observation, Four surface soil samples were collected from the 0-1 ft depth interval and one near surface soil
sample was collected from the -2 ft. depth interval utilizing a Geoprobe®. The five samples obtained were
analyzed for metals, SVOCs, and VOCs. Three soil samples were collected from two sampling locations
adjacent to the sludge storage area’s concrete pad’s north side (H-GP-20 (0-1 ft.), H-GP-21 (0-1 ft.) and H-
GP-21A (1-2 ft.3) and two soil samples were collected from the north side of the concrete walkway adjacent
to the thermal oxidizer's exit enclosure (FH-GP-22 {(0-1.5 ft.) and H-GP-23 (0-1 {t.)).
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4.4.8.5 Analytical Results

A discussion of the analytical soil sampling results is presented in the sections below. Four surface soil
samples and one near surface soil sample were collected. Samples collected were analyzed for metals,
SVOCs, and VOCs. A summary table of all detectable analytical results 1s found in Table 4.4.8.

Inorganics

Concentrations of aluminum were detected in 5 of 5 samples and ranged between 1,450 mg/kg (H-GP-20(0-1
ft.)) and 4,420 mg/kg (H-GP-23 (0-1 ft.)).

Concentrations of arsenic were detected in 5 of 5 samples and ranged between 2.3% mg/kg (H-GP-22 (0-1.5
ft.3y and 5.68 mg/kg (H-GP-214A (1-2 ft.)).

Concentrations of barium were detected in 5 of 5 samples and ranged between 60.2 mg/kg (H-GP-20(0-1 fi.)}
and 1,330 mg/kg (H-GP-23 (0-1 ft.)).

Concentrations of cadmium were detected in 5 of 5 samples and ranged between 0.307 J mg/kg (H-GP-20 (0-
I ft.)y and 7.530 mg/kg (H-GP-23 (0-1 11.)).

Concentrations of chromium were detected in 5 of 5 samples and ranged between 9.77 mg/kg (H-GP-20 (0-1
ft.)) and 215 mg/kg (H-GP-23 (0-1 ft.)).

Concentrations of copper were detected in 5 of 5 samples and ranged between 11.9 mg/kg (H-GP-20 (0-1 1t.})
and 54.5 mg/kg (H-GP-22 (0-1.5 ft.)).

Concentrations of cyanide were detected in 3 of 5 samples and ranged between 0.143 mg/kg (H-GP-22 (0-1.5
ft.)) and 0.179 mg/kg (H-GP-21 (0-1 ft.}).

Concentrations of iron were detected in 5 of 5 samples and ranged between 4,150 mg/kg (H-GP-20 (0-1 ft.))
and 29,800 mg/kg (H-GP-21A (1-2 ft.)).

Concentrations of lead were detected in 5 of 5 samples and ranged between 15.6 mg/kg (H-GP-20 (0-1 t.)}
and 1,540 mg/kg (H-GP-23 (0-1 {L.)).

Concentrations of mercury were detected in 4 of 5 samples and ranged between 0.00817 ] mg/kg (H-GP-22
(0-1.5 ft.)y and 0.0537 mg/kg (H-GP-23 (0-1 ft.)).

Concentrations of nickel were detected in 5 of 5 samples and ranged between 9.3 mg/kg (H-GP-20 (0-1 ft.))
and 63.2 mg/kg (H-GP-23 (0-1 ft.)).

Concentrations of selenium were detected in 5 of 5 samples and ranged between 6.24 } mg/kg (H-GP-23 (0-1
ft.) and 14.4 mg/kg (H-GP-21 (0-1 ft.)).

Concentrations of silver were detected in 5 of 5 samples and ranged between 0.0676 J mg/kg (H-GP-20 (0-1
ft.)) and 2.27 mg/kg (F-GP-23 (0-1 ft.)).

Concentrations of zinc were detected in 5 of 5 samples and ranged between 46.5 mg/kg (H-GP-20 (0-1 1))
and 2,270 mg/kg (H-GP-23 (0-1 {t.)).
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SVOCs

Twenty (20) different SVOC constituents were detected in Area H. The primary SVOCs detected were PAHs
and phthalates.

Concentrations of PAHs were detected in 4 of 5 soil samples at concentrations between 0.0361 J pg/kg
(fluoranthene at H-GP-21A (1-2 ft.)) and 0.27 J pg/kg {phenanthrene at H-GP-20 (C-1 ft.)).

Concentrations of butyl benzyl phthalate were found in 3 of 5 soil samples between 0.141 J in H-GP-23 (0-1
ft.) t0 0.501 pug/kg in H-GP-22 (0-1.5 {t.).

Concentrations of bis(2-ethylhexyl)phthalate were found in 4 of 5 soil samples between (.305 J in H-GP-21
(0-1 ft.)to 1.38 pg/kg in both H-GP-21A (1-2 ft.) and H-GP-22 (0-1.5 {t.).

Concentrations of phenols were found in 3 of 5 soil samples between 0.0368 J in H-GP-21A (1-2 ft.) t0 0.627
ng/kg in H-GP-20 (C-1 ft.)).

Concentrations of benzo {a) pyrene were found in 5 of 5 soil samples between 0.0166 mg/kg in H-GP-21 (o-1
ft.} to 0.326 pp/kg in H-GP-20 (0-1 ft.).

VOCs

VOCs were detected in 4 of the 5 soil samples collected in Area H. VOCs were not detected for the H-GP-23
(0-1 ft.) sample. The VOCs detected were acetone, 2-butanone, carbon disulfide, methylene chloride, 4-
methyl-2-pentanone, toluene, and total xylenes. 4-methyl-2-pentanone and total xylenes were only detected
in one sample (H-GP-20 (0-1 ft.)) at 3.00 J pg/kg and 4.60 pg/kg, respectively.

Concentrations of acetone were found in 3 of 5 samples between 6.89 J pg/kg (H-GP-21 (0-1 ft.)) and 139
ug/kg (H-GP-20 (0-1 ft.)).

Concentrations of 2-butanone were found in 2 of 5 samples at 60.8 pg/kg (H-GP-20(0-1 ft.))and 10.6 J ug/ke
(H-GP-21A (1-2 ft.)).

Concentrations of carbon disulfide were found in 3 of 5 samples between 1.33 J pg/kg (H-GP-21A (1-2 ft.))
and 2.67 J ug/kg (H-GP-21 (0-1 ft.)).

Concentrations of methylene chloride were found in 4 of 5 samples between 1.87 J pg/kg (H-GP-22 (0-1 {t.))
and 13.7 ug/kg (H-GP-21A (1-2 ft.)).

Concentrations of toluene were found in 3 of 5 samples between 2.37 J pg/kg (H-GP-21 (0-1 ft.)} and 4.69J
ng/kg (H-GP-20 (O-1 ft.)).

4.4.8.6 Discussion

Concentrations of barium (1,330 mg/kg) at H-GP-23 (0-1 ft.), cadmium (7.50 mg/kg ) at H-GP-23 (O-1 {t.),
chromium (215 mg/kg) at H-GP-23 (0-1 ft.), iron (29,800 mg/kg) at H-GP-21A (1-2 ft.}, and lead (1,540
mg/kg) at H-GP-23 (0-1 ft.) were detected within the H-GP sampling area at a depth interval less than 2 foot.
Low concentrations of SVOCs and VOCs were found in all of the five soil samples except for the
concentration of benzo (a) pyrene detected at H-GP-20.
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4.49 Area I - Heavy Drums Storage Pad

4.4.9.1 Unit Description

The heavy drums (not a RCRA empty drum) pad, a concrete pad without a roof, is located to the south of the
wastewater treatment plant, in between two drum conveyor lines in Solid Waste Management Unit (SWMU)
S107. This concrete pad is used for the storage of 55-gallon drums with excess material in them so that CSD
can return these non-empty drums to the originating customer.

4.4.9.2 Potential Contaminants

Containers stored on the Heavy Drums Storage Pad could have potentiaily leaked materials onio the
surrounding soil surfaces. Although the exact substances that may have leaked are not known, the materials
could have contained metals, SVOCs, and VOCs.

4,493 Potential Releases

There are no known or documented releases from this area.

4.4.9.4 Summary of Investigation

Sampling was conducted to investigate the concentration of VOCs, SVOCs and metals adjacent to the Heavy
Drums Storage Pad. Soil areas adjacent to the Heavy Drums Storage Pad were to be evaluated for staining.
However, a concrete pad was not observed by B&N field personnel or Mr. Brian Grannon of CSD in the area
marked as Area I on Figure 1 of the RFI —Part 2 Work Plan (B&N, Revised October 2006) during sample
collection activities. Therefore, one surface soil sample (I-HA-7 (0-1 ft.)) was collected {from the area
designated as Area I that exhibited the most staining as determined by field observation. The surface soil
sample was collected from the 0-1 ft depth interval utilizing a hand auger. The sample obtained was analyzed
for metals, SWOCs, and VOUCs.

4.495 Analytical Results

A discussion of the analytical soil sampling results is presented in the sections below. One surface soil
sample (IF-HA-7 (0-1 ft.)) was collected and analyzed for metals, SVOCs, and VOCs. A summary table of all
detectable analytical results is found in Table 4.4.9.

Inorganics

Aluminum was detected at 7,930 mg/kg.

Arsenic was detected at 9.66 mg/kg.

Barium was detected at 114 mg/kg.

Cadmium was detected at 0.795 mg/kg.

Chromium was detected at 16.6 mg/kg.

Cyanide was not detected.

Lead was detected at 37.6 mg/kg.

Mercury was detected at 0.0949 mg/kg.
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Selenium was detected at 16.5 mg/kg.

Silver was detected at 1.48 mg/kg.

SVOCs

Fifteen SVOC constituents were detected and mainly consisted of PAHs and phthalates.

Concentrations of PAHs ranged between 25.5 J ng/kg for benzo(a)anthracene and benzo(ajpyrene to 77.0J
ug/kg for pyrene.

Concentrations of phthalates ranged between 90.8 J mg/kg (di-n-buty] phthalate) and 1960 mg/kg (bis (2-
ethylhexyDphthalate).

VOCs

The methylene chloride concentration of 5.07 J ug/kg was the only VOC detected.

4.4.9.6 Discussion

All of the constituents detected were at low concentrations.

4.4.10 Area J - Old Oxidizer Quench Pit Area

4.4.10.1 Unit Description

The soil sample collected during Franklin Steel’s installation of groundwater monitoring well S108-MW04
(off the northeast corner of the old oxidizer building) had an elevated lead level of 1,020 milligrams per
kilogram (mg/kg). Ohio EPA had concerns that the full extent of contamination has yet to be identified. Itis
noted that the area west of the old oxidizer, known collectively as the Five Unit Corridor, contains lead
concentrations that consistently exceed screening values established during the RFL

4.4.10.2 Potential Contaminants

Possible metals contamination.

4.4.10.3 Potential Releases

There are no known or documented releases from this unit.

4.4.10.4 Summary of Investigation

Sampling was conducted to delineate the lead contamination in the vicinity of S108-SB10 which consisted
only of surface soil sampling. Surface soil samples were collected from the O-1 ft depth interval utilizing a
hand auger. A sample was obtained from the surface soil at a distance of 50 {t. north (J-HA-3 (0-1 £t.3), 50 ft
east {J-HA-6 (0-1 {t.)}, and 50 ft south (J-HA-5 (O-1 ft.)) of the location of S108-SB10. The samples taken to
the north and south of S108-SB10 were taken at the same distance in an eastern direction from the old

oxidizer as S108-SB10. An additional sample (J-HA-4 (0.0-0.5 ft.)), at a distance of 100 feet north of boring
S108-SB10, was also collected. The four samples obtained were analyzed for metals.
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4.4.10.5 Analytical Resulis

A discussion of the analytical soil sampling results is presented in the sections below. Four surface soil
samples, J-HA-3 (0-1 fu), J-HA-4 (0.0-0.5 ft.), J-HA-5 (0-1 ft.), and J-HA-6 (0-1 ft.) were collected and
analyzed for metals. A summary table of all detectable analytical results is found in Table £.4.10.

Inorganics

Concentrations of aluminum were detected in 4 of 4 samples between 3,440 mg/kg (J-HA-6 (0-1 ft.)) and
7,170 mgikg (J-HA-5 (G-1 ft.)).

Concentrations of arsenic were detected in 4 of 4 samples between 4.62 mg/kg (J-I1A-4 (0.0-0.5 ft.)yand 153
mg/kg (J-HA-5 (0-1 ft.)).

Concentrations of barium were detected in 4 of 4 samples between 83.3 mg/kg (J-HA-5 (0-1 ft.)) and 3,120
mg/kg (J-HA-4 (0-0.5 ft.)).

Concentrations of cadmium were defected in 4 of 4 samples between 0.796 J mg/kg (J-HA-5 (0-1 ft.)) and
63.0 mg/kg (J-HA-4 (0-0.5 ft.)).

Concentrations of chromium were detected in 4 of 4 samples between 16.4 mg/kg (J-HA-5 (0-1 ft.)) and 546
mg/kg (F-HA-4 (0-0.5 fu)).

Concentrations of copper were detected in 4 of 4 samples between 22.9 mg/kg (J-HA-4 (0-0.5 ft.)) and 641
mgikg (JFHA-5 (0-1 ft.).

Concentrations of cyanide were detected in 4 of 4 samples between 0.369 mg/kg (J-HA-3 (0-1 ft.)) and 1.47
mgkg (J-HA-6 (0-1 fu.).

Concentrations of iron were detected in4 of 4 samples between 13,200 mg/kg (J-HA-6 (0-1 ft.)) and 165,000
mg'kg (J-HA-4 (0-0.5 ft.)).

Concentrations of iead were detected in 4 of 4 samples between 62.7 mg/kg (F-HA-5 (0-1 ft.}) and 5,060
mg/kg (J-HA-4 {0-0.5 ft.)).

Concentrations of mercury were detected in 4 of 4 samples between 0.0441 mg/kg (J-HA-3 (0-1 ft.)) and
0.0917 mg/kg (J-HA-5 (0-1 ft.)).

Concentrations of nickel were detected in 4 of 4 samples between 17.9 mg/kg (J-HA-6 (0-1 ft.)) and 129
mg/kg (J-HA-4 {0-0.5 ft.)).
Concentrations of selenium were detected in 4 of 4 samples between 9.40 I mg/kg (J-HA-4 (0.0-0.5 ft.)) and

17.4 I mg/kg (J-HA-6 (0-1 {t.)).

Concentrations of silver were detected in 4 of 4 samples between 0.139 J mg/kg (J-HA-6 (0-1 ft.)) and 1.60
mgkg (J-HA-4 (G-0.5 ft.)).

Concentrations of zinc were detected in 4 of 4 samples between 114 mg/kg (J-HA-5 (0-1 {t.)) and 6,150
mgfkg (J-HA-4 (0-0.5 ft.)).
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4.4.10.6 Discussion

The objective of the investigation conducted for the RF1 — Part 2 at AreaJ is to further define iead impacts in
the vicinity of S108-SB10. Each of the four surface soil samples were analyzed for metals. Concentrations of
barium (3,120 mg/kg), cadmium (63.0 mg/kg), chromium (546 mg/kg), iron (165,000 mg/kg), and lead (5,060
mg/kg) in J-HA-4 (0.0-0.5 ft.) were detected with in the Area J. Surface soil sample J-IHA-4 (0.0-0.5 ft.) is
located 100 feet north of S108-SB10, which 1s near the south end of the drum conveyor chain cooling loop
area in Area F. Surface soil sample J-HA-3 (O-1 ft.) was collected 50 feet north of S108-SB10, and based on
sampling results, lead concentrations found at S108-SB10 has been delineated to the north, east, and south.

4,411 Area K — Former Drom Storage Area - Trailer Parking Lot, Southwest Corner of Property
4.4.11.7 Unit Description

Based on an April 2001 aerial photograph, 55-gallon drums were stored in the semi-trailer parking lot.
4.4.11.2 Potential Contaminants

The contents of the drums were unknown. Materials could have contained VOCs, SVOCs and metals.
4.4.11.3 Potential Releases

There are no known or documented releases from this unit.

4.4.11.4 Summary of Investigation

The contents of the drums were unknown, and could have potentially leaked materials onto the surrounding
soil surfaces. Four surface soil samples (K-GP-1 (0-1 ft.), K-GP-2 (0-1 ft.), K-GP-3 (0-1 ft.}, and K-GP-4 (O-
I ft.)) and one near surface soil sample (K-GP-3A (2-4 {t.}} were collected from four areas where the parking
lot’s soil exhibits the most staining as determined by fiekd observation. The surface soil samples were
collected utilizing a Geoprobe®. The samples obtained were analyzed for metals, SVOCs, and VOCs.
4.4.11.5 Analytical Resuits

A discussion of the analytical soil sampling results is presented in the sections below, Four surface soil
samples and one near surface soil sample were collected and analyzed for metals, SVOCs, and VOCs. A
summary table of ail detectable analytical results is found in Table 4.4.11.

Inorganics

Concentrations of aluminum were detected in 5 of 5 samples between 7,100 mg/kg (K-GP-1 (0-1 ft.)) and
15,000 mg/kg (K-GP-2 (0-1 ft.)}).

Concentrations of arsenic were detected in 5 of 5 samples between 12.9 mg/kg (K-GP-3 (0-1 ft.)) and 19.7
mg/kg (K-GP-3A (2-4 ft.)).

Concentrations of barium were detected in 5 of 5 samples between 57.3 mg/kg (K-GP-2 (0-1 ft.)) and 231
mg/kg (K-GP-4 (0-1 ft.).

Concentrations of cadmium were detected in 5 of 5 samples between 0.167 J mg/kg (K-GP-2 (0-1 ft.)) and
1.14 mg/kg (K-GP-3A (24 ft.)).

Concentrations of chromium were detected in 5 of 5 samples between 11.3 mg/kg (K-GP-1 (0-1 ft.)}and 16.7
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mg/kg (K-GP-2 (0-1 ft.)).
Cyanide was not detected in Area K.

Concentrations of lead were detected in 5 of 5 samples between 13.0 J mg/kg (K-GP-2 (0-1 ft.}) and 49.3
mg/kg (K-GP-4 {0-1 ft.)).

Concentrations of mercury were detected in 5 of 5 samples between 0.0180 mg/kg (K-GP-3 (0-1 ft.)) and
(.0328 mg/kg (K-GP-4 (0-1 ft.)).

Concentrations of selenium were detected in 2 of 5 samples at 4.80 J mg/kg (K-GP-1 (0-1 ft.)) and 2.94 ]
mglkg (K-GP-2 (0-1 ft.)).

Concentrations of silver were detected in 5 of 5 samples between 0.0832 J mg/kg (K-GP-3 (0-1ft.)) and 0.158
I mg/kg (K-GP-4 (0-1 f1.)).

SVOCs

SVOCs were detected in 3 of the 5 soil samples and mainly consisted of PAHs and phthalates. SVOCs were
not detected in the K-GP-3A (2-4 ft.) and K-GP-4 (0-1 ft.) soil samples. A total of 13 SVOC constituents
were detected i Area K. Eleven SVOCs were detected in the K-GP-1 (0-1 ft.) sample. Only three SVOCs
were detected in soil samples K-GP-2 (0-1 ft.) and K-GP-3 (0-1 ft.).

Concentrations of SVOCs detected ranged between 22.3 pg/kg (pyrene in K-GP-2 {0-1 ft.)) and 310 pg/kg
{4,6-dinitro-2-methylphenol in K-GP-3 (0-1 ft.)}.

VOCs

Concentrations of methylene chloride were detected in 5 of 5 samples between 3.70 ug/kg (K-GP-3A (2-4
ft.)) and 10.0 pg/kg (K-GP-2 (0-1 £1.)).

No other SVOCs were detected in Area K.
4.4.11.6 Discussion

Five soil samples were collected in Area K for metals, SVOCs, and VOCS at four separate locations which
exhibited the most staining. All of the constituents detected were at low concentrations.

4.4.12 Area L — Newly Discovered Storm Water Outfall, Southeastern Corner of Property.

4.4.12.1 Unit Description

A second stormwater outfall, outfall 002, was identified in 2006 during the investigation work used to prepare
the current site operator’s storm water management plan. The second outfall is located on the north side of the
current factory building.

4.4.12.2 Potential Contaminants

Stormwater discharge, therefore, metals, SVOCs, and VOCs were analyzed.

4.4.12.3 Potential Releases

There are no known or docamented releases from this unit.
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4.4.12.4 Summary of Investigation
The objective of the investigation conducted for the RFI — Part 2 at Area L is to determine if the sediment in
the drainage swale located in the southeastern corner of the property may have been contaminated from the

recently discovered stormwater discharge.

Two sediment samples (L-HA-8 (0-1 ft.) and L-HA-9 (0-1 ft.)) were collected from the discharge location
with a hand auger. The samples were analyzed for metals, SVOCs, and VOCs.

44125 Analytical Resulis

A discussion of the analytical sediment sampling results is presented in the sections below. Two sediment
samples, L-HA-8 (0-1 ft.) and L-HA-9 (0-1 ft.) were collected and analyzed for metals, SVOCs, and VOCs.
A summary table of all detectable analytical results is found in Table 4.4.12.

Inorganics

Concentrations of aluminum were detected at 8,940 mg/kg (L-HA-8 (0-1 ft.)) and 5,810 mg/kg (L-HA-9(0-1
fe.n

Concentrations of arsenic were detected at 7.74 mg/kg (L-HA-8 (0-1 ft.)) and 16.1 mg/kg (L-HA-9 (0-1 f1.)).
Concentrations of barium were detected at 280 mg/kg (L-HA-8 (0-1 ft.)) and 124 mg/kg (L-HA-9 (0-1 ft.)).

Concentrations of cadmium were detected at 3.06 J mg/kg (L-HA-8 (0-1 ft. )y and 1.16 ] mg/kg (L-HA-9 (0-1
ft.),

Concentrations of chromium were detected at 28.4 mg/kg (L-HA-8 (0-1 ft.)y and 11.0 mg/kg (L-HA-9 (0-1
H))

Concentrations of copper were detected at 46.4 mg/kg (L-HA-8 (0-1 ft.3) and 28.6 mg/kg (L-HA-9 (0-1 fu.)).
Concentrations of cyanide were detected at I.-HA-8 (0-1 ft.) (0.818 mg/kg) only.
Concentrations of lead were detected at 102 mg/kg (L-HA-8 {0-1 ft.)) and 19.5 mg/kg (L-HA-9 (0-1 1t.)).

Concentrations of mercury were detected at 0.137 mg/kg (L-HA-8 (0-1 ft.)) and 0.0319 mg/kg (1.-HA-9 (0-1
ft).

Concentrations of nickel were detected at 28.6 mg/kg (L-HA-8 (0-1 ft.)) and 34.8 mg/kg (L-HA-9 (0-1 ft.)).

Concentrations of selenium were detected at 15.7 T mg/kg (L-HA-8 (0-1 ft.)) and 14.5 F mg/kg (L-HA-9 (C-1
).

Concentrations of sitver were detected at 0.293 T mg/kg (L-HA-8 (0-1 ft.)} and 0.177 J mg/kg (1.-HA-9 (0-1
ft.)).

Concentrat_ions of zinc were detected at 301 mg/kg (L-HA-8 (0-1 ft.)) and 101 mgrkg (L-HA-9 (0-1 f1.)).
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SVOCs

Seventeen SVOC constituents were detected at L-HA-8 (0-1 ft.} which mainly consisted of phthalates and
phenols. Concentrations ranged from 19.0 ng/kg (4-chloreaniline) to 180.5 pg/kg (2.4-dinitrophenal). Only
one SVOC was detected at L-HA-9 (0-1 ft.) {(di-n-butyl phthalate at 56.2 J pg/kg). PAHs detected in L-HA-9
{0-1 ft.) were reported at concentrations ranging from 35.6 ] ug/kg (naphthalene) to 1,070 ug/kg (pyrene).

VOCs
VOCs were not detected in either Area L sample.
4.4.12.6 Discussion

VOCs were not detected in either of the Area L samples. Generally, metals and SVOC concentrations were
higher in L.-HA-8 (0-1 ft.) compared to L-HA-9 (0-1 ft.). L-HA-8 is located closer to the newly discovered
outfall and upstream of L-HA-9. All of the COCs detected were at [ow concentrations in the L-HA-8 sample.

The four inorganic COCs which were reported at elevated concentrations for the L-HA-8 sediment sample
were cadmium (3.06 J mg/kg), copper (46.4 mg/kg), tead (102 B mg/kg), and zinc (301 mg/kg).

Ten SVOCs were reported at elevated concentrations for the L-HA-8 sediment sample: benzo(a)anthracene
(328 3 pg/kg); benzof{g h,perylene (201 J pg/kg); benzo(kMluoranthene (338 J pg/kg); benzo(ajpyrene (493
ug/kg), chrysene (471 J ug/kg); dibenzo(ah)anthracene (68.0 J ug/kg); fluoranthene (790 ng/kg),
phenanthrene (307 J pg/kg); phenol (50.7 J ug/kg): and pyrene (1070 pg/kg).

4.5 GROUNDWATER MONITORING DESCRIPTION

Contiguous Area #1 encompasses the active operations area and truck trailer parking area. Contiguous Area
#2 consists of the drum storage areas, the adjacent field formerly used for drum storage to the east, SWMU
5201 and the area immediately surrounding SWMU S201. The area east of Contiguous Area #2 consists of
the Jefferson Township Well Field which has monitoring wells and water supply wells. The Jefferson
Township Well Field is located downgradient of Contiguous Area #2 which is located downgradient of
Contiguous Area #1.

4.5.1 Background Wells S100-MWO01 and S107-MW02

Approximately one-half mile to the north-northwest of the Franklin Steel Companylls offices and just east of
Taylor Station Road was the location of the background well, SI00-MWO01. This well was used for
comparing the groundwater results with the other wells/piezometers on the Franklin Steel property and
downgradient-offsite properties.

Background monitoring well S100-MWO01 was permanently plugged and abandoned on December 26, 2000
due to the extensive construction activity/commercial development in the immediate are of S100-MWO1.
Furthermore, this well was abandoned because of the continued high turbidity in the collected groundwater
samples, suspected to be the result of improper well construction and/or well damage. Because of these
reasons, all existing data from well S100-MWOT was not used to determine background levels for the RFI
Report. The Water Well Sealing Report is included in Appendix G.

Based on the Potentiometric Surface Maps, Figure 2.7 and Figure 2.8, monitoring well S107-MWO2 appears
to be upgradient to the zone of industrial activities on Franklin Steel Company property. Therefore,
monitoring well S107-MWO02 is designated as the replacement background well for the abandoned S100-
MWO1.
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S107-MWi2

In S107-MWO2 the concentrations of alumimum ranged between 0.40 mg/l (March 1998) to 34.7 mg/l
(September 1998). Concentrations of arsenic ranged between 0.0048 mg/l (July 1997) to 0.096 mg/i
(September 1998). Concentrations of barium ranged between 0.04B mg/l (September 1999) to 0.47 mg/]
(September 1998). Cadmium was only detected during the September 1998 sampling event at a concentration
of 0.0038 mg/l. Chromium was detected at concentrations ranging between 0.0057 mg/t (July 1997) and ¢.075
mg/l (September 1998), Concentrations of lead ranged between 0.0030 mg/l (June 1998 and March 2000} to
0.045 mg/l (September 1998). Concentrations of manganese ranged from 0.086 mg/l (March 1998) to 3.30
mg/l (September 1998). Mercury was detected in only two sampling events at concentrations of 0.000049
mg/1 (July 1997} and 0.0001 mg/l (September 1998). Concentrations of selenium ranged between 0.0056 mg/
{September 1998) and (.0058 mg/l (March 1999). Thallum concentrations ranged from 0.0011B mg/l
(January 1998) to 0.0021 mg/l (September 1998). Concentrations of vanadium ranged between 0.00679 mg/!
(June 1998) to 0.028B my/l (October 1997). Antimony, cyanide, and silver were not detected in groundwater
sampies collected at S107-MWO2.

The SVOC bis(2-ethylhexyl}phthalate was detected during the March 1999 sampling event at a concentration
of 18 pg/L.. There were no other SVOCs detected in groundwater at S107-MWO02.

The VOC carbon disulfide was detected during the September 1999 sampling event at a concentration of
0.18] pg/l.. Methylene chloride was detected during the March 2000 sampling event at a concentration of
0.14) pg/L.

The temporal change in concentrations among the inorganic constituents shows a near static to slightly
increasing trend from the May 1997 to the March 2000 sampling events.

4.5.2 Contiguous Area #1

The groundwater results from Contiguous Area#1 were collected from wells/piezometers located in SWMUs
S10% through $109. Piczometers $108-PZ01 and S107-PZ01 appear to be side-to-downgradient to the
industrial activities. The remaining wells/piezometers within Contiguous Area #1 seem to be directly
downgradient to the industrial activities and are listed i order from upgradient to downgradient: S108-PZ01
{sidegradient); S107-PZ01 (sidegradient); S105-MWO1; S108-MW03; S108-MW04; S108-PZ02; S101-
MWO01; S101-MWO1R; S108-MWO0O5; SIO8-MWO06D; S109-PZ01; S109-MWO05D; and S109-MWO6.

S108-PZ01

Piezometer S108-PZ0! had concentrations of aluminum ranging between (.47 mg/l (March 1999) to 23.8
mg/l (Jaly 1997). Concentrations of arsenic ranged between 0.0044 mg/l (October 1998) to G.011 mg/l
{(March 1998). Concentrations of barium ranged between 0.13B mg/T (March 2000) to 0.44 mg/l (July 1997),
Concentrations of chromium ranged between 0.0082B mg/l (September 1999) to 0.037 mg/l (July 1997).
Concentrations of lead ranged between 0.0027B mg/i (January 1998) to 0.026] mg/l (July 1997).
Concentrations of manganese ranged from 0.26 mg/l (May 1997 and October 1998) to 0.89 mg/l (July 1997).
Mercury was detected only once during the July 1997 sampling event at a concentration of 0.000051 mg/1.
Vanadium concentrations ranged from 0.01B mg/1 (October 1997, January 1998) to 0.086 mg/! (July 1997).
Antimony, cadmium, cyanide, selenium, silver, and thallium were not detected in groundwater samples
collected from S108-PZ01.

The SVOC, bis(Z2-ethylhexyliphthalate, was detected once (March 1998) at a concentration of 36 ug/L.. No
other SVOCs were detected i groundwater samples collected at S108-PZ0L.
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The VOC chloroethane was detected during the March 1998 sampling event at a concentration of 36 pg/L. No
other VOCs were detected in groundwater samples coliected as S108-PZ01.

The temporal change in concentrations among the inorganic constituents shows essentially static conditions
with a slight decrease from the May 1997 to the March 2000 sampling events. Only one of the 11 sampling
events in this piezometer indicated the presence of bis(2-ethylhexyl)phthalate.

S107-PZ01

Concentrations of aluminum ranged between (1095 mg/l (September 1998) to 0.39 mg/l (March 1998).
Concentrations of arsenic ranged between 0.011 mg/l (October 1997) to 0.016 mg/! (June 1999 and March
20003, Concentrations of barium ranged between 0.26 mg/l (May 1997) to 0.35 mg/l (September 1998,
March 1999 and March 2000). Manganese concentrations ranged between 0.035 mg/A (March 1999) t0 0.096
mg/t (June 1999). Antimony, chromium, cyanide, lead, selenium, silver, thallium, and vanadium were not
detected in groundwater samples collected at S107-PZ01.

The SVOC, bis(2-ethythexyhiphthalate, was detected at concentrations of 1.5 pg/L (July 1997) and 4.87 ug/L.
(May 1997). No other SVOCs were detected in groundwater samples coilected at S107-PZ01.

The VOC carbon disulfide was detected during the March 1999 sampling event at a concentration of 0.26]
ug/l. No other VOCs were detected in groundwater samples collected at SI07-PZ01.

The temporal change in concentrations among the inorganic constituents shows essentially static conditions
to a slight increase from the May 1997 to the March 2000 sampling events,

S103-MW01

Aluminum concentrations ranged between 2.2J mg/l (December 1998} and 79.8 mg/! (March 1998). Arsenic
concentrations ranged between 0.024 mg/t (March 2000) and 0.19 mg/1 (March 1998). Barium concentrations
ranged between 0.25 mg/l (March 2000) and 1.0 mg/l (October 1998). Concentrations of cadmium ranged
hetween 0.0046B mg/l (fune and September 1999) and 0.015 mg/l (March 1998). Chromium concentrations
ranged between 0.018 mg/l (March 2000) and 0.15 mg/l (March 1998). Cyanide was detected once with a
concentration of 0.G08B (March 1999). Lead concentrations ranged between 0.021 mg/l (March 2000) and
0.25 mg/l (March 1998). Concentrations of manganese ranged between 0.8 mg/l (March 2000) and 4.81. mg/l
(October 1998). Mercury concentrations ranged between 0.00008F mg/l (December 1998) and 0.00044 mg/]
(March 1998). Selenium concentrations ranged between 0.0034 mg/] (October 1998) and 0.0071 mg/l (June
1999), Thallium concentrations ranged between 0.0034 mg/l (June 1998) and 0.0092 mg/t (March 1998),
Concentrations of vanadium ranged between 0.056 mg/i (March 20060) and 0.34 mg/l (March 1998 and
October 1998). Antimony and silver were not detected in the groundwater samples collected at S105-MWOL.

SY(Cs were not detected in the groundwater samples collected at S105-MWO1.

The VOC acetone was detected at a concentration of 7.8J ug/L (June 1999). Carbon disulfide was detected at
a concentration of 0.337 ng/L. (March 1999). Methylene chloride was detected in the June 1998 groundwater
sample at a concentration of 6.7 pg/lL (June 1998). Concentrations of toluene were detected with a range
between 0.22] pg/l. (March 1999) and 0.28) ug/L (October 1998}. No other VOCs were detected 1n
groundwater sampies collected at $105-MWO1.

The temporal changes in concentrations among the inorganic constituents show a decreasing trend from the

March 1998 1o the March 2000 sampling events. The VOC, methylene chloride was detected and shows a
slight decreasing trend.
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S108-MW03

Concentrations of aluminum ranged between 0.34 mg/l (March 1998) to 30.5 mg/l (June 1999}
Concentrations of arsenic ranged between 0.0033 mg/l {March 1998) to 0.066 mg/l (October 1998). Barium
concentrations ranged between 0.22 mg/l (March 1998) to 0.62 mg/1 (June 1999). Concentrations of cadmium
ranged between 0.005 mg/l (March 1999) and 0.0095 mg/l (October 1998). Concentrations of chromium
ranged between 0.010 mg/l (July 1997) to 0.063 mg/l (June 1999). Lead concentrations ranged between
0.0043 mg/ (Janary 1998) to 0.058 mg/l (June 1999). Concentrations of manganese ranged between 0,23
mg/l (March 1998) to 1.10 mg/l (October 1998). Mercury was detected at concentrations ranging between
0.060042 mg/1 (Fuly 1997) and 0.00030 mg/l (June 1999). Concentrations of selenium ranged between (,0090
mg/l (March 1999) and 0.0160 mg/l (June 1999}, Thallium concentrations ranged between 0.0013J mg/l (July
19973 to 0.0085 mg/t (June 1999). Concentrations of vanadiom ranged between 0.029B mg/l (January 1998)
to 0.34 mg/l (June 1999). Antimony, cyanide, and silver were not detected in the groundwater sampies
collected at S108-MWOQ3.

SVOCs were not detected in groundwater samples collected at S108-MW03.

The VOC carbon disulfide was detected during two sampling events with concentrations of 0. 127 pg/L (June
1999} and 0.13J (September 1999).

The temporal change in concentrations among the inorganic constituents show a near static to slightly
mcreasing trend from the May 1997 to the March 2000 sampling events.

SHIS-MW04

Aluminum concentrations ranged between 9.50 mg/l {(March 2000) and 27.6 J mg/l (June 1998). Arsenic
concentrations ranged between 0.017 mg/l (March 2000) and 0.073 mg/l {June 1998). Barium concentrations
ranged between 0.31 mg/l (March 2000) and 0.69 mg/l (March 1998). Concentrations of cadmium ranged
between 0.0038B (June 1999} and 0.0045 mg/l (March 1898). Chromium concentrations ranged between
0.017 mg/l (March 2000) and 0.664 mg/l (March 1998). Lead concentrations ranged between 0.02 mg/l
(March 2000) and 0.15 mg/l (March 1998). Manganese concentrations ranged between 0,70 mg/t (March
2000) and 2.4 mg/l (June 1998). Mercury concentrations ranged between 0.00011B mg/t (March 1999) and
0.00017 mg/l (March 1998). Concentrations of selenium ranged berween 0.0071 mg/l (March 1999) and
0.0077 mg/l (June 1999). Thallium concentrations ranged between 0.0026) mg/l (October 1998, March 1999
and June 1999) and 0.0032 mg/t (June 1998). Concentrations of vanadium ranged between 0.038B mg/l
(March 2000) and 0.11 mg/l (June 1998, October 1998 and June 1999). Antimony, cyanide, and silver were
not detected in the groundwater samples collected at S108-MW04.

SVOCs were not detected in the groundwater samples collected at STO8-MW04.

The VOU methyiene chloride was detected during the March 1998 sampling event at a concentration of 0.48J
ug/L. Carbon disulfide was detected during the March 1999 sampling event at a concentration of 0.427 ug/1..
No other VOCs were detected in the groundwater samples collected at S108-MW04.

The temporal change in concentrations among the inorganic constituents shows a near static to slight
decreasing trend from the March 1998 to the March 2000 sampling events.

S108-PZ02

Piezometer S108-PZ202 had concentrations of aluminum ranging between .37 mg/l (October 1998) to 3.1
mg/1 (July 1997). Concentrations ol arsenic ranged between 0.0032B mg/l (January 1998} to 0.0062] mg/l
{July 1997). Barium concentrations ranged between 0.072 mg/1 (October 1997) to 0.11 mg/1 (July 1997 and
September 1999), Chromium was detected during the July 1997 sampling event at a concentration of 0.0064
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mg/l. Lead concentrations were detected during two sampling events at 0.0022 mg/l (October 1997) and
0.00471 mg/i (July 1997). Manganese concentrations ranged between 0.36 mg/l (March 1999) to 0.66 mg/l
(July 1997). Mercury was detected during the July sampling event at a concentration of 0.000028 mg/1.
Selenium was detected during the June 1998 sampling event at a concentration of 0.0045 mg/l. Vanadium
was detected during two sampling events at concentrations of 0.0061B mg/l (January 1998) and 0.014B mg/!

(July 1997). Antimony, cadmium, cyanide, thallinm and silver were not detected in the groundwater samples
collected at S108-PZ02.

The SVOC bis(2-ethylhexyl)phthalate was detected during the June 1999 sampling event at a concentration of
4.0J pg/L. No other SVOCS were detected in the groundwater samples collected at S108-PZ02.

VOCs were not detected in the groundwater samples coliected at S108-PZ02.

The temporal change in concentrations among the inorganic constituents shows a static to a slight decreasing
trend from the May 1997 to the March 2000 sampling events.

SI101-MWO01

Monitoring well S101-MWO1 had aluminum concentrations ranging between 9.0 mg/t (July 1997) to 101
mg/l (June 1998). Arsenic concentrations ranged from 0.032 mg/l (January 1998) to 0.22 mg/1 (June 1998),
Barium concentrations ranged from 0.29 mg/l (January 1998) to 2.4 mg/l (June 1998). Cadmium
concentrations ranged from 0.0047B mg/l (September 1999) to 0.015 mg/l (June 1998). Chromium
concentrations ranged between 0.021 mg/l (January 1998) to 0.23 mg/l (June 1998). Lead concentrations
ranged between 0.022 mg/l (January 1998) to 0.32 mg/1 (June 1998). Concentrations of manganese ranged
between 0.58 mg/l (January 1998) to 6.2 mg/l (June 1998). Concentrations of mercury ranged between
0.000055 mg/l (July 1997) and 0.00027 mg/l (October 1998). Concentrations of selenium ranged between
0.0020] mg/1 (July 1997) and 0.0091 mg/l (June 1998). Thallium concentrations ranged between 0.0012B
mg/l (January 1998) to 0.013J mg/t (October 1998). Vanadium concentrations ranged between 0.032 mg/t

{July 1997) to 0.31 mg/l (June 1998). Antimony, cyanide and silver were not detected in the groundwater
samples collected at S101-MWO01.

SVOCs were not detected in the groundwater samples collected at $101-MWO1.

The VOC carbon disulfide was detected during three sampling events at concentrations of 0,13] pug/L (March
1998), 0.35) pg/L (June 1998) and 0.14J pg/L.. Concentrations of chloroethane ranged between 0.34) ug/L
(June 1598)t0 0.52] ug/L (October 1997). Methylene chioride was detected during the March 1998 sampling

eventata concentration of 0.46J ng/L. No other VOCs were detected in the groundwater samples collected at
S101-MWO1.

The temporal change in concentrations among the inorganic and VOC constituents show a near static trend
from the May 1997 to the March 2000 sampling events,

S108-MW05

Alumimum concentrations ranged from 2.0 mg/l (December 1999) to 53.4 mg/l (March 1999). Arsenic
concentrations ranged from 0.0041B mg/l (December 1999) to 0.067 mg/l (March 1999). Barium
concentrations ranged from 0.15 mg/l (September 1998) to 0.91 mg/l (March 1999). Concentrations of
cadmium ranged from 0.0037B mg/l (June 1999) to 0.075 mg/l (June 1998). Concentrations of chromium
ranged from 0.0095B mg/l (March 2000} to 0.081 mg/l (March 1999). Concentration of cyanide ranged
between 0.0025B mg/l (March 2000) and 0.0068B mg/l (December 1999). Lead concentrations ranged from
0.01 mg/1 (December 1999) to 0.075 mg/l (March 1999). Manganese was found in concentrations between
0.30 mg/1 (September 1998) to 2.7 mg/l (March 1999). Concentrations of mercury ranged between 0.00014B
mg/l (March 1999) and 0.000178 (June 1999). Concentrations of selenfum ranged between 0.0053 mg/l
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The SVOC bis(2-ethylhexylphthalate was detected in this piezometer only once at 1.2J pg/L. (May 1997).
There were no other SVOCs detected in groundwater for this SWMU.

There were no VOCs detected in this well,

The temporal change in concentrations among the inorganic constifuents shows essentially static to slightly
increasing conditions from the May 1997 to the June 1998 sampling events. Only the first of the six sampling
events in this piezometer indicated the estimated presence of bis(2-ethylhexyl)phthalate and the rest were
non-detections.

S109-MWO05D

Aluminum concentrations ranged from 0.75 mg/l (August 1999) to 7.2 mg/l (September 1998). Arsenic
concentrations ranged between 0.0037B mg/] (August 1999} and 0.0094 mg/l (June 1998). Barium
concentrations ranged from 0.28 mg/l (March 1998 and June 1999) t0 0.35 mg/l (June 1998). Concentrations
of chromium ranged between 0.010 mg/l (June 1998) and 0.013 mg/l (September 19%8}. Concentrations of
lead ranged between 0.0065 mg/l (March 1999) and 0.017 mg/l (September 1998). Total manganese was
found in concentrations from 0.17 mg/l (August 1999) to 0.39 mg/l {September 1998), Concentrations of
selenium ranged between 0.0044 mg/l (June 1998) and 0.0083 mg/l (March 1999). Concentrations of thallinm
ranged between 0.0016 mg/l (June 1998) and 0.0019B (March 1999). Concentrations of vanadium ranged
between 0.021B mg/ (March 1999) and 0.46 mg/l (September 1999). There were no detections of antimony,
cadmium, mercury, and silver in this monitoring well.

Bis(2-ethylhexylyphthalate was detected in this well only once at 9.6 pg/l. (March 1998). No other SVOCS
were detected in groundwater for this SWMU.

The VOC chloroform was detected once at a concentration of 0.977 ug/l, (March 1998}, No other VOCS were
detected in groundwater for this SWMU.

The temporal change in concentrations among the inorganic constituents shows a near static to slight
decreasing trend from the March 1998 to the March 2000 sampling events. Only the March 1998 sampling
event in this monitoring well indicated the presence of the SVOC bis(2-ethylhexylphthalate and the VOC
chloroform.

S109-MW06

Aluminum concentrations ranged from 2.6 mg/t (September 1999) to 98.8 mg/l (March 1998). Arsenic
concentrations were found at 0.0036B mg/t (March 2000) and 0.24 mg/l (March 1998). Barium
concentrations ranged from 0.26 mg/l (March 2000) to 1.5 mg/l (March 1998). Concentrations of cadmium
ranged from 0.0099 mg/i (June 1998) to 0.028 mg/i (March 1998}. Concentrations of chromium ranged from
0.01 mg/l (June 1998) to (.20 mg/l (March 1998). Lead concentrations ranged from 0.0043 mg/l (March
2000) to 0.25 mg/l (March 1998). Manganese concentrations ranged from .32 mg/! (June 1998} 10 3.7 mg/l
{March 1998). Mercury was found in concentrations from 0.00018 mg/l (June 1998 and March 1999) to
0.00034 mg/l (September 1998), Concentrations of selenium ranged from 0.014 mg/1 (March 1999) to (0.043
mg/l (March 1998). Thallium was found in concentrations from 0.0015J mg/l (June 1999) to 6.015 mg/l
(March 1998). Concentrations of vanadium ranged from 0.013 mg/l (March 2000) to 0.85 mg/l (March 1998},
There were no detections of antimony, cyanide, and silver in this monitoring well.

No SVOCs including bis(2-ethylhexyDphthalate have been detected in this monitoring well.
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The VOC 1,1-dichloroethane ranged from 2.1J pg/L. (September 1998) to 18.0J pg/L. (June 1999). Carbon
disulfide was detected once at a concentration of 0.92 ug/L. (March 1948), Chloroethane ranged from 100
ug/l. (November 2006) to 480 pg/L. (June 1999). Vinyl chloride detections range from 3.0 ug/L. (December
2003) TO 9.3 ug/L (October 2007).

The temporal change in concentrations among the inorganic constituents show a decrease from the March
1998 to the March 2000 sampling events. Among the VOC constituents the temporal change indicates an
increase from the March 1998 to the March 2000 sampling events,

S109-PZ02

Aluminum concentrations in piezometer S109-PZ02 ranged from 0.29 mg/l (June 1998} to 120.0 mg/l
(August 1999). Concentrations of arsenic ranged from 0.0036 mg/l (March 1998) to 0.0061B mg/i (October
1997). Bartum concentrations ranged from 0.11B mg/] (March 1999) t0 0.29 mg/l (January 1998). Cadminm
was detected once af a concentration of 0.0073 mg/l (August 1999). Concentrations of chromium ranged
between 0.0054 mg/l (October 1997) and 0.31mg/1 (August 1999). Lead was found once at a concentration of
0.0039 mg/l (October 1597). The range of concentrations of manganese was from 0.19 mg/l (October 1997)
to 6.4 mg/l {August 1999). Mercury was found once at a concentration of 0.000023 mg/l (July 1997),
Selenium was detected once at a concentration of 0.011 mg/l (August 1999). Thallium was detected once ata
concentration of 0.058 mg/l (August 1999). Concentrations of vanadium ranged between 0.018B mg/l
{October 1997) and 0.40 mg/l (August 1999). There were no detections of antimony, cyanide, and silver in
this piezometer.

Bis(2-ethylhexyl)phthalate was detected only once during the May 1997 sampling event at a concentration of
2.11 pg/I.. No other SVOCS were detected in groundwater at this piezometer,

The VOCS 1,1-dichloroethane and chloroethane were detected during the September 1998 sampling event at
concentrations of 0.297 and 24.0 pg/L, respectively.

The temporal change in concentrations among the inorganic constituents shows essentially static to slight
increasing conditions from the May 1997 to the March 2000 sampling events. Only one sampling event has
indicated the estimated presences of the bis(2-ethyihexyliphthalate and the rest were non-detections.

4.5.3 Contiguous Area #2

The groundwater results from Contiguous Area #2 were collected from two monitoring wells and one
piezometer used for groundwater monitoring in the area of SWMU S201. The wells/piezometers within
Contiguous Area #2 seem to be downgradient to the Franklin Steel industrial area and are listed in order from
upgradient to downgradient: S109-PZ02; S201-MW02; 5201-PZ01; and S201-MWO02R.

S201-MWG2

Aluminum concentrations in monitoring well S201-MWO02 ranged from 1.0 mg/l (March 1998) to 29.8 mg/l
(June 1998). Arsenic concentrations ranged from 0.0054 mg/l (July 1997) to 0.064 mg/l (June 1998). Barium
concentrations ranged from 0.064 mg/1 (March 1998) to 0.63 mg/l (December 1998). Cadmium was detected
once {June 19983 at a concentration of 0.0051 mg/l. Chromium concentrations ranged from 0.017 mg/ (June
1998) to (1.064 mg/l (June 1998). Lead concentrations ranged from 0.0066 mg/l (January 1998)t0 0.041 mg/|
(September and December 1998). Concentrations of manganese ranged from 0.14 mg/i (Jaly 1997, March
1998) to 1.3 mg/l (June 1998). Mercury concentrations ranged from (.000028B mg/1 {July 1997} to G.G0012B
mg/l (June 1998). Selenium was detected twice (June and September 1998) at concentrations of 6.0097 and
0.007 mg/l, respectively. Thallium concentrations ranged from 0.0015J mg/l (June 1999) to 0.0045 mg/l
(June 1998). Vanadium concentrations ranged from 0.0073 mg/l (July 1997) mg/1 to 0.12 mg/1 (June 1998).
Antimony, cyanide, and silver were not detected in this monitoring well.
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The SVOC, bis(2-ethylhexylphthalate was detected at concentrations ranging between 1.2J ug/LL (May 1997)
and 8.8 pg/L. (July 1997).

The VOC carbon disulfide was detected at concentrations ranging between 0.317 ug/L (June 1998) and 0.34]
(June 1999).

The temporal change in concentrations among the inorganic constituents shows near static to slight increase
from the May 1997 to the June 1998 March 2000 sampling events. Only the first two of the six sampling
events in this monitoring well have indicated the presence of bis(2-ethylhexyl)phthalate.

S201-PZ01

Aluminum concentrations detected in piezometer S201-PZ01 ranged from 0.077 mg/l (March 1998) to 1.]
mg/l (December 1998}. Concentrations of arsenic detected ranged from 0,0032 mg/l (March 1999) to 0.0091
mg/l (June 1998). Barium was detected in concentrations that ranged from 0,023 mg/1 (March 2000) to 0.11
mg/l (January 1998). Cobalt was detected once at a concentration of 0.023B mg/l (March 2000).
Concentrations of magnesium ranged from 32.6 mg/1 (May 1997) to 95.3 mg/l (March 2000). Man ganese was
detected in concentrations that ranged from 0.091 mg/l (August 1999) to 3.1 mg/1 (March 2000). Mercury was
detected once (July 1997) at a concentration of 0.000028 mg/l. Nickel was detected three times at
concentrations that range from 0.17B mg/1 (March 1999) to 0.2 mg/l (March 2000). Selenjum was detected
once (June 1998) at a concentration of 0.0043B mg/l. Beryllium, cadmium, chromium, cyanide, lead,
thallium, and vanadium were not detected in this piezometer.

The SVOC bis(2-ethylhexyl)phthalate was detected four times in this piezometer at concentrations ranging
from £.2] pg/L. (May 1997) to 250 pg/l. (December 1998). The last three sampling rounds showed bis{2-
ethythexyl)phthalate at concentrations below the detection limit of 3.11 pg/L.

The VOC carbon disulfide was detected once in this monitoring well at a concentration of 0,291 ug/L (June
1998). Toluene was detected once in this monitoring well at a concentration of 0.21J ug/L (October 1997).
Methylene chloride was detected once at a concentration of 0.41J pg/L (December 1998).

The temporal change in concentrations among the inorganic constituents show a near static to slight increase
from the May 1997 to December 1999 sampling events. The March 2000 sampling event indicates noticeable
increases in the concentrations of several inorganic parameters.

4.5.4  Jefferson Township Monitoring Wells

The Jefferson Township monitoring wells are located east of SWMU S201. The Jefferson Township
monitoring wells monitored for the Franklin Steel RFI in order from upgradient to downgradient are: JTMW-
1D JTMW-15; ITTMW-3D; and ITMW-38S.

MW-1D (Jefferson Township Monitoring Well)

Aluminum was found at concentrations ranging from 0.66 mg/l1 (March 2000) and 14.5 mg/l (June 1998),
Arsenic concentrations ranged between 0.0033 mg/l (December 1998} and 0.019 mg/i (March 1998), Barium
was found in concentrations from 0.16 mg/l (March 2000) to 0.38 mg/I (June 1998). Beryllium was detected
twice at concentrations of 0.00084B mg/l and .00092B (March 1999). Chromium was found in
concentrations from 0.0073 (March 1999) to 6.018 mg/1 (July 1998). Lead was found at concentrations from
0.0022B (March 2000) to 0.014 mg/l (March 1998, July 1998). Manganese was found in concentrations from
0.13 mg/1 (March 2000) to 0.37 mg/l (July 1998). Mercury was found twice at concentrations of 0.000094
mg/l (March 1998} and 0.00016 mg/! (June 1999). Thallium was found twice at concentrations of 0.001B
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mg/t (March 1999) and 0.0013 mg/l (July 1998). Concentrations of vanadivm ranged from 0.011B mg/l (Fune
1969) to (.059 mg/1 (July 1998). Cadmium, cyanide, and selenium were not detected in this monitoring well.

The SVOC bis(2-ethylhexylphthalate was detected in this well once at a concentration of 3.0 pg/L. (June
1998). VOCs were not detected in the groundwater samples collected at MW-1D.

The temporal change i concentrations among the inorganic constituents shows a near static to slight increase
from the March 1998 to the March 2000 sampling events. Only the June 1998 sampling event in this
monitoring well indicated the presence of bis(2-ethylhexyl)phthalate. The March 1998 sampling eveat was a
non-detection for bis(2-ethylhexyl) phthalate.

MW-1§ (Jefferson Township Monitoring Well)

Aluminum concentrations in well MW-1S ranged from 0.97 mg/l (December 1998) to 47.0 mg/l (September
1998). Arsenic concentrations ranged from 0.0087B mg/l (Decernber 1998) to 0.1 mg/l (September 1998).
Barium was found in concentrations from 0.0678 mg/l (March 2000} and 1.0 mg/l (December 1999)
Beryllium was detected at concentrations ranging from 0.0008 mg/l (June 1999} and 0.003 mg/l (September
1998). Cadmiom was detected once at a concentration of 0.0036 mg/l (September 1998). Chromium was
found at concentrations ranging between 0.108 mg/i (September 1999) and 0.092 (September 1998). Lead
was found in concentrations ranging from 0.0022 mg/l (March 1998) to 0.077 mg/l (September 1698).
Magnesium was detected at concentrations ranging from 37.8 mg/l (March 1998) to 113.0 mg/l (September
1998). Manganese was found in concentrations ranging from 0.05 mg/l (September 1999} to 2.9 mg/]
(September 1998). Mercury was detected at concentrations ranging from 0.0001B (June 1999) TO 0.00021
mg/l (September 1998). Nickel was detected at concentrations ranging from 0.31B (September 1999} t0 0.22
mg/l (September 1998). Thallium was found at concentrations ranging from 0.0009] (September 1999) and
00045 (September 1998). Concentrations of vanadium ranged from 0.011 mg/t (March 1998) to 0.18 mg/l
{September 1998). Cyanide, selenium, and silver were not detected in this monitoring well.

The only SVOC detected was bis(2-Ethylhexylphthaiate at a concentration of 10 pg/l. (March 199%). The
last three sampling rounds showed bis(2-ethylhexyl)phthalate at concentrations below the detection limit of
311 pg/l.

The only VOCs detected were carbon disuifide at a concentration of 0.26 pg/l. and chloromethane at a
concentration of 0.22 pg/L (both detected only once in December 1999).

The temporal change in concentrations among the inorganic constituents indicate a slight increase from the
March 1998 to the June 1998 sampling events, but do not indicate any other apparent trends.

MW-3D (Jefferson Township Monitoring Well)

Ranged from 0.87 mg/l (June 1999) to 13.7 mg/l (July 1998). Arsenic concentrations ranged from 0.0081B
mg/l (March 2000) and 0.055 mg/l {July 1958). Barium was found in concentrations from 0.25 mg/l
(December 1999) to 0.43 mg/l (June 1998). Chromium was found in concentrations from G.008 mg/]
(September 1699) to 0.022 mg/l (June 1998). Cyanide was detected twice at concentrations of 0.0055B mg/!
(December 1999) and 0.007B mg/l (September 1999). Lead was found in concentrations from 0.0049 mg/l
(March 1999} to 0.032 mg/l (June 1998). Manganese was found in concentrations from 0.1 mg/l (March
20003 to 0.59 mg/t {July 1998). Mercury was found in concentrations from 0.006076J mg/l (December 1998) to
0.00011 mg/l (March 1998). Selenium was found once (June 1998) at a concentration of 0.0049 mg/l.
Thallium was found only once at a concentration of 0.0018 mg/l (June 1998). Concentrations of vanadium
ranged from 0.0063B mg/l {December 1999) to 0.076 mg/l July 1998). Cadmium was not detected in this
monitoring well.
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The SVOC bis(2-ethyihexyl)phthalate was detected in this well only once during the March 1998 sampling
event a concentration of 8.5 pg/L.. The VOC chloromethane was detected in one sampling event (December
1999) at a concentration of (.10J pg/L.

The temporal change in concentrations among the inorganic constituents shows a near static to slight increase
from the March 1998 to the March 2000 sampling events. Only the March 1998 sampling event in this
monitoring well indicated the presence of bis(2-ethylhexyljphthalate. The June 1998 sampling event was a
non-detection for bis(2-ethylhexyl)phthalate.

MW-35 (Jefferson Township Monitoring Well)

Aluminum concentrations ranged from 0.45 mg/l (September 1998) to 25.7) mg/l (December 1998). Arsenic
was found at concentrations from 0.0059 mg/l (March 1998) to 0.043 mg/l (December 1998). Barium was
found in concentrations from 0.027B mg/l (September 1999) to 0.28 mg/l (December 1998). Beryllium was
detected twice at concentrations of 0.0012B mg/] (March 1999} and 0.0014B mg/l (December 1998). Lead
was found in concentrations of 0.0033 mg/1 (March 2000) to 0.068 mg/l (December 1998). Manganese was
found in concentrations from 0.21 mg/l (March 1998) to 1.70 mg/l (December 1998). Mercury was found-in
concentrations that ranged from 0.000098 mg/l (March 1998) to 0.00013 mg/! (December 1998). Selenium
was detected twice at concentrations of 0.004 mg/l (July 1998} and 0.0078 mg/I (March 1999). Thallium was
found at concentrations ranging from 0.001B mg/i (July 1998) to 0.004] mg/l (December 1998).
Concentrations of vanadium ranged from 0.0093 g/l (June 1998) to 0.092 mg/f (December 1998). Cyanide
was not detected in this monitoring well.

SVOCs and VOCs have not been detected in this monitoring well.

The temporal change in concentrations among the inorganic constituents shows a near static to slight increase
from the March 1998 to the March 2000 sampling events.

46 GROUNDWATER RESULTS SUMMARY

The following section presents the groundwater sampling results for inorganics, SVOCs and VOCs from the
piezometers and monitoring wells located on-site and offsite. The sampling results discussed include the
detections that were above the lesser value of either the federal drinking water MCLs or 100% of the U.S.
EPA’s Region 9 PRG’s tap water exposure value for carcinogens and 10% of the listed value for non-
carcinogens.

Groundwater sampling has progressed for the Franklin Steel facility in the following chronological sequence;

three sampling events in 1997; four sampling events in 1998, four sampling events in 1999; three sampling
events (March, June and October ) in 2000; two sampling events (April and October) in 2001; no sampling
events in 2002; two sampling events (January and December) in 2003; one sampling event (December) in
2004, no sampling events in 2005; two sampling events (March and November) in 2006; and, one sampling
event (October) in 2007,

Inorganics

The historical groundwater data presented in Table 4.5 shows concentrations of many unfiltered metals
reported above their respective MCL, including concentrations in background weli S107-MW02. The SAIC
RFI groundwater sampling methodology utilized bailers to purge groundwater which greatly increased the
turbidity of the groundwater samples. High turbidity water may cause artificially elevated concentrations of
metals in groundwater samples {Gibbons and Sara, 1993) (Ohio EPA, 2006). Filtered groundwater samples
for metals analysis have been collected and analyzed for all groundwater sampling events. Most of the
unfiltered metals concentrations reported above their respective MCL were reported below the MCL for the
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filtered metals sample. The difference in historical RFI metals concentrations between the unfiltered and
filtered samples supports the presumption that unfiltered sample concentrations collected with bailers are
most likely artificially elevated. According to Chapter 10 of the Ohio EPA Technical Guidance Manual for
Hydrogeologic Investigations and Groundwater Monitoring (Ohio EPA 2006), filtered data may be used if
there is an obvious discrepancy between filtered and unfiltered data or if secondary MCLs are exceeded (U.S.
EPA, 1991).

Filtered metals concentrations reported above their respective MCL, in background well S107-MWO02 was
reported during the March 1999 and March 2000 sampling events. During the March 1999 sampling event
filtered concentrations of antimony in background well S100-MW01 were reported above the MCL of 0.006
mg/L at 0.028 B mg/L. During the March 2000 sampling event filtered concentrations of beryllium were
reported above the MCL of 0.004 mg/L at 0.046 B mg/L. and 0.087 B mg/L in background wells $107-MW(2
and S100-MWO1, respectively. A verification resample of background monitoring well S100-MWO01 was
collected on March 20, 2000 (10 days after the original March 2000 sampling date for S100-MWO01) and
reported a filtered beryllium concentration of 0.074 B mg/L and a filtered duplicate concentration of 0.088 B
mg/L. The verification resample results confirmed the original result collected on March 10, 2000.

B&N and RMT collected groundwater samples during the last three semiannual monitoring events (March
2006, 2006, and October 2007). The wells were purged using low-flow purging technigues to minimize
agitation of the water within the wells, resulting in less-turbid samples and lower unfiltered metal analytical
results.

Laboratory results of the October 2007 sampling event indicated arsenic in monitoring wells SI01-MWOIR
and SI05-MWOT1 to be the only metals concentrations reported above their respective Primary MCL for
unfiltered and filtered samples. Monitoring well SI01-MWOI1R is located immediately notth of the storm
water drainage holding ponds in SWMU S101. Monitoring well S105-MWOI is located immediately east of
the reconditioning plant near the former caustic rinse system and caustic sludge holding tank. Menitoring
well S101-MWOIR reported unfiltered and filtered arsenic concentrations of 0.0318 mg/L and 0.0254 mg/L,
respectively. Monitoring well S105-MWO1 reported nnfiitered and filtered arsenic concentrations of 0.0127
mg/L and 0.0147 mg/L, respectively. The MCL for arsenic is 0.01 mg/l.. As for further groundwater
characterization, only those results from unfiltered samples (i.e., low-flow sampling techniques) will be used
for to evaluate groundwater quality. Inorganic results are summarized below:

Aluminum has been detected above the Region 9 tap water exposure value of 0.20 mg/L during 6 sampling
events since March 1998. Concentrations of aluminum peaked in S109-MWO06 during the October 2000
sampling event at a concentration of 2.4 mg/L.

Arsenic has been detected above the Region 9 tap water exposure value of 0,010 mg/L during 8 sampling
events since May 1997. Concentrations of arsenic peaked in SI108-MWO03 during the March 1999 sampling
event at a concentration of 0,028 mg/L.

Beryllium has been detected above the Region O tap water exposure value of 0.0040 mg/L in various wells
during sampling events since May 1997. Concentrations of beryllium peaked in $107-PZ01 during the June
2000 sampling event at a concentration of 0.78 mg/L..

Cobalt has been detected above the Region 9 tap water exposure value of 0.0073 mg/L during three sampling
events. Concentrations of cobalt peaked i S108-PZ22 during the October 2000 sampling event at a
concentration of 0.028 mg/L..

Iron has been detected above the Region 9 tap water exposure value of 0.30 mg/L in various wells during
sampling events since May 1997. Concentrations of iron peaked in $109-MWO06 during the December 2003

sampling event at a concentration of 12.6 mg/L.
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Manganese has been detected above the Region 9 tap water exposure value of 0.050 mg/L in various wells
during sampling events since May 1997. Concentrations of manganese peaked in S201-PZ01 during the
March 1998 sampling event at a concentration of 3.9 mg/L..

Nickel has been detected above the Region 9 tap water exposure value of 0.0073 mg/L in various wells during
sampling events since May 1997. Concentrations of nickel peaked in S108-MWO0S5 during the June 2000
sampling event at a concentration of 0.25 mg/L.

SVOCs

Although only one SVOC (bis(2-ethylhexyl)phthalate) is denoted as above its respective MCL for the RFI
monitoring wells, it shall be noted that historical (1997 -2003) laboratory data did not note “reportable
detection limits” (RDLs). The 2004 laboratory RDL results indicated a RDL of 10 pg/l for bis(2-ethylhexyl)
phthalate, which is above the MCL of 6 pug/l. Therefore, it is plausible various historical PAH results were
above their respective drinking water MClLs,

Sporadic detections of bis(2-ethylhexylyphthalate were observed in some of the RFI monitoring wells during
the late 1990s, including in upgradient wells STOO-MWO1 and S107-MW02. Maost of these detections were
reported below the respective MCL of 6 ng/L for bis(2-ethylhexyl)phthalate. Prior to the November 2006
sampling event, bis(2-ethylhexyl)phthalate was not detected in any of the RFI monitoring wells since March
1999 when it was detected in the upgradient well S107-MW02 at 18.0 ug/L and the downgradient Jefferson
Township monitoring well JTMW-1S at 10.00 pg/l.. Bis(2-ethythexyi)phthalate hasbeen detected above the
Region 9 tap water exposure value of 4.8 pg/l. during 7 sampling events since QOctober 2000,

During the November 2006 sampling event, the bis(2-ethylhexyl)phthalate concentration of 10.8 pg/l in
monitoring well S105-MWO1I was the only SVOC reported above its respective MCL. This is the first time
concentrations of bis(2-ethyihexyl)phthalate have been detected in S105-MWO1 which has been sampled 16
iimes since March 1998. No other concentrations of bis(2-ethylhexyl)phthalate were detected in any other
well sampled during the November 2006 groundwater sampling event. The concentration of bis(2-
ethythexyl) phthalate was below the detection limit of 3.11 pg/l during the last sampling event in October
2007. Monitoring well S105-MWO1 is located in the process area of Contiguous Area #1. Concentrations
of bis(2-ethylhexyt)phthalate were detected in S108-PZ02 at a concentration of 4.0 pg/L. during the June 1999
sampling event. There does not appear to be any sort of trend for concentrations of bis(2-ethylhexyl)phthalate
in groundwater for any of the RFI monitoring wells.

VOCs

Laboratory results indicate VOCs reported above their respective MCL have been limited to three RFI
groundwater monitoring locations located in Contiguous Area #1: S105-MW01, S109-MW06, and 5101-
MWOIR. However, historical (1997 -2003) laboratory data did not list RDLs. Therefore, it is plausible
various historical VOC results were above their respective drinking water MCLs. For example, the 2004
faboratory RDL results indicated a RDL of 6.7 pg/l for methylene chloride, which is above the MCL of 5

gl

Chleroethane has been detected above the Region 9 tap water exposure value of 4.6 pug/L in well S109-MWO06
for 18 consecutive sampling events since March 1998 including the November 2007 concentration of 100
ng/l.. Concentrations of chloroethane peaked in $109-MWO06 during the December 1999 sampling event at a
concentration of 540 ug/L.
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Methyiene chloride has been detected above the Region 9 tap water exposure value of 4.3 ug/L during one
sampling event {October 2000) in well S105-MWO01 at a concentration of 6.7 pug/L. Methylene chloride was
detected at a concentrations of 6.0 pg/l. in monitoring well S105-MW-01 (July 1998, December 1998 and
November 2004} at a concentration of 7.3 ng/L and 7.0 pug/L, respectively. However, methylene chloride m
S105-MWO01 has only been detected during one other sampling event (April 2001) at a concentration of 0.51
JB pe/L which is below the MCL. As stated earlier, monitoring well S105-MWO1 is located immediately
east of the reconditioning plant near the former caustic rinse system and caustic sludge holding tank.

Beginning in January 2003, concentrations of vinyl chloride in $109-MWO6 have been reported above the
MCL for six consecutive sampling events including the October 2007 concentration of 9.2 w/i.. Historically,
concentrations of vinyl chloride in S109-MW06 peaked during the November 2004 sampling event at a
concentration of 8.3 J ng/l.. The MCL for vinyi chloride is 2 pg/l.. Prior to January 2003, vinyl chloride was
not detected. Monitoring well S109-MWO06 is located immediately east of the drainage ditch situated between
SWMU 108 {Drum Storage Area #2) and SWMU 109 (Former Drum Storage Area#3). Well ST09-MWO06 is
located within the drinking water source protection area (five-year time-of-travel zone) for the Jefferson
Township Water & Sewer District public water system. A map depicting the drinking water source protection
area is provided as Figure 4.0

As stated earlier, monitoring well S101-MWUOIR is located immediately north of the storm water drainage
holding ponds and was sampled for the first time during the November 2006 monitoring event. Analytical
results reported one VOC (vinyl chleride at 2.06 ng/L) slightly above the MCL. During the latest sampling
event, October 2007, the concentration of vinyl chloride was below the detection limit of 0.540 g/l
Historical laboratory results for nearby abandoned manitormg well S101-MWO1 never detected vinyl chioride
and no other VOC constituents were reported above their respective MICL.

4,6.1 Discussion

Results of the Iast three semiannual monitoring events (May and November 2006, and October 20077) indicate
groundwater results reported above their respective Primary MCL were limited to RFI monitoring wells
S101-MWOIR, S105-MW01, and S109-MWO06 which are iocated in Contiguous Area #1. Therefore,
impacted groundwater is confined to Contiguous Area #1 onsite. There were no resuits above the MCLs in
hydraulically downgradient Contiguous Area #2 or Jefferson Township Well Field.
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5.0 GROUNDWATER MODELING

Fate and transport modeling was completed for 20 organic compounds, listed on Table 5.1, present in soil at
the Franklin Steel site. The COPCs represent those constituents that exceeded their respective Region 9 PRGs
as determined from screening of the soils data in support of the human health risk assessment. The
groundwater modeling was performed for Contiguous Area #1, known as Exposure Unit 1 {see Section 6 for
more details). Modeling was performed to evaluate the leaching potential, as well as fate and transport of
COPCs in soil to groundwater and the fate and transport of compounds present in groundwater.

Data from soil samples collected from September of 1993, through March 1998 were used in the development
of the model. The modeling was completed in three steps. First, a three-dimensional (3-D) model of the soi}
contamination was developed using Earthvision ™ software {produced by Dynamic Graphics, Inc.). The 3-D
model of soil helped define the potential source areas within Exposure Unit 1. Second, the seasonal soil
compartment model, or SESOIL {General Sciences Corporation, 1998), was used to help predict the amount
of contaminant (if any) that may leach into the groundwater from these areas. Third, the groundwater
transport model, Analytical Transient 1-, 2-, 3-Dimensional Model (AT123D) (General Sciences Corporatxon
1998), was then used to predict how th: ieachate moved once they reach the groundwater.

5.1 SOIL CONTAMINANT MODELING

Prior to the evaluation of predicting the amount of compound that may potentially leach into the groundwater,
the extent of soil impacts must be evaluated. A desktop study was performed to determine the aerial extent
and depth of soil impacts present on site for 19 of the 20 COPCs. For a COPC in soil to feach to groundwater,
it must exhibit physical properties to allow it to do so. Evaluating chemical mobility in soil mvolves
reviewing the physical properties of the chemical to assess its potential for movement. The potential for a
constituent to sorb to soil particles affects migration through soil and aquifer materials. When a constituent
enters the soil environment, some of it binds with particles through the process of sorption and some dissolve
in the water contained in the spaces between the soil particles (pore water). The term "sorption” includes
adsorption (constituent bound to the outside of seil particles) and absorption {constituent distributed
throughout the particle matrix). Sorption to soil reduces volatilization, leaching, and biodegradation.
Conversely, a constituent that is adsorbed is released more easily and therefore may be mobile.

Adsorption potential typically is expressed in terms of a partition coefficient. The compounds organic
carbon-water partitioning coefficient (K.} is the measure of its mobility. The soil organic carbon-water
partitioning coefficient is the ratio mass for the chemical that is adsorbed in the soil per unit mass of organic
carbon in the soil per the equilibrium chemical concentration in solution. In other words, it is the "distribution
coefficient” (Ky) normalized to total organic carbon content. The organic carbon-water partitioning values are
useful in predicting the mobility of organic soil contaminants; higher K. values correlate to less mobile
organic chemicals while lower K. values correlate to more mobile organic chemicals. High values of K,
(greater than 10,000) indicate a high potential for the constituent to adsorb to organic carbon in soil and
aquifer materials; constituents with low K, values (less than 1,000) do not adsorb strongly (Ney 1990). This
parameter is used to calculate a soil concentration that is protective of ground water using the 3-phase and 4-
phase equilibrium partitioning models. Other chemical and physical properties include: decay rate, fraction of
solids, fraction organic carbon, log octanol-water partition coefficient, log organic carbon partition
coefficient, organic carbon partition coefficient, and soil-water partition coefficient. Chemical and physical
parameters of the modeled compounds are presented on Table 5.1.

Figures 5.1 through 5.19 display the aerial extent of the evaluated COPCs. Based on the chemical and
physical properties of dibenz{a,h)anthracene, it is not included within the desk top evaluation. The compound
dibenz(a,h)anthracene is nearly immobile in soil with a K, value (see Table 5.1) of 5.7B+05 (ng/e-
oc)(ig/ml).
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The depths and approximate areas listed in Table 5.2 correspond to an interpretation of representative site
data, and are cumulative based on the depth of the impacted zones. For instance, the three impacted zones
displayed in Figure 5.5 for Aroclor 1254 all extend to an approximate depth of 4 feet bgs. In order to simplify
the modeling and also make the model slightly more conservative, these three areas were added together and
modeled as one large impact zone, rather than three smaller, separate zones. For compounds that are found in
both shallow and deep samples, such as acetone (shown in Figure 5.15), two separate simulations were run to
account for transport of the chemical from the different depth intervals. Four compounds, 4-methyl-2-
pentanone, chlorobenzene, tetrachloroethene, and 2-butanone, do not exceed EPA Region 9 PRGs, However,
based on the relatively high concentrations at depths which put them close to the saturated zone warranted
their inclusion in the modeling.

One notable feature in these soil impact images is the sediment samples collected near the east edge of the
impact extent maps. These sediment samples are generating the large areas of impact shown in some of the
figures, such as Figures 5.2, 5.9, 5,11, 5.12, 5.14, 5.16, and 5.18. Since there are few sampling points
immediately to the east of the sediment samples, relatively high readings from these tend to create large arcas
of modeled impacts, although impacts in this area are known to be confined to the drainage separating
Exposure Unit 1 and Exposure Unit 2. This encroachment of impacts from the drainage ditch sediments
greatly increases the aerial extent beyond its representative limit. However, this builds in a conservative
layer to the modeling effort.

52 VADOSE ZONE MODELING

SESOQIL (Version 3.0) is a one-dimensional vertical transport model and helps predict contaminant transport
in the unsaturated zone by using equations of mass balance and equilibrium partitioning of the chemical
between four different phases (dissolved, sorbed, vapor, and pure). It is capable of accounting for
volatilization of the contaminant to the atmosphere, biodegradation and hydrolysis, adsorption and cation
exchange, and metal complexation.

Many parameters must be set including chemical propercties of the soil, climatological data, and chemical
properties of the modeled compound. Once the parameters are set, SESOIL predicts the time and leachate
concentration for a contaminant moving through the soil column to groondwater. Assumptions used in the
development of the model are presented in Table 5.1

5.2.1  Sesoil Assumptions/Limitations

Two main assumptions must be made to simplify the conceptual model of the site so it can be processed by
SESOIL. First, SESOIL models impact transport in one dimension. This means horizontal movement of the
contaminants cannot be modeled. Second, the soil is assumed to be homogeneous. All scil borings advanced
in the active operations, indicate a less than 5% detection of fill like material (i.e., brick) within the total soil
sample column. Although it has been reported the site has been filled, the extent is unknown and evidence
indicates native material is dominate. The unsaturated zone in the active operations area 1s dominated by fat
and lean clays. This characteristic is supported by the fact water primarily moves vertically through clay, and
the thick upper clay provides a relatively homogeneous zone for the unsaturated zone of the modeled area.
Transpori simulations were performed for up to 100 years to permit sufficient time for mobile constituents to
reach the groundwater. Constituents that did not reach the groundwater within 100 years were not further
evaluated.
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5.3 SATURATED ZONE MODELING

The AT123D Model {Version 3.0) was used to model the potential transport of impacts to the groundwater
surface as predicted by the SESOIL simulations. AT123D is an analytical code that helps predict the
distribution of impacts in an aquifer using advection of the chemical, dispersion of the chemical (including
hydrodynamic dispersion and molecular diffusion), adsorption of the chemical, and decay of the chemical.

AT123D can model compounds that are either applied to the aquifer instantaneously (e.g., spill) or
continuously (e.g., point source). It can simulate the transport of radioactive substances, chemicals, or heat.
Impact sources can be a line source, 2 point source, an area source, or a volume source. The aquifer
dimensions can be infinite in width and depth, finite in both width and depth, or finite in one and infinite in
the other.

Output from SESOIL simulations can be imported directly into AT123D, or the aquifer parameters can be
input by the user independently of any other programs. For the simulations presented here, output from
SESOIL was imported directly into AT123D.

5.3.1 ATI123D Assumptions/Limitations

AT123D assumes the aguifer 1s homogeneous and isotropic. Groundwater flow is assumed to be virtually
horizontal. Water can only flow in one direction through the aquifer, and it must have a constant velocity.

Unlike the unsaturated zone for the SESOIL model, the saturated zone in the active operations area has a great
deal of heterogeneity based upon cross sections and boring logs generated from the site. Dispersivity values
were used to help account for some of the heterogeneity in the aquifer. On average, the potentiometric surface
indicates an easterly gradient drop ranging from 6 feet to 9 feet over a distance of 2,070 (2.8 x 107 ft/ft to 4.3
x 107 ft/ft). Immediately to the east of the SWMU S201 the gradient becomes much flatter, 5x10™* fuft,
closer to the central portion of the buried valley. Flow east of SWMU S201 is a more south-southeasterly.
Based on all data collected, groundwater contours for the site indicate flow to be fairly uniform, almost due
east with only slight perturbations in the flow direction and velocity.

54 MODEL APPLICATIONS AT FRANKLIN STEEL

Tables 5.1 presents the data, both chemical and physical, used as inputs to the SESOIL model for each
compound. SESOCIL’s climate database was used to provide 10 years of climate data for the simulations. The
“Fredericktown 4 S” location was used to provide a representative data set for Franklin Steel’s climate. The
Bennington Unit, in SESOIL’s soil database, was selected for all three soil layers to represent the
uncensolidated material located within the active operations area of the site. The upper layer was set to 3 feet
thick, the second layer was 5 feet thick, and the third layer was 7 feet thick, for a total of 15 feet of
unsaturated thickness through the model. These depths were depicted based on an evaluation of average
deposition zones noted within representative boring logs.

Initial concentrations were set for the layers in the model, and no additional impact loading was applied.
Table 5.3 shows the concentrations used and the {ayers in which the impacts were set. Compounds indicating
a N/A in the layer and concentration columns were not modeled due to their chemical specific K, values are
high. High K, values associate to less mobility. This assumption is based on the simulation of 2-
methylpaphthalene which has a K, of 8,500 {pg/g-oc)y/(ug/ml}). This is relatively low compared to a K. of
96,000 (ng/g-oc)/{(ng/ml) for benzo(ghi)perylene, additionally 2-methylnaphthalene was strongly adsorbed
and showed very little movement in the soil for the entire 100-year simulation. Compounds with higher K,
values are expected to be more readily adsorbed to the soil and therefore migrate even more slowly to
groundwater.

VAWPCOLAPITAO0-0677 115 1100003000677 151 00003-001 doc 5-3



Outpuats for each compound modeled with SESOIL are presented on Figures 5.20 through 5.37. These figures
show the concentration of COPCs near the groundwater surface in the SESOIL model. The figures dispiay
the concentrations of each contaminant in three different phases including dissolved, adsorbed, and soil gas
within the soil voids. Aroclor 1254 (Figure 5.24), bis(Z-ethylhexyl)phthaiate (Figure 5.25}, benzo(g,h,1)
perylene (Figure 5.29), and 2-methyinaphthalene (Figure 5.37) are strongly adsorbed to soil and have very
low concentrations in the dissolved and gaseous phases. As aresult, their migratation is slow through the soil.
As the figures indicate, after 100 years of movement these three compounds have not migrated down to layer
3. Compound 2-methylnaphthalene originated in layers 2 and 3 of the model, which has resulted in the high
concentration of the adsorbed phase seen in Figure 5.37. Since so little 2-methylnaphthalene is in a mobile
phase, it 1s not expected to pose a threat to the groundwater.

The output files from SESOIL for those constituents predicted to migrate to and interface with groundwater
were imported into AT123D to utilize calculated constituent loading rates. Aquifer parameters were set in
AT123D and included the following: the hydraulic gradient (0.004 m/m), hydraulic conductivity (¢.134
cm/sec) (Eagon & Associates, 1977), longitudinal, transverse, and vertical dispersivities 21m (70 feet), 4 m
{14 feet) and Im (3 feet), respectively (Anderson, 1979), bulk density (1,560 kg;’m3), and effective porosity
(0.3).

Each of the AT123D models developed for the active operations area was centered on the impacted modeled
soil. Five observation points were set relative to this central location (the origin) to observe the movement of
the compounds through the groundwater. The origin itself makes up the first observation point. The second
observation point was set 480 feet due east from the center of the soil impacts. This distance was chosen asa
marker based on the travel needed to reach the eastern boundary of SWMU 5108. Compounds shown in
Figures 5.1 through 5.19 exhibit high K, values and have been predicted by SESOIL not to have the ability to
migrate into the groundwater at concentrations greater than Region 9 PRGs. The third observation point was
set 1,000 feet east and 240 feet north of the origin at the intersection of the new drum driveway and Blatt
Boulevard. The fourth observation point was set at 1,500 feet east and 1,350 feet north of the origin at the
northeast corner of SWMU S201. The fifth observation point was set at 2,350 feet east and 1,950 feet north
of the origin. This is the approximate location of the Blacklick Well Field.

For each COPC modeled, the maximum predicted concentration in groundwater directly beneath the soil was
compared to the respective Region 9 PRGs. Each constituent, with the exception of benzo{a)pyrene, was well
below their respective groundwater Region 9 PRGs while considering only dispersion and retardation of the
COPCs. Benzo(a)pyrene occurred above its groundwater Region 9 PRG (9.2 x 107 pg/L) directly beneath the
impacted soil using a conservative K, and no degradation. A decay constant of 0.0022 per day was developed
based upon a half-life of 309 days for benzo(aypyrene in a dissolved phase in sandy loam scils (Specialized
Information Services, 2000). Modeling results utilizing the conservative K . and decay rate indicate
concentrations less than the Region 9 PRG directly beneath the source zone. Concentrations in the
groundwater decrease downgradient from the source zone as a result of dispersion. Table 5.5 lists the
maximum concentration predicted to occur in groundwater at the source zone and at a distance of 480 feet
downgradient of the source zone.

Figures 5.38 through 5.64 display graphs of the AT123D output for each compound simulated within the
model. Each compound is shown within its source zone (at the origin) and within the second observation
point 480 feet downgradient. Chlorobenzene and acetone are shown at additional distances downgradient due
to there low K. (highly mobile in groundwater). It is apparent from the modeled graphs, that even very
mobile compounds are below their respective Region 9 PRG.

An additional set of AT123D simulations were performed to evaluate the potential impacts to the Blacklick
well field in the event the well field is operating at full capacity. The transport of four constituents (acetone,
chlorobenzene, 1,2-dichloroethylene, and xylenes) was completed for this evaluation. Acetone and
chlorobenzene were selected due to their high mobility (low K, values), very solsble, and have the ability to
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move quickly through the groundwater system. Both 1,2-dichloroethylene and xylenes were selected because
they reached the groundwater directly beneath their source zones at the highest concentrations.

Two parameters within the AT123D model were modified. First, the hydraulic gradient was doubled to
account for the increased pumping at the well field. And, secondly the well field was simulated as being
directly down gradient from the origin or source zones for the constituents entering the groundwater system
(assumes the well ficld lies directly in the flow path and will intercept the highest concentrations occurring at
that [ocation over time). This is highly conservative, current potentiometic surface maps show a distinct flow
pattern change east of the SWMU S201. Groundwater has a natural trend to flow in a south-southeasterly
direction. The observation point selected to represent the well field was located 3,050 feet from the origin or
source zone in each of the model simulations. All other observation points remained unchanged. No other
parameters were changed within the AT123D model.

The results of these model simulations indicate that both the mobile constituents and those leaching to the
groundwater at the highest concentrations are below their respective Region 9 PRGs while migrating through
the aquifer. Maximum modeled concentrations at the observation point for the well field are well below their
respective Region 9 PRGs or MCLs. The maximum concentration for both acetone (<0.01 pg/L) and
chlorobenzene (<0.0015 pg/l.) reach the observation point in approximately 2 years. The maximum
concentration for 1,2-dichloroethylene (<0.25 ug/L.) reaches the observation point in approximately 8 years.
The maximum concentration for xylenes (<7.0 x 10” ug/L) reaches the observation point in approximately 40
years.

5.5 TAYLOR ROAD WELL FIELD

A “Delineation of the Wellhead Protection Area Taylor Road Well Field” (Eagon & Assoc., Inc. 1997) was
prepared for the Jefferson Water and Sewer District. This document describes the surface topography and
drainage, subsurface conditions, aquifer hydraulic properties, and the wellhead protection area for the
wellfield. All information contained within this document appears consistent with the findings of this
modeled exercise and the finding within this RFI report..

5.6 ADDITIONAL MODELING

The SESOIL/AT123D model was developed for those COPCs that exceeded their respective Region 9 PRGs
in soil as determined from data included in the human health risk assessment. The modeling was performed
for soils in the area of Exposure Unit 1 (active operations area). Historical and recent sampling activities (i.e.,
January 2003 - October 2007, vinyl chloride has shown an increase in concentiration from 3.0 pg/L to 9.3pug/LL
in monitoring well SI09-MWO06. This recent detection suggest two things; 1. residual parent products in soil
(i.e., tetrachloroethene, trichloroethene and cis-1,2-dichloroethylene) from the active operations area have
begun their degradation/attenuation processes, and/or; 2. there is an additional source zone lending to the
detection of vinyl chloride. The latter shows a greater possibility, as parent compounds to vinal chloride have
not been detected in excess concentrations within soils (or groundwater) beneath the active operations area.

Based on the increasing tread, and in addition to the above modeling activities, a BIOCHLOR (.S, EPA
2000) model was utilized to evaluate (screen) historic and recent detected vinyl chloride concentrations. It
was also used to evaluate if vinyl chloride is attenuating at sufficient rates prior to off-site migration. The
BIOCHLOR meodel is a screening model that simulates remediation by natural attenuation (RNA) of
dissolved chlorinated solvents. The model is developed using a spreadsheet environment based on the
Domenico analytical solute transport model with the ability to simulate 1-dimensional advection, 3-
dimensional dispersion, linear adsorption, and biotransformation via reductive dechlorination (the dominant
biotransformation process at most chlorinated solvent sites). Reductive dechiorination is assumed to occur
under anaerobic conditions and dissolved solvent degradation is assumed to follow a sequential first-order
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decay process. Under the BIOCHLOR model, three different model types can be used; 1. solute transport
without decay, 2. solute transport with biotransformation modeled as a sequential first-order decay process,
and, 3. solute transport with biotransformation modeled as a sequential first-order decay process with two
different reaction zones (i.e., each zone has a different set of rate coefficient values). Parameters used for the
development of the BIOCHLOR model are presented in Table 5.2.

General set-up for the BIOCHLOR model consist of determining hydrogeologic data {groundwater and sotl
characteristics}, dispersivity, absorption, potentioal biotransformation, your source zone, representative field
source data points, estimated plume characteristics (width, length, depth), and various site characteristics,
These parameters are the same as those used in the SESOIL/AT123D model. Model parameters, including
chemical and physical characteristics of vinyl chloride are presented in Table 5.1.

Menitoring S105-MWO01 was defined as a historic source area, with monitoring wells S108-MWO03, S108-
MWO04 and S109-MWO06 defined as downgradient catch wells in a flow line consistant with current
groundhwater flow (i.e., east-southeasterly). Monitoring wells S108-MWO035, S109-MWO05D and S109-PZ02
were defined as the perimeter catch wells, exhibiting the extent of vinyl chloride detections. The Blacklick
Well Field was defined as the modeled end point.

The upgradient source (S105-MW01) shows a gentle progression as you would expect from a chlorinated
impact with a defined source area. Field data points verify this trend with a progression from 7.1 pg/L to
<0.25 ng/L {S108-MWO05) along the southeasterly flow. At thisrate, concentrations within S105-MW01 will
not migrate off-site above the MCL {2.0 pg/L}. At 5109-MWO00, groundwater data show an increasing trend
in vinyl chloride concentrations. Data indicate impact in the localized area of S109-MWO06, currently at a
concentration of 9.2 pg/l.. Data also indicate an abrupt decrease in the vinyl chioride concentrations outside
the influence of S109-MWO06 (all concentrations recorded in downgradient wells are below the laboratory
detection iimit). This is confirmed by monitoring well $109-PZ02 and S109-PZ04 located downgradient of
S5109-MWO06 exhibiting no detections for vinyl chloride, and perimeter cross gradient wells S108-MWO06 and
SI108-MWOS5. Thus, vinyl chloride is currently a localized impact within the confines of $109-MWO6,
Results of these model evaluations are presented on Figures 5.65 and 5.66.

5.7 FINDINGS AND CONCLUSIONS

Several assumptions were made that result in conservative resuits for the soil migration model. First,
adsorption, dispersion, and volatilization were the only mechanisms modeled that could reduce the
concentrations of the COPCs. Decay (such as biodegradation) was not used in either the SESOIL or the
AT123D models with the exception of benzo(a)pyrene. Second, for compounds which had a range of K.
values hsted in hiterature, the lowest value found was used, therefore increasing the potential for the
compound to travel in soil. Third, modeled impacts were grouped together as one source verses several
smaller areas of impact. In addition, all impacts (for those boring indicating detections in the 1 to 2 foot
interval) were set to occupy the entire thickness of the layer they were placed. For example, constituents
placed in layer 3, which is 7 feet thick, would occupy the entire 7-foot thickness.

To date, chloroethane, bis(2-ethylhexyl)phthalate and vinyi chloride are the only COCs that have appeared in
monitoring wells on site in excess of Region 9 PRGs. The results of the current SESOIL and AT123D
models suggest that other compounds may occur in the groundwater but at levels well below their respective
Region 9 PRGs. The model predicts these compounds entering the groundwater at the site would attenuate in
concentrations below their respective Region 9 PRGs directly beneath and/or within a small radius of the
source zone and before migrating off-site. The exception being, vinyl chloride, which exhibits a range of 3.0
pg/l to 9.3 pg /L during the last six sampling events, which s above the MCL of 2 ug/l..
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The BIOCHLOR modeling indicates viny! chioride concentrations within S105-MWO01 following the natural
groundwater flow would attenuate in concentrations below the MCL before migrating off-site. Data indicates
that vinyl chloride detections in S109-MWO06 are ocalized based on no detectable concentrations of vinyl
chloride in the downgradient monitorings wells.

The soil model presented has been modified from its original development by RMT. RMT recognizes the
limitations (e.g., one-dimensional flow) of the original model developed by SAIC, however, the model does
define the extent and concentration of soil impacts and how those impacts affect groundwater. The model
indicates that none of the 20 compounds will migrate off-site at concentrations greater than Region 9 PRGs.
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6.0 BASELINE HUMAN HEAILTH RISK ASSESSMENT

The objective of the human health risk assessment (HHRA) for the Franklin Stee] SWMUs and AOCs wasto
determine if the units present an unaccepiable risk to human health and to provide additional information to
determine the need for remedial action at these units. The risk assessment examines the presence of chemical
contaminants from the source areas under investigation, the observed levels of the substances in the
environment, the potential routes of exposure to human receptors, and the likelihood of adverse effects
following contact with the contaminants. The methods used to characterize risk at the Franklin Steel SWMUs
and AOCs were consistent with all Ohio Environmental Protection Agency (Ohio EPA) and U.S.
Environmental Protection Agency (EPA)} guidance.

6.1 DATA COMPILATION AND EVALUATION

Environmental data used in this risk assessment are from samples collected at the site from 1993 through
2006 under the Phase I and Phase I Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFET). Although, as further discussed in following sections, only filtered groundwater data prior to 2006 and
unfiltered (low-flow) data after 2006 was used for evaluation purposes. All data used in the risk assessment
have undergone quality assurance/quality control (QA/QC) evaluation as specified in the February 1993, Task
I - RFT Work Plan (ERM 1993) and October, 1994 Final Work Plan for the Franklin Steel Company, Inc.
Phase If RCRA Facility Investigation (SAIC 1994). All available data for soils, groundwater, surface water,
and sediment were evaluated in the risk assessment,

6.1.1 Background Data Set

Media-specific background data were used in the RFI to evaluate the nature and extent of contamination and
in the risk assessments to select human health chemicals of potential concern (COPCs} and ecological
COPCs. Background data were collected in the vicinity of the Franklin Steel site in areas that were ejther
upgradient from source areas within the sites or locations that were not believed to be impacted by any release
from the facility. Background data were collected for soils, groundwater, surface water and sediment.
Background data for soils included seven samples analyzed for target analyte list/target compound list
(TAL/TCL) compounds and 16 samples analyzed for RCRA metals. The background soil locations and data
were approved for use in the RFI by Ohio EPA in both December 1994 (Ohio EPA 1994} and via the Risk
Assessment Assumptions Document communications (May 2008y, Consistent with this approval, one
elevated detection of selenium (870 mg/kg) was not included in the background data set for soil. Background
data for groundwater were generated from samples coilected under the quarterly monitoring of upgradient
monitoring well ST00-MWOI (limited data based on well de-construction), S107-MWO02 and two Jefferson
Township wells. Background groundwater samples were analyzed for TAL/TCL compounds. Background
data for surface water and sediment were generated from samples collected at upstream locations. These
samples were analyzed for TAL compounds.

Background criteria for all affected media were calculated as the 95% upper tolerance limit (UTL) (EPA,
1989a) or the maximum detected concentration depending on the number of results above the detection limit
and the shape of the distribution. The Shapiro-Wiik statistic was used to determine whether the distribution
of concentrations was most like a normal or lognormal distribution.

This method is recommended in Statistical Analysis of Ground-water Monitoring Data at RCRA Facilities
(EPA 1989d) and in other EPA guidance (EPA 198%a and EPA 1992a). A UTL is the value that the specified
portion (i.e., 95%) of the data population will fall below, with a specified level of confidence. The
background concentration was calculated as the upper 95% tolerance limit, with 95% coverage.
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The 95% UTL is determined by first selecting all appropriate samples from the database ( i.e. samples that are
not duplicates). Next the sample results are reviewed to ensure that blank results and “R” qualified (rejected)
daia are removed. Non-detects are identified and result values are appropriately modified (1/2 the detection
limit is used for nen-detects). For inorganic constituents with no detections in background, the background
value s set to the minimum detection limit.

Anoutlier test is performed using a multiplier of 3 times the inter-quartile range. Resuits exceeding this data
boundary are designated and not included in the background calculations.

The Shapiro-Wilk test for normality is performed on the data for both un-transformed and log transformed
data. Analytes are assigned an appropriate designator. Those analytes which are neither normal nor log
normal or have greater than 50% non-detects are designated for non-parametric estimators.

The normal UTL9S is calculated with the following equation:
UTLOS =Mean + K * §

Where K is a value from a table equivalent to Table A-3 of Gilbert (1987) and S is the standard deviation or
the data. For lognormal data the same equation is used on the log transformed data and then the result 1s back
transformed into a normal value,

UTL95 - e(meam—K*S).

Data which is neither normal nor lognormal by the Shapire-Wilk test or which has more than 50% non-detects
uses a non-parametric UTL. This value is based on order statistics and is the value of the observations
representing the 95% for those distributions having 50% or more detects and the 99% for those having less
than 50% detects. If there are no detects the U'TL is selected as the minimum detection limit. All background
concentrations {all media) were calculated in accordance with Ohio EPA DERR TDC Methadology for
Evaluating Site-specific Background Concentrations of Chemicals (March 2004).

6.1.2 Identification of Chemicals of Potential Concern (COPCs)

All chemicals detected in environmental media of interest are considered to be COPCs unless there is a
specific, justifiable rationale for their exclusion. For each medium of interest, surface soil {C ~ 2 bgs),
subsurface soil (2 feet bgs to 10 feet bgs), sediment, surface water and groundwater data were compiled in
standard Risk Assessment Guidance for Superfund (RAGS) Part D format. This format provides information
on the number of samples, the frequency of detection, and the minimum and maximum values. Chemicals
that meet one or more of the following criteria are excluded from the list of COPCs and will not be further
evaluated in the HHRA:

e Chemicals detected are excluded from the list of COPCs if the maximum concentration is below
toxicity-based thresholds associated with 100 percent (%) of the United States (US) EPA Region 9
Preliminary Remediation Goals (PRGs) residential exposures for carcinogens and 10% of the U.S.
EPA Region 9 PRGs for non-carcinogens, as recommended by the Ohio EPA Division of
Emergency and Remedial Response. (DERR) (Ohio EPA 2004). Although the Franklin Steel study
area is not within a residential land use, residential screening vatues are used to ensure the
conservatism of the assessment. Region 9 PRG toxicity-based screening values are generally
viewed as the most complete with respect to exposure pathways, toxicity criteria and chemicais
considered.

e Inorganic chemicals are excluded from the list of COPCs if the maximum measured concentration
is below local background concentrations and there is no evidence that its presence 1s related to

Franklin Steel activities.
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¢  Chemicals are excluded from the list of COPCs if they are essential nutrients (e.g., calcium).

¢ Chemicals are excluded from the list of COPCs if they are detected in less than 5% of samples
analyzed for a given environmental medium.

Even if chemicals are present at a low frequency of detection within a given medium, they are retained as
COPCs if: a) there is reasonable evidence that they are assoctated with facility operation activities; b) they are
present at concentrations greater than the toxicity-based screening concentrations; ¢) they are degradation
products of other COPCs; or d) they are persistent, bioaccumulative and toxic compounds {(PBTs),

Selection of COPCs also takes into account the interconnectedness of environmental media and the potential
for migration between media. If a chemical is identified as a COPC, it is also selected as a COPC in those
connected media in which it was also detected. For example, chemicals identified as COPCs in sediment are
also identified as COPCs in surface water, if they are detected in surface water.

Screening values for trivalent chromium rather than hexavalent chromium are used in the COPC selection
process. Chromium is found in nature as the trivalent form (Barnhart 1997). The hexavalent state is the
-second most stable state, but rarely occurs in nature (NPS 1997). Hexavalent chromium is manufactured by
reacting chromium-containing ore with a caustic material such as sodium hydroxide at temperatures above
1000°C in an excess of oxygen. These energy intensive reaction conditions are necessary due to the inert
nature of trivalent chromium and the extraordinary slow oxidation kinetics associated with the conversion of
trivalent chromium to hexavalent chromium. The Franklin Steel facility did not manufacture hexavalent
chromium nor has there been evidence to the use of hexavalent chromium at the facility.

However, the valance of chromium in soil could have been affected by the “ash” produced from
reconditioning the used drums by burning the barrels’ residues in a thermal oxidizer. Since the respirable
inhaled chromium is recognized as a pulmonary and sinonasal carcinogen, the U.S. EPA Region 9 provided
“carcinogenic” PRG values for “Total Chromivm™ in soil under the assumption of 6 to 1 ratio of hexavalent
chromium to trivalent chromium [U.S. EPA Region 9 (2004) User’s Guide]. Therefore, the screening toxicity
value selected for total chromium in soil was Region 9 PRG’s residential value of 210 mifligrams per
kilogram (mg/kg).

Based on the prescreening evaluation, all data retained from the frequency of detection review were then
compared to background concentrations (all media), U.S. EPA Region 9 (U.S. EPA 2000) PRGs {residential
sotl and tap water), and U.S. EPA Drinking Water Standards Maximum Contaminant Levels (MCLs). The
background concentration was either the 95% upper confidence level (UCL), or the maximum detected
concentration in background if this value was lower than the 95% UCL. The screening value for each
constituent would be the 100% of the residential value listed on the PRG table for carcinogenic compounds
and 10% the listed PRG value for non-carcinogenic compounds. Region 9 PRGs for residential soil were
used for both soil and sediment comparisons, as were tap water PRGs used for comparison of surface water,
This screening comparison is in accordance with the Ohio EPA Technical Decision Compendium (TDC)
(April 2004), which states the use of Region 9 PRGs residential soil and tap water values for the purpose of
screening sediment, soil and surface water in the HHRA. For groundwater, in cases where an MCL was
available, the lesser of the MCL, 100% of the Region 9 PRG tap water exposure values for carcinogens and
10% of the listed tap water value for non-carcinogens, were used for the comparison.

For all media, the maximum detected value in site media was used as the comparison value. For inorganics,
this value was first compared to the background value, then the PRG or MCL. For organics, the maximum
detected value was compared only to the PRG or MCL (i.e., organic background was not used to screen data).
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Using this methodology, it was determined whether a particular constituent met the criteria as a COPC.

Constituents that are essential human nutrients were further evaluated for exclusion as COPCs. Calcium,
iron, magnesium, potassium, and sodiam were detected in environmental samples collected from the Franklin
Steel SWMUs and AGCs. These chemicals are essential components of the human diet and were not detected
at concentrations that are considered hazardous to humans. Therefore, these compounds were eliminated
from further evaluation in the HHRA. However, in the case the compound (e.g., iron} was detected at very
high levels, the compound was further evaluated.

Note that retaining constituents as a resuit of one or several detections greater than the background criteria or
for the toxicity-based reasons described above can result in COPCs with exposure concentrations less than the
background criteria. For example, when less than 20 samples are available, any constituent detected above
the background criteria one or more times will be retained in the risk assessment. However, in many cases,
the exposure concentration (e.g., 95% UCL) for that constituent will be less than the background criteria
because most of the detections were below background. The list of COPCs used in the development of the
HHRA, are included in Tables 6 - 1 through 6 - 9.

Physical data collected for the Franklin Steel facility indicates the presence of a glacial depositlayerata5-10
foot depth. This defined geological layer is persistent for naturally occurring elevated concentrations of
arsenic (SATC 2003). Thus, arsenic has been detected at elevated concentrations both within the area of the
Franklin Steel facility and surrounding.

Furthermore, it is well documented that arsenic is a commonly detected background constituent in soils,
particularly within glacial deposits. Elevated concentrations of arsenic, as high as 73 milligrams per kilogram
{mg/kg), have been found to naturally occcur in soils throughout the eastern U.S. (Shacklette, Boemgen 1984).

Inn Ohio, arsenic has been found to occur in background soil as high as 56 mg/kg (Cox, Colvin 1996). These
concentrations are well above the arsenic concentrations found within the Franklin Steel study area and that of
the documented background concentration of 28.5 mg/kg. However, even though arsenic has a refatively high
background concentration in the area of the Franklin Steel facility, arsenic will be evaluated through the
HHRA exposure evaluation.

6.1.3  “Hot Spot”’ Evaluation

During the RF1 and risk assessment evaluation, it became apparent that various localized areas (hot spots) of
the Franklin Steel facility exhibited elevated values of target SVOCs and VOCs. These hot spots and the
compounds identified are as follows:

Active Operation Area - Surface Soil (0 to 2 feet bgs)

e Sample location H-GP-20 exhibited elevated concentrations of dibenzo(a,hjanthracene (190
ng’kg ), N-nitrosodipheylmine (354 pg/kg), 2.4-dinitrophenol (2,480 ug/kg), and 4-
Nitrophenol (2,290 pg/kg).

¢  Sample location F-HA-2 exhibited an elevated concentration of N-nitrosodipheylmine (370

- pe/kg)

s Sample location F-GP-18 exhibited elevated concentrations of dibenzo(a,h)anthracene (960
ug/kg), N-nitrosodipheyimine (1,835 pg/kg), and 2,4-dinitropheno! (12,850 pg/kg).

o Sample location G-Comp exhibited elevated concentrations of dibenzo(a,h)anthracene (186
ng/kg ), Nenitrosodipheylmine (352 pg/kg), 2,4-dinitrophenol (2,535ng/kg), and 4-
Nitrophenol {2,290 ug/kg).

¢ Sample location S106-SB06 exhibited an efevated concentration of naphthalene (4,400
ng/kg).

e Sample location S107-8B12 exhibited elevated concentrations of bis(2-ethythexyliphthalate
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(110,000 pg/kg), naphthalene (4400 png/kg), ethylbenzene (210,000 pg/kg), toluene (310,000
ng/kg), and total xylenes (720,000 ngfkg).

e Sample location S107-SB1! exhibited an elevated concentration of bis(2-
ethythexyDphthalate (130,000 ugfkg).

e Sample location S107-SS05 exhibited an elevated concentration of bis(2-
ethylhexyDphthalate (100,000 pg/kg).

#  Sample location S107-SB07 exhibited elevated concentrations of bis¢{2-ethythexylphthalate
{230,000 ug/kg), ethyibenzene (210,000 pg/kg), toluene (7,400 ng/kg), and trichloroethene
(690 ug/kg)

Active Operations Area — Subsurface Soil (2 feet bgs to 10 feet bgs)

s  Sample focation S108-SB21 exhibited an elevated concentration of copper (8,210 mg/kg).

e Sample location OX-S501 exhibited an elevated concentration of mercury {(41.4 mg/kg).

e Sample location S108-SB 13 exhibited elevated concentrations of bepzo(a)anthracene (6,200
ug/kg), benzo(a)pyrene {5,100 ug/kg), and benzo(b)fluorathene (5,900 pg/kg)

e Sample location S105-SBO! exhibited elevated concentrations of ethylbenzene (40,000
ng/ke), and total xylenes (140,000 pgfkg).

e Sample location S105-SB02 exhibited elevated concentrations of ethylbenzene (22,000
ng/kg), and total xylenes (93,000 ng/kg).

¢  Sample location S108-SB23 exhibited an elevated concentration of total xylenes (320,000
nelkg)

e  Sample location S108-5503 exhibited an clevated concentration of total xylenes {12,600

peske).

Unzinger’s Ditch - Sediment

e Sample location SI01-SD17 exhibited an elevated concentration of bis(2-
ethylhexylphthalate (620,000 pg/kg).

¢ Sample Jocation S1031-SD18 exhibited an elevated concentration of bis(2-
ethylhexvl)phthalate (400,000 ng/kg).

e Sample location S101-SD0O7 exhibited an elevated concentration of bis(2-
ethylhexylphthalate (100,000 pg/kg).

These hot spots were exciuded from the holistic risk assessment evaluation as these concentrations interfered
with the population distribution. Therefore, these values were removed from the population to balance the
statistical ratio between min, max, mean and the 95% UCL. Doing this, these impacts, or waste sampies,
were removed from the native soil samples allowing for proper evaluation. It is obvious these areas of
concern exceed both human health and ecological risk standards and will need to be address during the
Corrective Measure Study.

6.2 EXPOSURE SETTING

This section presents exposure pathways for each media, identification of potentially exposed human
popuiations, and calculations of intakes for both hypothetical current and future exposures. Tuture land use
of the Property is assumed to be that or the same as the current operations, i.e., industrial. To further this
claim, information has come available that the facility has been sold and will continue to operate as a drum
reconditioning facility,

As described above, the Franklin Steel facility is a large industrial facility surrounded by
commercial/industrial land use. The property has long been used for industrial purposes and s [ocated within
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a portion of Blacklick, Ohio that is zoned for industrial use. The Franklin Steel facility is an active industrial
facility and, as such, the company has control over any activities that occur within the facility’s boundaries.
Current employee manuals (Columbus Steel Drum, 2006) require workers to wear personal protective
equipment (e.g., steel {oe boots, long pants, and safety glasses) while on-site.

Unzinger’s Ditch is a shallow drainage conveyance flowing from north to south with depths generally ranging
from one to two feet. Although Unzinger’s Ditch 1s not a desirable water body for human activity, a desk-top
hypothetical preliminary human use of Unzinger’s Ditch was conducted. That is, based on the setting of the
drainage conveyance, surrounding development, potential future land use, and intermittent capacity and flow,
Unzinger’s Ditch is considered an unlikely area for trespasser activities, however, a trespasser evaluation has
been completed.

Furthermore, the demographics of the area surrounding Franklin Steel are expected to influence the overall
exposure setting and likelihood of various exposure scenarios. Commercial and industrial areas are located on
both Research Road and Blatt Blvd, and additionally along upstream portions of Unzinger’s Ditch.
Commercial areas flank the downstream portion of Unzinger’s Ditch. The 2000 Census data for Blacklick,
Ohio, indicates a total residential population of approximately 9,500. Approximately 2,800 of these residents
are under the age of 18. Census data suggest a Hmited portion “trespasser potential” population is accessible
to the Franklin Steel facility and surrounding areas.

6.3 EXPOSURE ASSESSMENT

Exposure assessment is the process of measuring or estimating the intensity, frequency and duration of human
exposure te substances present in the environment. Exposure assessment includes the identification of
potentially exposed populations, analysis of exposure pathways, definition of exposure units, estimation of
exposure point concentrations {EPCs), and characterization of exposure scenarios. This information is used to
estimate potential doses under current and reasonably foreseeable conditions. For purposes of visual
interpretation, a Conceptual Site Model (CSM) has been developed for the Franklin Steel facility. The CSM
is tllustrated on Figure 6-1.

Consistent with U.S. EPA (1992¢) guidance, exposure assessment evaluates both central tendency exposure
(CTE} and high end exposure (HEE) scenarios. High end scenarios describe individuals at the upper end of
the population distribution (i.e., greater than the 90th percentile, but not above the distribution), while the
central tendency scenarios characterize individuals in the middle of the population distribution (approximately
the 50th percentile). The HEE scenario is analcgous to the reasonable maximum exposure (RME) scenario
described in earlier U.S. EPA guidance.

Consistent with U.S. EPA (1989a) guidance, the exposure assessment begins with the characterization of the
physical setting and the human populations that may be exposed to COPCs. The characterization of
potentially exposed populations includes the identification of both current and foreseeable exposures, as well
as the identification of any subpopulaticns of concern.

6.3.1 Identification of Potentially Exposed Populations

Based on the site setting, three general exposure scenarios are plausible: Franklin Steel site workers (adults);
construction/utility workers (adults}), and hypothetical trespassers (chiidren and adolescents).

Site Workers

As described previously, the site is currently operating as a steel drum reconditioning facility. Based on the
current and projected future uses of the site, 80% of the site workers are considered to be indoor workers who
may have limited exposure to environmental media. Under these conditions, it is possible that workers could
contact surface soil as they walk between buildings, eat lunch outside, or engage in other work-related
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activities. Potentially complete pathways, therefore, include ingestion, dermal contact, and inhalation of
particulates. Inhalation of volatile organic compounds (VOCs) is considered an insignificant pathway given
that any volatiles will quickly disperse in ambient air.

In addition to contact with surface soil, site workers may have limited exposure to sediment and surface water
while conducting routine maintenance activities within on-site settling ponds. All site workers are adults (18
years of age and older).

Censtruction/Utility Workers

In the event of future development of the site, construction/utility workers may be exposed to on-site surface
soil, subsurface soil, sediment, surface water and groundwater. Complete pathways include ingestion and
dermal contact with surface and subsurface soil, surface water, groundwater and inhalation of soil
particulates. Inhalation of VOCs from subsurface soil and groundwater is considered an insignificant pathway
given that any volatiles will quickly disperse in ambient air. All construction/utilities workers are assumed to
be adults {i.e., 18 years of age and older).

Hypothetical Trespassers

Hypothetically, trespassers may access the Franklin Steel property, although this is extremely unlikely due to
the vicinity and distance of the facility from residential development and the fairly undesirable nature of the
surrounding land. However, in the event trespassing does occur, a trespasser may contact surface soil
through incidental ingestion, dermai contact, or inhalation of particulates. Inhalation of VOCs is considered
an insignificant pathway given that any volatiles will guickly disperse in ambient air. Furthermore,
trespassers may come in contact with sediment and surface water in Unzinger’s Ditch. Complete exposure
pathways include ingestion and dermal contact with sediment and surface water. Hypothetical trespassers are
assumed to be either children (6 to 12 years of age) or adolescents {12 to 18 years of age). Adults are also
capabie of trespassing at the facility; however, because the child and adolescent have lower body weights than
adults, the child and adolescent hypothetical trespasser scenarios are more conservative than (and, therefore,
protective of) an adult hypothetical trespasser scenario and therefore the hypothetical adult trespasser is not
evaluated in the HHRA.

6.3.2 ldentification of Exposure Pathways

Current and future worker receptors at Exposure Unit 1 (site worker and construction/utility worker) and
Exposure Unit 2 (construction/utility worker) may be exposed to chemicals in surface soil (0 - 2 feet bgs) and
subsurface soil (2 — 10 feet bgs) (construction/utility worker only), sediments and surface water, and air
(fugitive dust and volatile compounds). Workers may contact soils directly while working outside in these
areas, therefore, pathways evaluated include direct (incidental ingestion, dermal contact) and indirect contact
(inhalation of fugitive dust and volatile emissions). Workers may be exposed to surface water and sediment in
the S101 Holding Pond while conducting National Pollution Discharge Elimination System (NPDES)
sampling in the Holding Pond.

Sampling is conducted once a month in compliance with the Ohio EPA NPDES permit requirements.
Woarkers wear protective clothing during sampling and are unlikely to contact surface water and sediment.
However, in order to evaluate the most conservative scenario possible, exposure to surface water and
sediment via the dermal pathway was evaluated.

Future hypothetical trespasser receptors at Exposure Units 3 may be exposed to surface soils, surface water
and sediment located in nearby drainages. Exposure pathways evaluated for soils include direct (ingestion,
dermal contact) and indirect (inhalation of fugitive dust and volatile emissions) contact pathways.
Hypothetical trespassers have the potential to be exposed to surface water and sediment if exposed to the
ponds and surface drainage ditches near the site. Routes of exposure include dermal contact with these media.
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The frequency and duration of exposures would be limited to the warmer moenths and would only include
those instances when the ponds and drainage ditches contain water from frequent rainfall.

6$.3.3  Definition of Exposure Unifs

The typical concept of human exposure is that individuals contact impacted media on a periodic and random
basis throughout the duration of the exposure period. Because of the nature of such contact, human exposure
does not really occur at any one fixed point; rather, it occurs with equal likelihood at a variety of points. The
collection of points where contact is equally likely may be described as the exposure unit. Areas of the
Franklin Steel study area with elevated chemical concentrations relative to surrounding areas, as well as parts
of the study area with unique features that might lead to different frequencies of contact are defined as
separate exposure units. For Unzinger's Ditch, the downstream and upsiream segments are represented
chemically by samples taken either downstream or upstream of a 135-inch diameter outfall (Qutfall) just
upstream of Mile 0.6. For purposes of this evaluation, exposure units and/or media that do not have any
COPCs (e.g., floodplain soils) are exchuded from the evaluation and are not listed below. The exposure units
defined for the Franklin Steel study area include:

Exposure Unit 1 - Active Operations Area

¢ Facility operations (§101 — 5108 surface soils (0-2 feet bgs)
e Truck Trailer Parking Lot surface {0-2 feet bgs)

Exposure Unit 2 - Inactive Operations Area

»  Historical drum storage (5109 and S201) surface (0-2 feet bgs)/subsurface soils (2 feet
bgs to 10 feet bgs)

Exposure Unit 3 - Unzinger's Ditch .

¢ Downstream of Qutfall sediment and surface water
e Upstream of the Outfall (i e., holding ponds to outfall) sediment.

The separation of Exposure Unit 1 and Exposure Unit 2 is based on the distinct separation of land use. The
current operations area (1.e., Exposure Unit 1) consists of an area that has been inveolved in facility operations
since conception. The S109, S201 areas (i.e., Exposure Unit 2) were used strictly for storage and staging of
drums and/or equipment, i.e., this area has never been used for facility operation activity. Exposure Unit |
and Unit 2 are illustrated on Figure 6-2,

The physical separation of Exposure Unit 2 (Unzinger’s Ditch) sediment and surface water (i.e., downstream
of East Broad Street) is based on observations regarding potential human use patterns and down gradient
potential of impacts from the Franklin Steel operations. The Exposure Unit 2 is illustrated in Figure 6-3.
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6.3.4 Estimation of Exposure Point Concentrations

U.S. EPA defines an EPC as the representative chemical concentration a receptor may contact ai an exposure
unit over the exposure period (U.S. EPA 1989a). EPCs for HEEs are set equal to either the maximum detected
concentration or the 95% upper confidence limit on the mean (95% UCL), whichever is lower. The EPCs for
CTEs are set equal to the average (smean) concentration. The following discussions justify why it is
appropriate to apply mean concentrations as central tendency EPCs and 95% UCT. concentrations as high end
EPCs.

First, U.S. EPA’s Guidance for Risk Characterization (1995a) states that, “central tendency descriptors
generally reflect central estimates of exposure or dose. The descriptor addressing central tendency may be
based on erther the arithmetic mean exposure or the median exposure {median estimate), either of which
should be clearly labeled. The average estimate used to approximate the arithmetic mean can often be derived
using average values for all the exposure factors.”

Second, as noted in U.S. EPA (1989b) guidance on the assessment of health risks from fish and shelilfish,
“arithmpetic means are needed to compare exposure estimates with reference doses (RfDs) and to calculate

health risk for chronic effects because long-term consumption is an averaging process” (p. 51). U.S. EPA
{1989b) continues that:

“Use of the upper 90 or 95% confidence limit in place of the mean would provide a conservatively
high estimate of exposure. Caleulation of conservative estimates for exposure is an appropriate step
in uncertainty analysis. Use of upper confidence limits for chemical concentrations in combination
with a plausible-upper-limit estimate for the Carcinogenic Potency Factor may lead to an unrealistic
(i.e., highly unlikely) estimate of upper-bound risk, especially if a conservatively high estimate of fish
consumption is also adopted. In most cases, the best estimate of exposure based on mean
contaminant concentrations should be used to develop risk estimates (p. 52).”

Third, use of the 95% UCL as the EPC for both scenarios would yield virtually identical results because the
EPC is the most sensitive exposure parameter required for the calculation of risks, Using the specified EPCs
for the central tendency and HEEs provides an indication of the uncertainty associated with the analytical
database and exposure assumptions, as well as a measure of the influence of thase exposure assumptions on
the overall outcome of the risk assessment.

Fourth, calculation of population risks {in addition to individual risks) requires an estimate of average risks,
which would be lacking if the 95% UCL were used as the EPC for both central tendency and HEEs, therefore,
resulting in a risk assessment that is inconsistent with U.S. EPA (1992¢) exposure assessment guidance.

Finally, the high end scenario, which is defined as the highest exposure that could reasonably be expected to
occur for a given exposure pathway, is typically used to estimate risk for decision-making purposes (U.S.
EPA 1992c¢). Therefore, using the 95% UCL. to represent the high end EPC is a conservative and appropriate
approach.

For all of these reasons, the mean concentration is a more meaningful, useful and appropriate EPC than the
95% WUCL for CTEs. Derivation of mean vahies follows the data handling practices previously described.
Occasionally, a lognorma!l distribution may be highly skewed, which can result in a mean value that is higher
than the 95% UCL. In these cases, the minimum variance unbiased estimator of the mean (MVU) is used as
the central tendency EPC, consistent with the recommendations of Gilbert {1987},

Exposure point concentrations for all media within the exposure units identified for Franklin Steel are
presented in Tables 6-10 through 6-18.
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6.3.5 Characterization of Exposure Scenarios

Based on the exposure scenarios identified above, exposure parameter vaiues and dose equations have been
selected to estimate contact between people and affected environmental media. The specific parameters and
equations selected for site workers, construction/utility workers and hypothetical child and adolescent
trespassers are identified in Tables 6-19 through 6-32. The proposed exposure parameter vatues are consistent
with U.S. EPA’s (1997b) Exposure Factors Handbook, factoring in local considerations and updates to
relevant studies that have been released since the publication of the Exposure Factors Handbook, as well as
considerations from both the Ohio EPA (2006) Closure Plan Review Guidance, and Technical Background
for generic cleanup numbers (GCNs). Professional judgment is also used to estimate values for a small
number of factors for which these guidance documents provide no information (e.g., exposure frequency for
trespassers).

For HEE scenarios, values equal to or greater than the 90th percentile are used for the most sensitive exposure
parameters (U.S. EPA 1992c). All other parameters are set equal to their mean or median values. In many
cases, the most sensitive exposure parameter values are expected to relate to EPCs and contactrate. However,
there may be exceptions to this guideline, per U.S. EPA (1997h).

To the extent that data provided by U.S. BPA (1997b) support doing so, similar percentile values are selected
for factors that are likely to be correlated. However, in the case of body weight and skin surface area, for high
end scenarios, 90th percentile skin surface areas are paired with average body weights. This approach
increases the conservatism of the exposure calculations, because higher (e.g., %0th percentile) body weights
would effectively dilute the calculated doses, thereby lowering predicted risks. For the CTE scenarios, all
parameters are set equal to their mean or median values. Additional considerations that warrant further
explanation are presented in the following subsections.

6.3.5.1 Exposure Duration

Exposure duration describes the amount of time {in years) that an individual may spend in the area of concern
(i.e., trespassing on the site or working at the site). For HEE exposures, the site workers are conservatively
assumed to work on the Franklin Steel facility for 25 years, which is U.S. EPA’s (2002) recommendation for
a working lifetime. Conversely for the HHE exposure, the construction/utility workers are conservatively
assumed to work on the Franklin Steel facility for 21.9 years (UJ.S5. EPA 1997h). A site and
construction/utility worker CTE duration of 6.6 years is employed, based on U.S. EPA’s {1997h)
recommended value for the median occupational tenure for working men and women 16 years and older. Due
to the short duration of potential construction activities, construction/utility workers are estimated to work at
the site for one vear under both HEE and CTE scenarios.

The chiid and adolescent trespassers are assumed to be exposed to relevant media by the number of years in
the age group (i.e., 0 years for the 6 through 12 year child and 6 years for the 12 through 18 year adolescent).
Therefore, both the HEE and the CTE duration are defined as 6 vears for both the child and adolescent
trespasser.

6.3.5.2 Exposure Frequency

Default values on exposure frequency of site receptors are available for site workers. Consistent with EPA
{1997a), site workers were estimated to be exposed to surface soil for 250 days/year under HEE conditions
and 195 days/year under CTE conditions, assuming no exposure during the 4 winter menths (i.e., the ground

is frozen and/or covered in snow). For the inhalation of indoor air pathway, CTE was assumed to be equal to
HEE.
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In contrast, data for construction/utility workers and trespassers are limited or not available. Although EPA
(2002a) provides an estimated exposure frequency for the construction/utility worker, the value listed does not
reflect the anticipated future uses of the site. As a result, site-specific information is used to evaluate
construction/utility workers and trespassers.

The construction/utility worker is estimated to work at the site for five days per week for 26 weeks or 130
days per year under the HEE scenario. For the CTE scenario, the construction/utility worker is estimated to
work at the site for 65 days or five days per week for 13 weeks. While at the site, it is assumed that
consiruction and utility workers may occasionally be exposed to groundwater that seeps into excavation
trenches. For the construction/utility worker, exposure to groundwater is assumed to occur for 52 days/year
under HEE conditions and 26 days/year under CTE conditions. For the utility worker, given the short duration
of exposure, it was conservatively assumed that groundwater could enter excavation trenches during the entire
exposure period.

For the settiing ponds and discharge channels, exposure is expected to be less frequent. These exposures
correspond to 52 days per year for HEE conditions and 26 days per vear for CTE conditions as based on the
National Pollutant Discharge Elimination System (NPDES) sampling requirements.

The hypothetical trespassers are assumed to access soils throughout the Franklin Steel facility either four or
two days per month (corresponding to 36 and 24 days per year) for high end and central tendency exposures,
respectively. Although, the site is monitored by a front kiosk and checked regularly to prevent unauthorized
access, it is conservatively assumed that children and adolescents gain access to the site. Therefore,
trespassers are conservatively assumed to spend approximately 10% of their time in Exposure Unit 1 (i.e., 4
and 1 day per year) and approximately 90% of their time elsewhere in Exposure Unit 2 (i.e., 32 and 11 days
per year). Similarly for Unzinger’s Ditch, exposure to sediment and surface water is assumed to be limited to
36 and 24 days per year for high end and CTEs, respectively.

6.3.5.3 Body Weight

Consistent with U.S. EPA (1997b) guidance, mean body weights of 30.8 kg, 56 kg and 71.8 kg are used for
children, adolescents and adults, respectively.

6.3.5.4 Sediment and Soil Ingestion Rates

A soil ingestion rate of 200 mg/day is used to very conservatively estimate soil and sediment ingestion by
children (ages 6 to 12) for HEE with a 100 mg/day for the CTE. For adolescents, soil and sediment ingestion
is assumed to be 50 mg/day for CTEs and 200 mg/day for HEEs as recommended by U.S. EPA (2002)
guidance,

The soil ingesticn rate of 100 mg/day is identified based on a conservative inferpretation of the findings of
Stanek, Calabrese et al. (2001). Stanek, Calabrese et al. (2001) estimated the long-term (annual) average soil
ingestion exposure distribution for children under 6 years old, using daily soil ingestion estimates from
several mass balance studies. Using bootstrapping methods, they estimated the median scil ingestion for
children as 24 mg/day and the 95th percentile soil ingestion as 91 mg/day. For adults, soil and sediment
ingestion is assumed to be 50 mg/day for both the high end and CTEs, consistent with U.S. EPA (19971)
guidance.

6.3.5.5 Fraction Sediment or Scil Ingested from Source

The soil and sediment ingestion rates described above reflect the total amount of soil or sediment incidentally
ingested throughout the day from all sources. EPA’s (1997a) recommended soil ingestion rates for children
are based on trace element mass balance studies that measured the total trace element input (from food and
water) and output {from urine and feces) over comparable time periods on subjects, and converted the
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difference to the amount of soil ingested using element concentrations in soil. Thus, these studies looked at
soil ingestion over the exposure period from ali sources and converted it to a daily intake rate. These rates
should not be interpreted to represent the soil or sediment intake during only a portion of a day at a specific
location.

It is reasonable to conclude that children and adolescents ingest soil from other play areas, and in and around
the home, in addition to the hypothetical ingestion of soil and sediment from the site. Therefore, a factor for
the fraction of soil or sediment ingested from the source is incorporated into the equation used to calculate
exposures (o trespassers. Although it is highly unlikely that anyone would spend half of their waking hours
trespassing on the site or in Unzinger’s Ditch, a value of 0.5 is conservatively assumed for purposes of
evaluation in the fraction of soil and the fraction of sediment ingested from the site and other off-site areas for
the hypothetical trespasser. In other words, it is assumed that half of the total soil or sediment ingested per day
is derived from the site and half of the total soil or sediment ingested per day is derived from off-site areas.
One hundred percent of the site worker and construction/utility worker soil ingestion s conservatively
assumed to be derived from the site.

6.3.6 Surface and Ground Water Ingestion Rates

A water ingestion rate of 0.05 L/day is used to estimate incidental surface water or ground water ingestion by
construction/utility workers and trespassers for both HEE and CTE scenarios, consistent with EPA (1989)
guidance.

6.3.7 Skin Surface Area

The skin surface area is that area of exposed skin which may have the potential to come in contact with
impacted media. For the site worker and construction/utility worker a surface area of 3,300 cm” and 1,506
cm” wee used for HEE and CTE conditions, respectively. Site workers are assumed to have exposed skin
surface areas corresponding to hands and one-half the head. As previously discussed, this assumption is
consistent with the requirements of the employee manual (Franklin Steel 20006).

As for the hypothetical trespassers, the 90th percentile and 50th percentile of skin surface areas for the
relevant body parts will be used for the HEE (3,249 cm” and 4,786 cm®) and CTE (2,756 cm” and 4,159 cm?)
for the child and adolescent scenarios, respectively (U.S. EPA 1997b). The assumed exposed skin surface
areas that are applied for the hypothetical trespasser in the HHRA are assumed to wear sleeveless shirts,
shorts and sandals in the summer. In the spring and fall, hypothetical trespassers are assumed to wear short-
sieeved shirts, pants and shoes or sneakers, In the winter, hypothetical trespassers are assumed to wear coats,
pants and shoes or boots.

6.3.8 Skin Adherence Factor

Adherence of soil and sediment to exposed skin is an integral part of the assessment of dermal exposures.
Kissel, Richter et al. (1996) and Kissel, Shirai et al. (1998) evaluated skin adherence to various body parts for
different indoor and outdoor activities. Although Kissel, Richter et al. (1996) and Kissel, Shirai et al. (1998)
did not specifically consider scenarios identical to those that shall be included in this HHRA, several
scenarios that they did consider approximate dermal adherence associated with scenartos relevant to all risk
assessments.

A dermal adherence factor of 0.20 mg/em” is applied for site worker contacting soit and sediment under both
HEE and CTE scenarios. A dermal adherence factor of 0.30 mg/cm2 (HEE) and 0.20 mg/cm2 (CTE) is
applied for construction/atility workers contacting soil and sediment. These values are based on the weighted
50th percentile for equipment operators and utility workers (U.S. EPA 2002).
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For children and adolescents who trespass at the Inactive Operations Area and/or the Unzinger’'s Ditch,
Kissel, Richter et al.’s (1996) and Kissel, Shirai et al.”s (1998) indicates the children playing in wet soil
scenario yields an adherence factor for contact with sediment of 0.2 mg/cm’-day. For adolescents’ exposures
to soil, the adolescent soccer player scenario yields a skin adherence factor of 0.07 mg/em’-day for HEE
conditions, and a factor of 0.04 mg/cm® for the CTE condition (U.S. EPA 2002). For children’s exposures to
soil, the child playing with dry soil scenario also yields a skin adherence factor of 0.04 mg/cmz-day for HEE
conditions and 0.20 mg/cm® for the CTE conditions. These values are applied to the relevant exposure
scenarios and are consistent with recommendations of U.S. EPA (2001b).

6.3.9 Dermal Absorption Factor

Dermal absorption factors, consistent with U.S. EPA (2001b) guidance, will be used in the HHRA to derive
intake via dermal contact. A dermal absorption factor of 0.13 for PAHs is based on Wester, Maibach et al.
(1990). U.5. EPA (2001b) does not provide dermal absorption factors for lead. Instead, U.S. EPA Region 3
(1995¢) for assessing dermal exposure to soils will be used to determine a dermal absorption factor for
inorganic COPCs. U.S. EPA Region 3 recommends using a value of 0.01 based on Ryan, Hawkins et al.
(1987).

Dermal absorption lactors for COPCs employed within the HHRA are listed in Table 6-33.

6.3.10 Dermal Permeability Coefficients

Dermal permeability constants expressed in centimeters per hour (cm/hr) are used to estimate uptake of
chemicals in surface water through the skin. U.S. EPA (2001b) presents permeability constants for most
.COPCs in surface water. For those surface water COPCs that lack published permeability coefficients (e.g.,
henzo(k)fluoranthene), the following equation is used to calcuiate permeability coefficients, as presented in
U.S. EPA (2001b):

Log Kp =-2.8 + 0.67LogKow — 0.0056MW

where:
Log Kp = Logarithm of the permeability coefficient;
LogKow = Logarithm of the octanol-water partition coefficient; and
MW = Molecular weight.

6.3.11 Volatilization Factor

For the site worker and hypothetical trespasser scenarios, estimation of doses via ithalation of vapors requires
the derivation of a volatilization factor for each COPC. Table 6-34 presents the methodelogy and assumptions
that are employed in the derivation of volatilization factors for COPCs.

The Jury Model was used to estimate the concentration of chemicals in air volatilized from soil. The model is

applicable where saturation has not occurred. The affected soil is above the elevation of groundwater and

there was no free product detected in the monitoring wells at the site, so this model is appropriate. A

volatilization factor (VF) is calculated for on-site workers and trespassers based on different exposure times.
o, xDix H)+ (o

b wmmx Dz)}/nz
(P, xK,)+6,+(6, xH)

vpoQ,B14xD, xT) o0
C 2xP, xD,
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where:
Da = Apparent Diffusivity Calculated
ba = Air-filled Soi} Porosity 031
Di = Diffusivity in Air Chemical-specific
H = Henry's Constant Chemical-specific
Bw = Water-filled Soil Porosity 0.15
Dw = Diffusivity in Water Chemical-specific
n = Total Soil Porosity 0.46
Pb = Dry Soil Bulk Density 1.43 (gfcm3)
Kd = Soil/Water Partition Coefficient Chemical-specific

VF = Volatilization Factor Calculated
Q/C = Constarnt 85.63 g/m2-S/kg/m3
T = Exposure Interva 9.5x108 sec.

A Jury Model will be used to estimate the inhaled concentration of chenticals in respirable particles from soil
at the Franklin Steel facility. The model is applicable where saturation has not occurred. Evaluations of the
Franklin Steel facility indicate affected surface soils are above the elevation of the groundwater so this model
is appropriate. A particulate emission factor (PEF) is calculated for a site worker and trespasser exposure,
which is used in the intake equation for dusts.

Fquation:
PEF = Q X 3600
0.036 x (1-V) x (=)' x F,
U,
where:
PEF = Particulate Emission Factor Calculated
Q/C = Inverse of the Mean Concentration
at Center of Square Source 85.63
V = Fraction of Vegetative Cover 0.5
Um = Mean Annval Wind Speed 4.2 m/s
Ut = Equivalent Threshold Value of
Wind Speed at 7 m 11.32 m/s
0371

Fx = Function Dependent on Ut/Um
6.3.12 Calculation of “Doses”

“Doses” for the site worker, construction/utility worker and hypothetical trespasser scenarios are
conservatively estimated using the equations shown in Tables 6-19 through 6-32. For computationat
efficiency, “doses” are calculated using all exposure factors except those that are chemical-specific.
Therefore, because the values presented are not true intake rates or doses, they are presented as “doses™ in the
HHRA.

6.4 TOXICITY ASSESSMENT

Part of the HHRA is the toxicity assessment. In this step, the relationship between the administered and/or the
absorbed dose of a chemical and the magnitude or likelihood of the adverse health effects are characterized
(U.S. EPA 1989a). For systemic toxicants, or chemicals that give rise to toxic endpoints other than cancer and
gene mutations {(called noncarcinogenic effects}, the toxicity assessment process determines a threshold value
below which adverse noncarcinogenic effects are not expected in the general population, including sensitive
subgroups. For chemicals that are known or suspected to cause cancer, the toxicity assessment defines the
relationship between the dose of the risk agent and the probability of induction of carcinogenic effects in
humans or animal species of interest.
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Quantitative toxicity values are used in risk assessment to evaluate health risks based on the relationship
between the dose of chemical received and the incidence or magnitude of the toxic response observed (j.e.,
the dose-response relationship), Laboratory animal studies are generally used to characterize the dose-
response relationship for a chemical, uniess adequate human epidemiological data are available.

A toxicity assessment is presented below for al COPCs. The Ohio EPA - DERR (TDC 2004) recommends
use of toxicity values identified using a hierarchy of approved sources. The three primary sources are (in
descending order of preference). EPA’s Integrated Risk Information System (IRIS); EPA’s Office of
Research and Development (ORD) provisional peer-reviewed toxicity values (PPRTVs); and U.S. EPA’s
Health Effects Assessment Summary Tables (HEAST) (U.S. EPA 1997¢). However, where alternative, more
scientifically defensible toxicity values are available; the effect of those alternative values on the risk
conclusions may be considered as part of the uncertainty analysis.

6.4.1 Noncarcinogenic Effects

In the risk assessment process, a distinction is made between cancer and noncancer health effects. For
noncancer effects, the toxicity assessment yields a reference dose (RfD) or reference concentration (RfC),
which corresponds to an estimate of the daily dose or concentration likely to be without appreciable risk of
adverse noncarcinogenic effects during a lifetime, with uncertainty spanning perhaps an order of magnitude
{Dourson and Stara 1983).

RfD values are generally calculated by determining the highest dose at which there are no observable adverse
health effects (NOAEL) and by adjusting this dose using a series of uncertainty factors (UFs) and modifying
factors (MFs). These practices are intended to conservatively account for the variation in sensitivity within the
human population, uncertainty in extrapolating from animals to humans, uncertainty in extrapolating from
short-term animal studies to chronic exposures in humans, and/or the inability of the toxicological database to
address all possible adverse outcomes in humans. Modifying factors may be applied to address specific
scientific uncertainties or overall database quality. For studies in which a NOAEL cannot be identified, the
lowest dose associated with an observable adverse effect (LOAEL) is used and an additional UF is applied to
account for the uncertainty of using LOAEIL data rather than NOAEL data.

Table 6-35 summarizes the noncancer toxicity data for COPCs for the oral and dermal pathways. For each
COPC, the target organ for the critical effect is noted and the magnitude of the total UF is indicated.

It is not necessary to adjust noncancer toxicity values to account for body weights other than 70 kg or
lifetimes other than 70 years. U.S. EPA’s (1997b) Exposure Factors Handbook states that standard exposure
assumptions (e.g., 70 kg body weight, 70 year lifetime, 20 m3 per day inhalation rate} are inaccurate for the
national population. Appendix 1A of the Exposure Factors Handbook presents procedures for ensuring that
population parameters used in exposure assessments are consistent with the population parameters used to
derive the dose-response values in IRIS. Noncancer toxicity values (i.e., RfDs and RfCs) are based on animal
or human dose-response data and application of uncertainty factors. As such, these values do not contain any
human exposure factors. Therefore, no adjustment for body weight or lifetime duration is necessary (U.S.
EPA 1997b).

Unadjusted oral RfDs are used to evaluate dermal exposure scenarios. The simplistic oral-to-dermal route
extrapolation outlined by U.S. EPA (1989a} is subject to a number of uncertainties related to differences in
pre-systemic metabolism and absorption rate. In addition, there is a large degree of variability in the analysis
of oral absorption studies for many chemicals. U.S. EPA (20CG1b) states that adjustment of an oral toxicity
factor is only recommended when a scientifically defensible database demonstrates that gastrointestinal
absorption is less than 50%. U.S. EPA (2001b) does not recommend adjusting the oral toxicity values of any
of the COPC evaluated in a human heath risk assessment.
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Table 6-36 sumnarizes the noncancer toxicity data for COPCs for the mhalation pathway. For those COPCs
lacking published toxicity values {e.g., RfDs or RfCs), Ohio EPA DERR was contacted for recommendations.
Based on U.S. EPA, the preferred method for route-to-route extrapolation involves the physiologically based
pharmacokinetic (PBPK) models, capable of describing disposition of the chemical for the oral, inhalation
and other routes of exposure (U.5. EPA 1994).

6.4.2 Carcinogenic Effects

The assessment of cancer health effects generally foliows a two-step process consisting of assignment of a
qualitative weight of evidence classification and derivation of a quantitative toxicity value when appropriate.
The weight of evidence classification scheme contains five classes, as follows:

Group A Known human carcinogens,
Group B Probable human carcinogens;
BI1: Probabie human carcinogen; limited evidence in humans;
B2: Probable human carcinogen; sufficient evidence in animals and madequate data

in humans;
Group C Possible human carcinogens;
Group D Inadequate evidence to classify; and
Group E No evidence of carcinogenicity.

The weight of evidence classification is based on the strength of the data demonstrating carcinogenesis in
both laboratory animal studies and human epidemiology studies. Quantitative toxicity values, including
cancer slope factors {CSFs) and/or inhalation unit risk (UR) values are generally derived for Group A and
B1/B2 carcinogens. Because 1.5, EPA generally favors use of a linear dose-response model, many available
CSFs and UR values were derived using the linearized multistage model (LMS). These CSFs and UR values
usually represent the 95% UCL on the probability of a response per unit dose of a chemical, and are expressed
as either (mg/kg-day)-1 or (ug/m3)-1, respectively.

A more recent approach to cancer risk assessment is presented in U.S. EPA’s (1996¢) Proposed Guidelines
for Carcinogen Risk Assessment. Under this approach, standard cancer risk descriptors are used instead of the
traditional classification scheme and several alternative methods are available for dese-response modeling and
low dose extrapolation. U.S. EPA is in the process of re-evaluating dose-response assessments that pre-date
the 1996 guidance, with the goal of making them consistent with the new guidance and more reflective of
actual toxicological potential. HHR As based on the older methodology may overestimate the potential for
toxic effects. Table 6-37 summarizes the oral and dermal toxicity data for carcinogens identified as COPCs. .
For each COPC, the weight of evidence classification and the target organ for cancer are presented.

Unadjusted oral CSFs are used to evaluate dermal exposure scenarios. As discussed above, current guidance
from T.S. EPA (2001b} states that adjustment of an oral toxicity factor is only recommended when a
scientifically defensible database demonstrates that gastrointestinal absorption is less than 50%. U.S. EPA
(2001b) does not recommend adjusting the oral toxicity values of any of the COPCs.

CSFs based on animal studies (e.g., CSFs for PAHs) contain an animal-to-human scaling factor that is based
on a human body weight of 70 kg. Therefore, CSFs will be adjusted to reflect the 71,8 kg body weight used in
the exposure assessment. A body weight correction factor of 1.01 {=(71.8/70)1/3] was calculated using the
equation presented in Table 1 A-1 of the Exposure Factors Handbook (U.S. EPA 1997b). Therefore, CSFs for
PAHs are multiplied by 1.01 to yield adjusted CSFs. A lifetime duration adjustment is not necessary for CSFs
derived from animal data, because the assumption is made that events occurring in the lifetime animal
bicassay will occur with equal probability in a human lifetime, regardless of duration (U.S. EPA 1997b).

Table 6-38 summarizes the cancer toxicity data for COPCs for the inhalation pathway.
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6.4.3 Chemical-Specific Toxicity Values

While the majority of toxicity values applied in the HHRA and presented in Tables 6-35 through 6-38 are
default values recommended by U.S. EPA, those proposed for PAH and inorganic compounds warrant further
discussion, as follows.

PAH Compounds

Oral RfDs are available from IRIS for several individual PAH compounds. There are many additional PAHs
for which no RfD value has been assigned by U.S. EPA, due to a lack of specific toxicological studies. Many
PAH compounds produce similar types of noncancer health effects (i.e., liver and kidney toxicity). Therefore,
the oral RfD for naphthalene is used for structurally similar PAHs lacking verified RfDs. For all other PAHs
that lack verified RfDs, the RfD for pyrene is used as a surrogate. The RfD for pyrene is the lowest for the
PAH derivatives; therefore, this is a very conservative approach that is expected to significantly overestimate
noncancer hazards from PAHs.

Cancer risks are evaluated for the seven PAH derivatives considered by U.S. EPA to be probable human
carcinogens: benzo(a)pyrene, benzo(aanthracene, benzo(b)fluoranthene, benzo(k)ffuoranthene, chrysene,
dibenzo(a,hyanthracene, and indeno(1,2,3-cd)pyrene. The evaluation of PAH cancer risks is performed using
U.S. BPA’s provisional guidance for risk assessment of PAHs (U.S. EPA 1993). U.S. EPA (1993) describes
this approach as estisnation of the order of potential potency for various PAH compounds. This approach
utilizes data from skin painting, interperitoneal or subcutaneous injection, and lung implantation studies and
dose-response modeling techniques to estimate the potency of each PAH relative to benzo(a)pyrene. The
estimated relative potency is then applied to the CSF for benzo(a)pyrene that is presented in IRIS.

Inorganic Compounds

Various inorganic compounds have been identified as COPCs for the Frankiin Steel facility. Oral RfD values
for all, excluding lead, are available from IRIS and or NCEA. U.S. EPA has not issued either cancer or
noncancer toxicity criteria for lead. Rather, exposure to lead is typically evaluated using biokinetic uptake
models that provide estimates of blood lead levels in either children or adults. U.S. EPA has used their
Integrated Exposure Uptake Biokinetic (IEUBK) Model to derive a screening level for lead in residential soil
of 400 mg/kg (U.S. EPA 1994b). The IEUBK model was developed specifically for evaluating lead exposures
in children and therefore cannot be used to evaluate adult exposures to lead. Therefore, in the assessment of
adult exposure to lead, recommendations of the Technical Review Workgroup (TRW) will be utilized in the
development of the HHRA.

U.5. BPA uses a default calculated non-residential lead exposure concentration of 710 mg/kg (U.S. EPA
2003), based on an approach recommended by a TRW for Lead (TRW 1996). This approach uses a method
that relates soil lead intake to blood lead concentrations in women of childbearing age. Hence, risks posed by
lead to children are evaluated by comparing the EPCs for lead to the 400 mg/kg screening level (U.S. EPA
1994b), while risks posed by lead to adults are evaluated by comparing EPCs for lead to the 710 mg/kg
screening concentration {TRW 1996). Surface water EPCs for lead are compared to U.S. EPA’s action level
for lead in drinking water (15 pg/L) (cited in U.S. EPA Region 5°s Multimedia Strategy for the Management
and Reduction of Lead Hazards www.epa.gov/regSfoia/pb/strategy).

6.5 RISK CHARACTERIZATION

Risks were characterized by integrating the toxicity and exposure assessments into quantitative expressions of
risk based on the guidance provided in U.S. EPA, 1989b. To characterize carcinogenic risks, probabilities
that an individual will develop cancer over a lifetime of exposure were estimated from projected intakes and
chemical-specific dose-response information, This probability is expressed as an excess lifetime cancer risk
(ELCR). To characterize potential noncarcinogenic effects, comparisons were made between the projected

TAWPCOLPITA00-0677 15 HO0RO0067715100003-001 doc 6-17



intakes of substances and approved toxicity values. This comparison is expressed as a hazard quotient (HQ).
Risks are quantified for each exposure pathway for those COPCs for which Ohio EPA approves toxicological
criteria.

For carcinogens, risks are estimated as the incremental probability of an individual developing cancer over a
lifetime as a result of exposure to the potential carcinogen (i.e., incremental or excess individual lifetime
cancer risk). Carcinogenic risks are caiculated using the chronic daily intake determined through the exposure
assessment and chemical specific toxicity criteria. The cancer risk equation is defined below:

Cancer Risk = CDI x SF
Where:

CD1 = Chronic Daily Intake averaged over 70 years (mg/kg-day); and,
SF = Chemical specific stope factor (mgfkg-day)-1

U.S. EPA guidance requires that risks associated with simultaneous exposures to several substances be
estimated. In order fo assess the risks posed by multiple chemicals, individual cancer risks are summed for
each exposure pathway using the following equation:

Riskt = Risk] + Risk2 +... Riski
Where:

Riskt = the total cancer risk, expressed as a unitless probability; and
Riski = the risk estimate for the ith substance,

The risk summation methodology assumes that there are no synergistic or antagonistic chemical interactions
and that all substances result in the same carcinogenic effect.

For noncarcinogens the potential for toxic effects is measured by comparing an exposure level over a specific
time period with a chemical-specific reference dose derived for a similar exposure period. The noncancer HQ
ratio assumes that there is a level of exposure below which it is unlikely that adverse health effects will occur,
even to sensitive sub-populations. The threshold level is determined through animal and human
epidemiological studies and is called the reference dose or RED. The equation for determining the noncancer
HQ is described below:

Noncancer Hazard Quotient = E/RFD
Where:

E = exposure level (or intake);
RFD = chemical-specific reference dose

If the hazard quotient exceeds unity (1), there may be a potential noncancer effect. To assess the overall
potential for noncarcinogenic effects posed by more than one chemical, a hazard index (HI) approach is used.
This approach assumes that simultaneous sub-threshold exposures to several chemicals could result in an
adverse health effect.

The HI is equal to the sum of the HQs, as shown below:
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Noncancer Hazard Index = E1/RfD1 + E2/R{D2 +.. Ei/RFi
Where:

Ei = exposure level {or intake) for the ith toxicant;
RFi = chemical-specific reference dose for the ith toxicant

The HI assumes that the magnitude of the effect will be proportional to the sum of the hazard quotients.

6.5.1 Summary of Pathway-Specific Risks

The risk-based goal for carcinogenic compounds has been established at 1 x 107 {1E-05) excess hifetime
cancer risk (ELLCR). For noncarcinogens, acceptable exposure levels are concentrations that do not exceed a
Hazard Index (HI) of I. Compounds present in media at the Franklin Steel site SWMUs and AOQCs above
these risk-based goals were further evaluated to determine if remedial action is warranted. Calculations for all
pathway-specific noncancer hazards and cancer risks are included in Appendix B. A summary of noncancer
hazards and cancer risks for all exposure pathways are provided on Table 6-39.

Exposure Unit I - Active Operations Area - Soil

The risks to site workers and construction/utility workers were evaluated for Exposure Unit 1. For site
workers, exposures were limited to surface soils (0 - 2 feet bgs). Construction/utility workers could be
exposed to both surface (i.e., 0 to 2 feet bgs) and subsurface soils (i.e., 2 feet bgs to 10 feet bgs) when
conducting excavations associated with construction activities. Exposure pathways evaluated for both
receptors included the dermal contact, incidental ingestion and inhalation (fugitive dust and volatile
emissions) routes.

Site Workers

Table 6-39 summarizes the total risk to site workers from all pathways. The HI for all pathways for site
workers is 1.6 for the HEE condition and 0.35 for the CTE conditions. The total ELCR for site workers is 4E-
03 for the HEE condition and 3E-04 for the CTE condition.

Construction/Utility Workers

Table 6-39 summarizes the total risk to construction/utility workers for all pathways. The Hl for all pathways
for the construction worker is 2.4 for the HEE condition and 0.12 for the CTE condition. The total ELCR for
construction/utility workers is 3E-03 for the HEE condition and 9E-05 for the CTE condition.

Exposure Unit 1 - Active Operations Area - Surface Water and Sediment

Surface water and sediment collected from Exposure Unit 1 were evaluated. Both the site workers and
construction/utility workers were evaluated based on route maintenance for the site worker and potential
future development for the construction/utility workers.

Site Workers

Exposures were limited to dermal contact associated with the collection of surface water during NPDES
samphing. Currently, NPDES sampling is performed once a month at the regulated outfall in the holding
pond. Although surface water is the only media contacted (note that currently gloves are wom), the risk
assessment included the dermal contact with sediment pathway in order to evaluate a reasonable worst-case
scenario. Risks associated with surface water and sediments are summarized in Table 6-39, The total HI
from contact of surface water is 1.0 for the HEE condition and .23 for the CTE condition. The total HI from
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contact with sediment is 0.40 for the HEE condition and 0.09 for the CTE condition. The total ELCR for
contact of surface water is 1E-02 for the HEE condition and 6E-04 for the CTE condition. The total ELCR
for contact with sediment is 6E-03 for the HEE condition and 4E-04 for the CTE condition.

Construetion/Utility Workers

Construction/utility workers exposures were fimited to dermal contact and incidental ingestion associated
with subsurface construction activities. The risk assessment included the contact with both surface water and
sediment pathways in order to evaluate a reasonable worst-case scenario. Risks associated with these media
are summarized in Table 6-39. The total HI from contact of surface water is 1.3 for the HEE condition and
.17 for the CTE condition, The total HI from contact with sediment is 4.0 for the HEE condition and 0.19
for the CTE condition. The total EL.CR for contact of surface water is 4E-02 for the HEE condition and 1E-
03 for the CTE condition. The total ELCR for contact with sediment is 6E-02 for the HEE condition and 9E-
04 for the CTE condition. '

Exposure Unit 1 and 2 - Groundwater

Groundwater collected for the site was evaluated. The construction/utility workers were evaluated based on
the potential for future development and excavation activities that may encounter groundwater.

Construction/Utility Workers

Construction/utility workers exposures were limited to dermal contact and incidental ingestion associated
with subsurface construction activities. Risks associated with groundwater are summarized in Table 6-39.
The total HI from contact of groundwater is 0.18 for the HEE condition and 0.2 for the CTE condition. The
total ELCR for contact of groundwater is SE-03 for the HEE condition and 5E-05 for the CTE condition.

Exposure Unit 2 - Inactive Operations Area - Soil

Exposure evaluations included the hypothetical child and adolescent trespassers, and the construction/utility
workers. These evaluated receptors and results are summarized in Table 6-39. Soils from ¢ - 2 ft. were
included in the evaluation of the hypothetical trespasser and construction/utility worker. In addition, for
purposes of evaluating potential future development, subsurface soils (2 feet bgs - 10 feet bgs) were evaluated
for the construction/utility worker. Exposure pathways evaluated incloded dermal contact, incidental
ingestion, and inhalation (fugitive dust and volatiie emissions).

Hypothetical Trespasser

The HI for the child trespasser to soil via all pathways was 0.08 for the HEE condition and 0.017 for the CTE
condition. The child trespasser total ELCR for the HEE condition is 1E-06 and for the CTE condition is 2E-
07. The HI for the adolescent trespasser to soil via all pathways was .04 for the HEE condition and 0.005 for
the CTE condition. The adolescent trespasser total ELCR for the HEE condition is 5E-07 and for the CTE
condition is 6E-08.

Construction/Utility Worker

A construction utility worker scenario was evaluated for the Inactive Operations Area soils.
Construction/utility workers could be exposed to surface and subsurface soils via the dermal. incidental
ingestion and inhalation pathways. Total risks to construction workers are sumiarized in Table 6-39. The
total HI for all pathways (i.e., surface and subsurface) is 1.0 for the HEE condition and 0.048 for the CTE
condition. The total ELCR for ali surface and subsurface pathways is 6E-05 for the HEE condition and 8E-07
for the CTE condition.
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Exposure Units 3 - Unzinger’s Ditch, Surface Water and Sediment

Risks to hypothetical child and adolescent trespassers were evaluated for exposures to Unzinger's Ditch
surface water and sediment. Hypothetical trespassers may be exposed to surface water and sediment if they
frequent the surface drainage ditches near the site. Table 6-39 surnmarize the total risks to the hypothetical
child and adolescent trespasser based on dermal contact and incidental ingestions with surface water and
sediment.

The total Hlrisk to the hypothetical child trespasser based on exposure to surface water and sediment is 2.1
and 0.50 for the HEE condition, respectively, and 0.53 and 0.11, respectively, for the CTE condition, The
total ELCR for surface water and sediment is 2E-02 and 2E-03 for the HEE condition, respectively, and 4BE-
03 and 4E-04 for the CTE condition, respectively. Benzo{ajpyrene contributes 82% of the total ELCR for
surface water and benzo(b)fluoranthene contributes 17%. Benzo(a)pyrene contributes 54% of the total ELCR
for sediment.

The total HI risk to the hypothetical adolescent trespasser based on exposure to surface water and sediment is
1.6 and 0.51 for the HEE condition, respectively, and 0.40 and 0.07, respectively, for the CTE condition. The
total ELCR for surface water and sediment is 1E-02 and 2E-03 for the HEE condition, respectively, and 4E-
03 and 3E-04 for the CTE condition, respectively. Dermal contact with surface water contributes the greatest
risk with beazo(a) pyrene responsible for 82% of the surface water risk and benzo(b)fluoranthene contributing
17% of the total ELCR. Benzo(a)pyrene contributes 54% of the total ELCR for sediment. Bis(2~
ethylhexyl)phthalate contributes 10% of the ELLCR for sediment exposure for both child and adolescent.

6.6 UNCERTAINTY ASSESSMENT

The primary goal of the uncertainty analysis is to provide a discussion of the key assumptions made in the risk
assessment that may significantly influence the estimate of potential risk. Uncertainty is inherent in all of the
principle components of the risk assessment. A discussion of the scurces of uncertainty contributing to the
potential risk and the associated effects (overestimation or underestimation of risk) of these factors is
presented in this section.

In the absence of empirical- or site-specific data, assumptions are developed based on best estimates of
exposure or dose-response relationships. To assist in the development of these estimates, U.S. EPA (1989,
1991) recommends the use of guidelines and standard factors in risk assessments conducted under CERCLA.
The use of these standard factors is intended to promote consistency among risk assessments where
assumptions must be made. Although the use of standard factors undoubtedly promaotes comparability, their
usefulness in accurately predicting potential risk is directly related to their applicability to the actual site-
specific conditions.

The potential noncarcinogenic hazard and carcinogenic risk estimates for the site are based on a number of
assumptions that incorporate varying degrees of uncertainty resulting from many sources, including the
following:

¢ Environmental monitoring and data evaluation
°  Assumptions in the selection of exposure pathways and scenarios
s Estimation of the magnitude of exposure under selected exposure scenarios

e Assumptions in the expression of potential noncarcinogenic hazard and carcinogenic risk
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The estimated incremental risk and potential HIs for the exposure pathways quantified are summarized in
Table 6-39. Several factors introduced in the risk assessment may contribute to the uncertainty of the
potential risk estimates, including the following:

« Sampling concentrated in areas at the site believed to be affected by constituents (biased sampling} is
likely to overestimate exposure.

e Use of environmental data gqualified as estimated potentially biases the actual value low or high.

e Using U.S. EPA-approved toxicity values with low confidence ratings and high uncertainty factors
could potentially overestimate or underestimate the risk calculated in this RFL

e Using toxicity values that are Jargely based on animal studies and extrapolated to humans could
potentially overestimate or underestimate the risk calculated in this RFL

»  Not quantitatively evaluating constituents that do not have toxicity data may underestimate actual
risk.

s Not quantitatively evaluating synergistic or cumulative toxicity effects associated with the
co-occurrence of COPCs in environmental media may underestimate actual risk.

e Compounding conservative assumptions in the risk assessment yield extremely conservative
{overestimated) potential risk estimates.

e Assuming constifuents present in soils and sedirnent have a significant tendency to desorb from the
soil and pass through the skin is likely to overestimate exposure.

e Using 95% UCL and maximum concentrations is likely to overestimate intakes since actual exposure
is probably at lower concentrations.

The assumption that ingestion exposures correspond to populations spending their entire workdays within the
localized affected areas of the site overestimates exposure.

The following discussions detail the key assumptions and uncertainties in each phase of the risk assessment
that resulted in a significant centribution to total potential risk.

Characterization of Affected Media

The intent of the RFI conducted for the site was to characterize the nature and extent of the COPCs in various
media and potential risk(s) to human health and the environment. To achieve this goal in a timely, cost-
effective manner, the investigation focused on those areas of the site that were known or suspected to be
affected by chemical releases. In the absence of a representative sample population (i.e., an egually
distributed number of data points from all portions of the site), the available data used in the baseline risk
assessment were assumed to be representative of the entire site. For the site worker and construction/utility
worker, this assumption is more likely to overestimate risk than to underestimate it, since potential receptors
may spend less time in the sampled areas than the site as a whole.

The characterization of data from waste sites presents considerable uncertainty due to variation in wastes,
environmental media and time. Characterization of the soils at the Franklin Steel RCRA Units presented
uncertainites due to the nature of the site. The units are located in an active industrial facility within an
industrial park. The facility was constructed on shallow fill material (i.e., for grading purposes) that is
believed to have been brought in from the City of Columbus coal-fired power plant on Spring Street;
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therefore, characterization of background for the area was very difficuit. Fill material located inside the
industrial area was considered site soil. No fill samples were included in the background data set,
Characterization of surface water and sediment is especially difficult due to impacts from other discharges in
the area and the variability of the flow in the drainage ditches.

The sampling program at the Franklin Steel facility was designed to minimize the potential to underestimate
exposure point concentration. Background levels were established using data from locations on or near the
site in order to distinguish between chemicals associated with activities near the site from past waste activities
at the areas under investigation. Upgradient and down gradient surface water and sediment samples were
collected in order to characterize chemicals associated with the units.

High concentrations of organic contaminants resulted in high detection limits during the analysis of some
organic compounds in some sediment samples. The high concentrations of organic compounds such as bis(2-
ethylhexyliphthaiate can cause interference with the analysis of other organic compounds. This adds
uncertainty to the risk assegsment in that some additional chemicals may be present in sediment that were not
reported by laboratory analysis. If present, these additional chemicals could pose risks to ecological receptors
beyond those presented in this sammary.

Exposure Assessment

There are numercus assumptions made in the exposure assessment, including the selection of exposure routes,
scenarios, and factors (e.g., contact rates, exposure frequency, body weight) used to estimate exposure doses.
The HEE was used to develop exposure doses and is defined as the high-end exposure that is reascnably
expected to occur at the site. Several variables that determine the exposure dose for the HEE are based on
high-end (typically 90th percentile or greater) estimates. These variables are as follows:

e  Exposure concentration is the 95% UCL or the maximum concentration observed.
e Intake rate is an upper bound or maximum value.

e Exposure frequency is an average or upper-bound value.

e Exposure duration is an upper-bound value.

e Praction ingested is an upper-bound {conservative} value.

Therefore, the calculated HEE dose for any given constituent, which results from a multiplication of these
seiected variables, represents a high-end value and a conservative estimate of the actual exposure dose. The
use of this exposure dose, coupled with conservative estimates of toxicity, will yield a potential risk result that
represents a high-end estimate of the likelihood of noncarcinogenic effects,

Uncertainty in all elements of the exposure assessment are brought together and compounded in the estimate
of intake or dose. The professional judgment of the risk assessor becomes particularly important, and the risk
assessor must examine and interpret a diversity of information, including: the nature, extent, and magnitude of
contarmnination; transport of chemicals in the environment; identification of exposure routes; identification of
receptor groups currently at risk and potentially at risk in the future; and activity patterns of receptors and
receptor groups.

Receptors for the exposure units at Franklin Steel were defined based on information provided by the facility
and on-site observations. Site-specific information for the exposure units were used to develop exposure
assumptions and intake parameters, if available. However, most assumptions were based on EPA standard
default parameters. These values represent reasonable worst-case scenarios for an industrial land use
scenario. Many of the exposure parameters represent 90th to 85th percentile values. When several upper
bound values are combined in estimating exposure for any one pathway, resulting risk estimates may well be
in excess of the 99th percentile exposure and thereby be outside the range of exposures that might reasonably
be expected to occur at a site. Therefore, resulting risks calculations are conservative and most likely
overestimate the actual exposures that may be associated with the site. Therefore, the CTE condition ( most

ESWPCOLAPIT00-0677 1\ NO000IRONIET7 15 100003-00 Ldoe 6-23



likely to occur), mean exposure is a more meaningful, useful and appropriate when evaluating receptor
exposure.

The risk assessment treats each exposure parameter as a single peoint estimate. None of these parameters,
however, is truly a single value. Instead, a range of values or distribution would more accurately represent
these parameters. Defining a range of values for any given parameter is actually a measure of variability in
the risk assessment. Quantiative uncertainty analysis allows one {0 measure this variability, but is difficult
because of the quantity and quality of data available.

Toxicity Assessment

Although U.8. EPA provides toxicity values that are point estimates, a significant amount of uncertainty may
surround these point estimates. Identification of the sources of this uncertainty enables the risk assessor to
establish the degree of confidence associated with the toxicity measures.

Uncertainty is inherent within the toxicity assessment and is primarily due to differences in study design,
species, sex, routes of exposure, or dose-response relationships. A major source of uncertainty involves using
toxicity values based on experimental studies that substantially differ from typical human exposure scenarios.
The derivation of the toxicity values must take into account such differences as (1) using dose-response
information from animal studies to predict effects in humans, (2) using dose-response information from high-
dose studies to predict adverse health effects from low deses, (3) using data from short-term studies to predict
chronic effects, and (4) extrapolating from specific homogeneous populations to general heterogeneous
populations.

The cancer slope factors in particular are based on studies that may differ greatly from realistic situations.
Experimental cancer bioassays typically expose animals to very high levels of chemicals (i.e., the maximum
tolerated dose) for their entire lifetime. After the appropriate studies have been identified, the slope factor is
calculated as the upper 95th percent confidence limit of the slope of the dose-response curve. This introduces
conservatism into the risk assessment.

The derivation of reference doses generally involves the use of animal studies. Uncertainty factors ranging
from 1 to 10,000 are incorporated into the reference dose te provide an extra level of public health protection.
The factors used depend on the type of study from which the vajue has been derived (e.g., animal or human,
chronic or acute). The scientific basis for this practice is somewhat uncertain. In general, high uncertainty
factors are meant to bias the results conservatively so that exposures at the reference dose level will not result
in adverse health effects,

Oral administered dose toxicity values are typically used to determine absorbed dose toxicity values for use in
evaluating the dermal contact pathway. A chemical-specific gastrointestinal absorption factor is used to
convert an oral administered dose to a dermal adsorbed dose. This is considered a more accurate approach
than using unadjusted oral toxicity values for the dermal pathway. Uncertainty is introduced in the use of the
gastrointestinal absorption factors. Limited information is available on the gastrointestinal absorption of
some chemicals and many have no information at ail. In addition, no adjustments have been made for the
mediem of exposure (e.g., when the medium of exposure in the site differs from the medium of exposure
assumed by the toxicity value). In addition, default absorption factors (ABS) were used for chemicals with no
specific values. The uncertainty associated with using the absorbed dose toxicity values for the dermal
pathway is moderate and the bias unknown.

There are many chemicals for which no toxicity values exist and for which little information is available.
Therefore, a quantitative risk estimate cannot be calculated for these chemicals. For example, many chemicals
are not evaluated for the inhalation pathway because of limited inhalation-based toxicological information.
The lack of toxicity information for some chemicals contributes to the underestimation of risks.

IAWPCOLPIT\O0-0677 1S TO000IRE0067715 1000(3-003 doc 6-24



Cancer and noncancer risks are summed in the risk characterization process (separately for carcinogens and
noncarcinogens) to estimate potential risks associated with the simultaneous exposure to multiple chemicals,
In the case of carcinogens, this gives carcinogens with a class B or class C weight-of-evidence the same
weight as carcinogens with a class A weight-of-evidence. It also equally weights slope factors derived from
animal data with those derived from human data. Uncertainties in the combined risks are also compounded
because RFDs and cancer sfope factors do not have equal accuracy or levels of confidence and are not based
on the same severity of effect.

The assumptions of the exposure assessment are conservative, and in general, result in overestimates of
exposure. In the face of uncertainties, the assumptions of the exposure assessment are purposely conservative
(high-end). This conservative risk and hazard estimate approach, dealing with uncertainties for exposure,
conforms to U.S. EPA guidance provided in RAGS (1.5, EPA, 1985).

6.6.1  Uncertainties in Risk Characterization

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some uncertainty is
associated with the summation of risks and hazards (HQs) for multiple chemical contaminants. As stated in
RAGS (1.5, EPA 1989h), "The assumption of dose additivity ignores possible synergisms or antagonisms
among chemicals, and assumes similarity in mechanisms of action and metabolism.” However, summing
cancer risks and HQs for multiple substances i the risk assessment provides a conservative estimate.

In some cases, total risks presented in this assessment are not significantly different from background risks.
Also, in some cases elevated risk are the result of one or two elevated detections. In these cases, constituents
posing unacceptable risk may not require corrective action because the site concentrations may not be the
result of contamination. This may be the case for arsenic in soil and for metals in groundwater. These two
cases are discussed in detail below.

Arsenic in Soil

Arsenic is a naturally occurring compound that was detected in all background soil samples. The background
criterion (28.5 mg/kg) is higher than the 95% UCL exposure concentration {source term) for Exposure Unit2
(26.0 mg/kg) because nearly all of the on-site detections were below background. Furthermore, in the 26 soil
samples collected from O - 10 ft. below ground surface at Exposure Unit 2, the arsenic concentration ranged
from 7.6 to 77.9 mg/kg; however, only three detections exceeded the established background concentration of
28.5 mg/kg. All three detections occurred 5 feet or deeper from the ground surface. Two of these detections,
32.1 and 35.3 mg/kg, only slightly exceeded background and they occurred in the same soil boring (S109-
SB04). The third detection above background had a concentration of 77.9 mg/kg (S109-SBO7).

On January 16, 2001, two additional soil samples were collected at S109-5B07 for arsenic analysis to confirm
or deny whether the RFI detected concentration of arsenic exists at a level above established background in
soil at this location within the 5-6 foot depth interval. During RFI sampling activities conducted on August
12, 1997, arsenic was detected above the RFI calculated background level (28.5 mgikg) at this location within
the 5-6 foot depth interval at a concentration of 77.9 mg/kg; and below background in the 8-9 foot depth
interval at a concentration of 24.7 mg/kg.

During the January 16, 2001 sampling event, arsenic was detected in the 4.5-5.5 and 5.5-6.5 foot depth
intervals at concentrations of 49.2 and 32.5 mg/kg, respectively, These concentrations are well below the 77.9
mg/kg concentration of arsenic detected in the RFI sample collected on 8/12/97.

Resuits of the two additional soil samples coliected at this location did not duplicate the RFI detected
concentration of arsenic at 77.9 mg/kg. 1t is suggested by the RFI and additional sampling data that the
shightly elevated concentrations of arsenic detected within the 4,5-5.5 and 5.5-6.5 foot depth intervals are
isolated and most tikely naturally occurring. The concentration of arsenic at the 0-1 foot depth interval in soil
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at this location was found to be 10.4 J mg/kg and 24.7 mg/kg in the 8-9 foot depth interval. The next highest
concentration of arsenic detected within SWMU 5109 during RFT activities was located approximately 270
feet southeast from $109-SB07 at S109-SB04 at a concentration of 35.3 mg/fkg, also within the 5-6 foot depth
interval. The detected arsenic concentration at the 0-1 foot depth interval (S109-5506) at this location was
10.9 T mg/kg. All other detected concentrations of arsenic within SWMU S109 are below these
concentrations.

It is important to note that arsenic has never been a component of any known Franklin Steel waste stream. Itis
therefore unlikely that waste management practices, including the temporary storage of drums, could be
responsible for the observed concentrations of arsenic, particelarly in the subsurface samples. Furthermore,
the geology that overlays the area is a tight, highly cohesive clay that averages three feet in thickness,
essentially acting as a cap or barrier from any potential release that may have occurred during waste
management practices. As stated above, concentrations of arsenic were detected at only 10.4 J and 10917
mg/kg in surface soil at the locations discussed above and would not be expected to migrate beyond near
surface depths. In fact, the highest concentration of arsenic detected in surface soil within all of SWMU S109
is 20.5 T mg/kg at S109-SS04, well befow the 28.5 mg/kg background concentration.

Further, there is a general trend of arsenic concentrations found throughout SWMU 5109, Generally speaking,
most of the arsenic concentrations detected at this SWMU are found to be below 20 mg/kg from the 0-5 feet
and below 10 feet depth intervals, Concentrations of arsenic tend to be greater than 20 mg/kg from within the
5-10 feet depth interval. This suggests that there may be a layer of glacial deposits at the 5-10 feet depth
interval with naturaily occurring elevated concentrations of arsenic.

It is also well documented that arsenic is commonly detected in background soils at elevated concentrations,
particularly within a glacial deposit setting such as the Franklin Steei site. Concentrations of arsenic have
been found to naturally occur in soil at concentrations as high as 73 mg/kg within the eastern United States
(Shacklette and Boerngen, 1984). In Ohio, arsenic has been found to occur in background soil as high as 56
mg/kg (Cox and Celvin, 1996). These concentrations are well above the arsenic concentrations detected
within the SWMII §109 and the background concentration of 28.5 mg/kg.

Any releases at $109 would have occurred at the surface. The surface samples (0 - 1 ft.) collected at S109-
SB04 and S109-SB07 contained arsenic concentrations of 24.7 and 13.4 mg/kg, respectively. These detections
are below background and do not indicate a surface release occurred. Migration of arsenic through clay soils
is very slow making it unlikely that a past surface release could have resulted in the elevated detections below
5 ft. Based on the arsenic evaluation the concentrations of arsenic detected at S109-SB07 are naturally
occurring at this location.

In addition, there is a general pattern of higher arsenic concentrations in the 5 - 10 fi. Soil interval across all
areas sammpled during the Franklin Steel RFI, although most do not exceed the background concentration of
28.5 mg/kg. Glacially-deposited soils in Ohio often contain concentrations of arsenic that are elevated well-
ahove the national average. 1t is likely that this soil interval represents such a soil deposit. This general
geologic knowledge coupled with lack of elevated arsenic concentrations from the area’s other soil samples
indicate that the three detections do not represent contamination.

Metals in Groundwater

Aluminwm, arsenic, cadmium, manganese, thallium, and vanadium are naturally occurring compounds that
were detected in background groundwater samples. The background criteria (the maximum concentrations
detected in the 76 background metal samples) for all five compounds are higher than or equivaient to the 95%
UICL exposure concentrations for site-wide groundwater because most of the on-site detections were below
background. Therefore, these six compounds are not COPCs.
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7.0 SCREENING ECOLOGICAL RISK ASSESSMENT

Ecological risk assessment (ERA) defines the likelihood of harmful effects on plants and animals and their
habitats as a result of exposure to chemical constituents. A screening ERA for the aquatic exposure units at
the Franklin Steel facility was conducted by SAIC to evaluate the risk to plants, animais, and the environment
from current and future exposure to possible contamination at the Franklin Steel exposure units. More
precisely, a preliminary comparison or screening step was conducted on surface water and sediment at each
exposure unit (EU) before the screening ERA.

The initial regulatory guidance for the ERA is contained in the U.S. Environmental Protection Agency’s
(EPA’s) Risk Assessment Guidance for Superfund (RAGS), Volume II, Environmental Evaluation Manual
(EPA 1989a) and subsequent documents (EPA 1991, 1992b). Further discussion on the scientific basis for
assessing ecological effects and risk is presented in Ecological Assessments of Hazardous Waste Sites: A
Field and Laboratory Reference Document (EPA 1989b). Other early 1990s guidance is provided in the
Framework for Ecological Risk Assessment (EPA 1992a). A second generation of puidance consists of the
Ecological Risk Assessment Guidance (EPA 1997, EPA 1998), which supersedes RAGS, Volume II (EPA
1989a). This latter guidance makes the distinction between the inter-related roles of screening and baseline
ERAs. Briefly, a screening ERA utilizes conservative assumptions for exposures and effects, while a baseline
ERA means increasingly exposure unit-specific, more realistic (and generally less conservative) exposures
and effects and, if possible, includes site-specific biological effects. As stated above, this ERA is of the
screening type.

These documents do not provide a detailed step-by-step approach to ERAs. Instead, they discuss an overall
approach to considering ecological effects and identifying sources of information necessary to perform ERAs,
Thus, professional knowledge and experience are important in ERAs to compensate for this lack of specific
guidance and established methods. This professional experience comes from a team of risk scientists at SAIC,
Ohio EPA and RMT.

7.1 SCOPE AND OBJECTIVES

The scope of the ERA is to characterize potential risk to plant and animal populations at the aquatic exposure
units at the Franklin Steel facility. The ERA assesses the risk to ecological receptors, including both aquatic
and sediment-dwelling species and terrestrial species exposed directly by consumption of water or through
aquatic food chains. Unlike the human health risk assessment, which focuses on individuals, the ER A focuses
primarily on populations or groups of interbreeding individuals. In the ERA process, individuals are always
addressed if they are protected under the Endangered Species Act (ESA).

The objective of the ERA is to assess the potential for harmful effects on ecological receptors due to exposure
to chemical contamination. These chemical constituents are called chemicals of potential ecological concern
(ecoCOPCs). When it has been demonstrated that the ecoCOPCs may cause risk, they are called chemicals of
ecological concern (ecoCOCs). At each exposure unit, the ERA examines both the direct and indirect effects
of ecoCOPCs and ecoCOCs on the ecological receptors.

Analytical results from various surface water and sediment were compiled (Tables 4.3.2 through Tables
4.3.11), which identifies analytes that were retained for comparison and screening. Concentrations of these
analytes were used along with chemical water quality criteria, ecological screening values (ESVs), and
persistence parameters for a preliminary comparison that identified preliminary ecoCOPCs (Tables C.1
through C.11). Concentrations of preliminary ecoCOPCs that were retained after the preliminary comparison
were used along with toxicity values to yield quantitative estimates of exposure and risk to ecological
receptors (Tables C.12 through C.31 in Appendix C).

TAWPCOLARITVO0-0677 1\S \OD0O3RI0D0677 15 F00003-001 doe 7-1



Another study was conducted in conjunction with the present screening ERA. The State of Ohio conducted
field measurements and interpretations of aquatic use in Unzinger’s Ditch (Ohio EPA 2001). This study
inchuded evaluations of fish and benthic invertebrate communities, determination of the Index of Biotic
Integrity (IBI), and analysis of chemicals in sediment. The results were used with State of Ohio biological
and chemical water quality criteria to determine the use designation(s) for Unzinger’s Ditch and the
attainment status at the site. These two studies (Ohio EPA 2001 and the Remedial Investigation results) were
compared in this document.

7.2  PROCEDURAL FRAMEWORK FOR ERAS

According to the Framework for Ecological Risk Assessment (EPA 1992a), the ERA process consists of three
inter-related phases: problem formulation, analysis (composed of exposure assessment and ecological effects
assessment}, and risk characterization. In conducting the ERA for the exposure units at the Franklin Steel
facility, these three phases were completed by performing the following four inter-related steps:

Problem Formulation (Step 1). Problem formulation establishes the goals, breadth, and focus of the ERA
and provides a preliminary characterization of chemical stressors (chemicals that restrict growth and media
and reproduction or otherwise disturb the balance of ecological population and systems) present in the various
aquatic habitats at the Franklin Steel exposure units. The problem formulation step also includes a preliminary
characterization of the components, especially the receptor species, in the ecosystem likely to be at risk. In
addition, problem formulation also includes the selection of assessment and measurement endpoints as a basis
for developing a conceptual model of stressors, components, and effects. The preliminary ecoCOPCs are
selected in this step (Section 7.3).

Exposure Assessment (Step 2). Exposure assessment evaluates the exposures of ecological receptors to
chemical and physical stressors. It also describes the ecological receptors and defines the route, magnitude,
frequency, duration, trend, and spatial pattern of the exposure of each receptor population or habitat to a
chemical or physical stressor (Section 7.4).

Effects Assessment (Step 3). Effects assessment evaluates the ecological response to ecoCOPCs and physical
stressors in terms of the selected assessment and measurement endpoints. The effects assessment results in a
profile of the ecological response of animals to the chemical concentrations or doses of ecoCOPCs and to
other types of stress to which receptors are exposed. Data from both field observations and controlled
laboratory studies are used to assess ecological effects (Section 7.5).

Risk Characterization (Step 4). Risk characterization integrates exposure of ecoCOPCs on receptor
populations using hazard quotients (ratios of exposure to effect). The resulting data are used to define the risk
from contamination at each exposure unit, in contrast to background (naturally eccurring) risk, and to assess
the potential for population and ecosystem recovery (Section 7.6).

The discussion of the ERA presented in this report is organized by the four steps of the EPA framework.
Sections 7.3 through 7.6 detail the technical issues and data evaluation procedures associated with each step
in the screening ERA. Section 7.7 provides a summary of the Ohio EPA study and relates it to the risk
assessment. Section 7.8 evaluates the degree of reliability or uncertainty of these methodological steps and the
data used. The major findings are summarized in Section 7.9.

‘There are two types of ERAs: screening and baseline, The former is performed in the Franklin Steel work.
Screening means the use of conservative exposure and effects while baseline means use of less conservative
exposure and effects. There is one set of exposure/effect assumptions for the screening ERA while the
baseline ERA integrates results of the screening FRA with site-specific observations of biological effects. To
some extent the Biclogical and Sediment Quality Study by Ohio EPA constitutes a type of baseline ERA
although it is not presented as such.
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7.3 PROBLEM FORMULATION
The first step of EPA’s approach to the screening ERA process, problem fermulation, includes:

» Determination of the scope of the assessment (discussed eariier in Section 7.1)

s« Formulation of a conceptual exposure unit mode] of the Franklin Steel exposure units
based on existing information and reasonable assumptions, including habitats and
populations, and any threatened and endangered species (Section 7.3.1)

o Description of habitats and sensitive species and selection of exposure units and
ecological receptors (Sections 7.3.2 and 7.3.3)

o Identification of the hazards (i.e., ecoCOPCs) (Section 7.3.4)

¢  Selection of assessment and measurement endpoints for the ERA (Section 7.3.5)

7.3.1 Conceptual Exposure Unit Model

The conceptual exposure unit model of the Franklin Steel facility was developed for the ERA using the
available exposure unit-specific information and professional jadgment. The contaminant source, release
mechanisms, exposure media, exposure routes, and ecological receptors to chemicals are described in this
subsection. The conceptual exposure unit model in Figure 7.1 shows this process diagrammatically.

The conceptual exposure unit model for the Franklin Steel exposure units describes how receptors present or
likely to be present at the exposure units are potentially exposed to analytes present in one or more source
medium. The transport and exposure pathways linking contaminated source media and potential ecological
receptors are shown in Figure 7.1. Potential routes of exposure to analytes in potential exposure media {i.e.,
surface water, sediment, and food) are indicated for aquatic receptors and classes. Not all receptors in each are
exposed by all routes to analytes in the exposure media (e.g., top predators are not exposed to sediment
analytes by direct ingestion of sediment, although indirect ingestion of sediment may occur). For receptors
each class, potential exposure routes or pathways are classified as complete or incomplete depending on the
likeliness of exposure by that route. Complete pathways are classified further as being evaluated
quantitatively or qualitatively. Each part of the conceptual exposure unit model is explained in more detail
below.

Contaminant Source. Various exposure units at the facility may have had a variety of releases, including
releases associated with receiving activities, waste storage, handling, waste water and chemical treatments,
and storage of drums. These releases may have migrated directly by surface runoff, storm water outfalis (i.e.,
Outfall 002) or sediment transport to the water bodies at or near Franklin Steel, especially Unzinger’s Ditch,
the S101 Siphon Dam, and the 5201 Wetland. Some chemicals have been detected at concentrations above
background or naturally occurring concentrations. The concentration of these site-related analytes are
compared to site-specific background ievels (see Sections 6.1.1, 7.3.4.1, and 7.3.4.2) to determine whether
they need to be carried through the ERA.

Exposure Media. Sufficient time (generally 10 years or more) has elapsed for the analytes in original sources
10 have migrated to potential exposure media, resuiting in possible exposure of aquatic and sediment biota
that come mto contact with these media.

Surface water and sediment are found in a number of ditches at or near the site (e.g., Unzinger’s Ditch).
Groundwater is not considered an exposure medium because ecological receptors are unlikely to contact
groundwater at its depth of greater than 5 feet bgs. Soil exposure units are or soon will be developed into
industrial properties; therefore, soil is not a viable exposure medium for the ERA. Alr is not considered an
exposure medium because potential volatile organic compounds (VOCs} are believed to have dissipated.
Thus, surface water, sediment, and biota {e.g., food chains) were retained as the exposure media for the ERA.
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Exposure Routes. A principal exposure route is contact of biota with surface water and sediment at the
Franklin Steel EUs. Animals also are exposed through ingestion of contaminated prey species. Animals may
potentially come into direct contact with surface water at Franklin Steei EUs by direct ingestion.

The exposure pathways that are the primary source of risk for terrestrial ecological receptors are aquatic plant
and animal matter by animals in Unzinger's Ditch, the S101 Siphon Dam, and the 8201 Wetland. For
aquatic organisms, the primary sources of analytes are the sediment/water itself and contaminated food. The
exposure pathways are evaluated quantitatively using exposure unit measurements and published exposure
parameters and toxicity data.

Receptors. Both aquatic receptors and terrestrial receptors that feed on aguatic organisms are recognized in
the conceptual exposure unit model presented in Figure 7.1 and are discussed in Section 7.4.1.

7.3.2 Habitats and Sensitive Species

The following discussion is based on site walkovers conducted in August and September 1998 and
information obtained from the U.S. Fish and Wildlife Service (USFWS) and Ohio Department of Natural
Resources (ODNR).

7.3.2.1 Habitats

The land use surrounding the Franklin Steel facility is a mixture of industrial, light industrial, agricultural, and
undeveloped land. Habitats present in the area include very limited to no habitat in developed areas (e.g.,
paved areas, gravel lots, and lawns), monoculiure croptands (soybeans), early successional old fields
(approximately 6-8 yrs. in age), small wetlands, a narrow riparian corridor, and tree-lines separating larger
habitats. Because there is limited habitat for terrestrial animals, the lack of important terrestrial ecological
resources, and future development of the terrestrial habitat is anticipated, potential risks from exposure of
terrestrial biota to soil were not evaluated in the ecological risk assessment. Aquatic habitats are summarized
in Table 7.1. Each aquatic habitat is explained below.

Unzinger’s Ditch and the S101 Siphon Dam

Unzinger's Ditch is small and has few tributaries; it is a southerfy-flowing stream which drains the area. Near
Franklin Steel and south to Blacktick Creek, Unzinger's Ditch is lined with a narrow band of trees (one to two
trees wide on both sides) forming a riparian corridor (see Photo 1). Tree species include mainly pin oak
(Quercus palustris), honey locust (Gleditsia triacanthos), swamp white oak (Quercus bicolor), and green ash
(Fraxinus pennsylvanica). The area drained near the facility consists of old fields, soybean fields, paved areas,
and a railroad frack. A culvert from the $101 Siphon Dam discharges 35 m south of River Mile (RM) 0.73 to
Unzinger's Ditch southeast of the facility. The drainage area south of the facility includes soybean fields and
turther south, industrial and light industrial facilities prior to discharging to Blacklick Creek.

Tree-lines separate many of the agricultural fields, old fields, and industrial areas from one another. These
tree-lines are limited to a few dominant species such as pin oak, cottonwood, black cherry (Prunus serotina),
sassafras (Sassafras albidum), American elm {Ulmus americana), and white ash (Fraxinus americana).

An additional observation pertains to the presence of sediment and chemical contamination in Unzinger’s
Ditch, Sediment constitutes a physical stressor that moves from place to place during normat water flow and
especially during storm events. The movements of sediment expose one area and cover another, The same is
true of quantities of chemicals as they move with the sediment in the stream. The organisms, such as benthic
macroinvertebrates, that live in the creek are affected by the physical movements of sediment per se as well as
any additional chemicals mixed with the sediment. When sediments contain contaminants, especially high
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levels of petroleum compounds, the exposing and physical smothering of benthic organisms takes on an
added dimension {o the consequences of sediment alone.

Recently, Ohio EPA published a biological and water quality study of Blacklick Creck and selected tributaries
{Ohio EPA, 1998). A reference to Unzinger’s Ditch on page 7 reads that poilutant loads “... were mmimal
and appeared to have little effect on the water quality of Blacklick Creek.” However, the total suspended
solids {TSS) loading to Blacklick Creek, as detailed in the Ohio EPA (1998) report’s chart on page 26,
indicates that the Franklin Steel site {Columbus Steel Drum) contributes 8.00% of the relative TSS loading to
Blacklick Creek, which is greater than the Jefferson Township Wastewater Treatment Plant contribution of
5.4%. Aquatic habitats in Unzinger’s Ditch have been classified into two stretches, warmwater habitat in the
lower reach (0 to 0.6 miles) of the stream, and limited resource water in the upper reach (0.6 to 1.1) miles,
This classification was confirmed in 2000 (Obio EPA 2001). The chemical-specific water criteria are
promulgated standards as explained in the Ohio Administrative Code and, thus, the State of Ohio Water
Quality Standards were used as described in Section 7.3.5. Where State of Ghio Water Quality Standards
were absent, ecological screening values were used.

Wetlands

A small, palustrine emergent wetland is located just northwest of 5201. This wetland is roughly circular and
approximately 3.5 acres in size, with a perimeter of approximately 0.19 miles. It is an isolated, depressional
spot characterized by a shallow pool of open water, surrounded by a ring of vegetation. The central portion of
the wetland was disturbed during the installation of a sewer line by the City of Gahanna in the fall of 2000.
This vegetation is herbaceous and consists primarily of rice cut grass (Leersia orgyoides), beggar-ticks
(Bidens spp.), rushes (Juncus spp.), and sedges {Carex spp. and Cyperus strigosus). Several dead trees are
present. The shallow pool was completely dry in mid-September, 1998 as aresult of drought conditions (see
Photo 2). In January 2001, Ohio EPA evaluated the wetland using the Ohio Rapid Assessment Method
(ORAM). The wetland received a score of 46.5 and was classified as Category 2.

The southern border of S201 consists of a drainage ditch flowing east and discharging to Unzinger's Ditch.
This drainage contains primarily cattails (Tvpha latifolia), sedges, beggar-ticks, and water plantain (Alisma
plantago-aquatica) (see Photo 3).

Several small patches of wetland vegetation are present at S109 and S201 in small, depressional areas and tire
ruts. These areas contain cattails, sedges, cottonwood, and willows.

Sensitive Habitats

ODNR did not identify any sensitive habitats on the Franklin Steel property during their nataral heritage data
search (see Appendix D). ODNR did note that Gahanna Woods Nature Preserve is located within one mile of
the facility.

7.3.2.2 Animal Pepulations

Resident amphibians and reptiles that use the aquatic EUs likely would include some of the following
common species: American toad (Bufo americanus), builfrog (Rana catesbeiana), wood frog {(Rana
sylvatica), snapping turtle (Chelydra serpentina), painted turtle (Chrysemys picta), and northern water snake

(Nerodia sipedon).

A few bird species could use the available aquatic habitats as foraging areas. Species sighted during walkover
included great blue heron (Ardea herodias), which is assumed to forage in the water bodies.
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Numerous arthrepod species {e.g., insects, spiders) are present. For example, butterflies and moths
(lepidoptera), beetles (coleoptera), bees, wasps, and ants (hymenoptera), and flies {diptera) all were seen
during the site waltkover,

The wetland areas, drainage ditches, and Unzinger's Ditch provide habitat for aquatic insects and other
arthropods {e.g., crayfish), amphibians and reptiles, as well as small fish such as minnows and darters. None
of these upstream aquatic environments is believed to be sufficiently large to provide adequate habitat for
large game fish. The Ohic EPA (2000} study confirms the presence of many tolerant species and some
intolerant species of aquatic organisms.

7.3.2.3 Threatened and Endangered Species

The USFWS and ODNR were contacted regarding the presence of federally- and state-listed threatened and
endangered (T&E) species (see Appendix D). The Franklin Steel facility is located with the ranges of five
federaily-listed endangered species that might use the aquatic habitats. These species include: Indiana bat
(Myotis sodalis), Scioto madtom (Notfurus trautmani), clubshell mussel (Pleurobema clava), and the northern
riffleshell {Epioblasma tortulosa rangiana), USFWS noted that except for the Indiana bat, no impact to these
spectes 1s expected from activities at the facility. Summer habitat for the Indiana bat (dead trees, trees with
exfoliating bark, stream corridors, riparian areas, and woodlots) should be conserved wherever possible. In
general, the industrial activity and disturbed environments are believed to make the presence of Indiana bats
near the facility highly unlikely. In addition, available summer habitat is very limited.

ODNR noted that two animal species and two plant species with special status in Ohio have been sighted
within one mile of the facility at the Gahanna Woods Nature Preserve. Species that might be associated with
the aquatic habitats include: four-toed salamander (Hemidactylium scutatum) - special interest, cypress-knee
sedge (Carex decomposita) - endangered, and false hop sedge (Carex lupuliformis) - threatened. None of
these species was sighted during the site walkover.

7.3.3  Selection of Exposure Units and Receptor Species

From the ecological assessment viewpoint, an EU is the investigation area composed of combined habitats
comtaining site-specific analytes and distinct from other habitats by some feature, for example a pond or
wetland, as distinet from a ditch or stream. Ecological receptors are likely to gather food, seek shelter,
reproduce, and move around in the EU, and as a result of these activities, be potentially exposed to EU
analytes. Thus, each EU was defined on the basis of existing habitat, observed and assumed patterns of
behavior of the receptors, and the spatial area of exposure unit habitats relative to the home range and
foraging areas of the receptors. On the basis of the biolegical and sediment quality study (Ohio EPA 2061),
Ohio EPA divided Unzinger's Ditch into two segments: the lower 0.6 mile has physical habitat conditions that
could support a warmwater biological community and was classified as Warmwater Habitat; and the habitat
upstream of mile 0.6 cannot support a typical warmwater fish community and was classified as Limited
Resource Water (Ohio EPA 2001). The downstream and upstream segments are represented chemically by
samples taken either downstream or upstream of a 15-inch tile outfall just upstream of Mile 0.6.

The spatial boundaries of the ecological EU are the same as the units defined for the human health risk
assessment. These Els are the specific Franklin Steel exposure units included in this investigation:

o Unzinger's Ditch, downstream

e  Unzinger's Ditch, upstream

e  Qutfall 002

e 5101 Holding Pond (Siphon Dam)
e S20] Wetland
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Receptors for the ERA at the Franklin Steel exposure units were selected from animal species found in
aquatic habitats, using three criteria specified in Guidelines for Ecological Risk Assessment and Superfund
Guidance (EPA 1997). Receptors were selected according to their ecological relevance, susceptibility to
known or potential stressors, and representativeness of management goals, as shown in Table 7.2

The selected receptors are ecologically relevant because they represent important resources of the ecosystems
at the Franklin Steel facility, contributing to the structure, function, and biodiversity. These receptors interact
as food sources and consumers, forming a food web through which both nutrients and analytes move through
the ecosystem. Figure 7.2 shows food webs for the receptors. Due to their range of body sizes, diets, life
spans, reproductive rates, home ranges, and taxonomic relationships, these receptors represent a range of
potential susceptibilities to analytes at the Franklin Steel facility. All of these receptors are potentially
exposed to analytes at Franklin Steel exposure units because they are present or likely to be present there, and
they ingest or live in direct contact with contaminated prey or media. The selected receptors are judged to be
consistent with general management goals of protecting the environment, including T&E or other species with
special status.

7.3.4  Preliminary Ecological Chemicals of Potential Concern

Preliminary ecoCOPCs are those substances detected at each exposure unit at concentrations above
background that have the potential to pose a hazard to animals. The potential exposure media are surface
water and sediment.

A preliminary comparison was done to eliminate analytes that meet Ohio EPA chemical water quality criteria,
are not toxic at the measured concentrations, and are not likely to accumulate to toxic levels. The selection of
preliminary ecoCOPCs was done by comparing maximum analyte concentrations to chemical water quality
criteria promulgated in Ohio Administrative Code (OAC) 3745-1 or to ecological screening values (ESVs),
chemical concentrations that are expected not to harm aquatic or sediment-dwelling biota, as described in the
following subsections. Analytes whose concentrations were below the chemical water quality criteria or
ESVs were not retained as preliminary ecoCOPCs (Table 7.3). The selection of preliminary COPCs was done
as described in the following subsections.

7.3.4.1  Surface water

The results of analysis of media samples were gathered and evaluated. Analytical results for surface water
were expressed as pg/L of water. Analytes that were not detected (i.e., were less than analytical blank
concentrations and/or method detection limits), and analytes that were never detected at concentrations greater
than background concentration (see Section 6.1.1), were not retained for further assessment. Background
concentrations for surface water are shown in Tables 4.3.2, 4.3.2A,43.9, and 4.3.11.

Criteria for the evaluation of surface water and sediment depend on the type and use designation of surface
water. Surface water is classified as [entic (not flowing) or lotic (flowing) [Ohio Administrative Code (OAC)
Chapter 3745-1). Lotic streams are further classified according to the habitat appropriate to the stream
segment, Qutfali 002, S101 Siphon Dam and the S201 Wetland are classified as lentic, whereas Unzinger’s
Ditch is classified as lotic; the upstream segment is further classified as Limited Resource Water, and the
downstream segment is classified as Warmwater Habitat (Ohio EPA 2001). Chemical water quality criteria
for surface water are pronmwlgated by the State of Ohio in OAC 3745-1. The maximum measured
concentrations of analytes in lentic surface water were compared to the Ohio chemical water quality criteria
specified for the use designation of each EU. Analytes with concentrations above chemical water quality
criteria were retained as ecoCOCs., Analytes for which there were no chemical water quality criteria were
compared to ESVs (see Section 7.3.4.3 below), and analytes that met screening criteria {see Section 7.3.4.3)
were not retained as ecoCOPCs. Analyte concentrations in lotic surface water were compared in the same
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way, and the stream segment also had to meet biological criteria appropriate to the aquatic life habitat
designation (OAC Chapter 3745-1).

7.3.4.2 Sediment

The results of analysis of sediment samples were gathered and evaluated. Analytical results for sediment were
expressed as mg/kg of dry sediment. Analvies that were not detected (i.e., were less than analytical blank
concentrations and/or method detection limits), and analytes that were never detected at concentrations greater
than background concentration (see Section 6.1.1), were not retained for further assessment. Background
concentrations for sediment are shown in Tables 4.3.2, 4.3.2A,4.3.9,43.11, and 4.3.12.

Analyte concentrations in sediment were compared to ESVs for sediment (see Section 7.3.4.3 below).
Analytes that met screening criteria (see Seciion 7.3.4.3) were not retained as preliminary ecoCOPCs. In
addition, a lotic stream segment must meet the biologicai criteria for aquatic life appropriate to the stream
segment's classification,

7.3.4.3 Hierarchy of Screening Values

The comparison of concentrations at each EU was done for surface water and sediment. The chemical water
quality criteria and toxicity screening values for surface water and sediment are shown in Appendix Tables
C.1 and C.2 respectively. The Ohio EPA recommended hierarchy for comparisons to water quality criteria
and toxicity screening values for the Franklin Steel ERA is as follows:

For surface water:

[. OMZM (outside mixing zone maximum) values from Ohio Chronic Water Quality Criteria for the Ohio
River Basin (OAC Chapter 3745-1-33 as Amended on October 31, 1997). These are promuigated
chemical criteria that must be met by any stream that has been given a use designation by Ohio EPA
(OAC 3745-1). OMZM values were used because the surface water values were from grab samples
rather than time-averaged values.

2. National Ambient Water Quality Criteria and Tier 11 Chronic Screening Values (compiled and
published by Suter and Tsac 1996}.

3. Ecological Data Quality Levels (EDQLs) for surfacé water published by U.5. EPA Region 5 (1998).
For sediment:

I. Consensus threshold effect concentrations (TECs) published by MacDonald et al. (2000).
Concentrations below TECs are not expected to cause adverse effects.

2. EDQLs for sediment published by U.S. EPA Region 5 (1998).
7.34.4 Other Criteria

Persistent, bioaccurmulative, and toxic (PBT) pollutants - PBT pollutants are chemicals that are not readily
metabolized by ecological receptors, are expected to bioaccumulate, and are toxic. Any inorganic analyte
with a measured or predicted bicconcentration factor (BCFY of 2 or greater was retained for further
evaluation. Any organic analyte for which the logarithm of the octanoi-water partitioning coefficient
(log Kow) is 4 or greater was retained for further evaluation. BCFs and log Kows are shown in Appendix
Table C.3.
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Essential nutrients - four analytes (calcium, magnesium, potassium, and sodium) are considered to be
biologically necessary components of ecological systems and biological organisms. These were considered to
be ecoCOPCs regardless of their low potentials for producing adverse effects.

The first eriterion or screening vatue from the hierarchy list for each medium is used, even if a lower number
exists from another source. When the first listed source has no number, reliance is given the second source
and so forth. As stated, the screening values for surface water and sediment are shown in Appendix Tables
C.1and C.2 respectively. The EU-specific maximum concentrations were compared to the screening values
for each medium and reported in Appendix Tables C.4 through C.11.

7.3.4.5 Resulis

The results of the comparisons (water quality standards or ESVs and maximum concentrations) are presented
in Appendix Tables C.4 through C.7 for surface water and Appendix Tables C.8 through C.11 for sediment, at
the downstream and upstream reaches of Unzinger’s Ditch, Outfall 002, the $101 Siphon Dam, and the S2G1
Wetland, respectively. The values shown are the maximum observed concentrations of each analyte within
the corresponding medium for each EU. Analytical results for surface water are presented as pg/LL of water;
those for sediment are presented as mg/kg of dry sediment.

The surface water comparison yielded a total of 12 inorganic preliminary ecoCOPCs out of 19 analytes
detected, 10 semivolatile preliminary ecoCOPCs out of 14 analytes detected, and no volatile preliminary
ecoCOPC out of 4 analytes detected (Table 7.3). For sediment, there were 22 inorganic preliminary
ecoCOPCs out of 25 analytes detected, 27 semivolatile organic preliminary ecoCOPCs out of 27 analytes
detected, and 4 volatile organic preliminary ecoCOPCs out of 11 analytes detected (Table 7.3). Table 7.3 also
indicates which analytes were retained because they exceeded Ohio chemical water quality criteria.

Analytes that were retained as preliminary ecoCOPCs by the preliminary screen were evaluated by a second
screening assessment that identified ecoCOPCs. Methods and results of the screening risk assessment are
presented in Sections 7.4 through 7.6.

7.3.5 Ecclogical Assessment and Measurement Endpoints

The protection of ecological resources, such as the plants and animals and habitats described in Section 7.4.1,
is mandated by a variety of legislation and government agency policies (e.g., the Resource Conservation and
Recovery Act [RCRA] and the National Environmental Policy Act [INEPAY]), which establish protection goals.
To determine whether this protection goal has been met, assessment and measurement endpoints were
formulated to define the specific ecological values to be protected and the degree to which each may be
protected.

An assessment endpoint is defined by EPA (1992a) as “an explicit expression of the environmental value that
18 to be protected.” A measurement endpoint is defined by EPA {1992a) as “a measurable ecological
characteristic that is related to the valued characteristic chosen as the assessment endpoint.” Assessment
endpoints are societal values expressed as ratios that, if they exceed 1.0 or unity, suggest the need for further
examination. The ratios compare an exposure concentration (estimated from a measured concentration in a
medium) and an effects concentration (e.g., the toxicity threshold below which there are no adverse effects).
Measurement endpoeints are the measurement or concentrations (of a chemical and a toxicity threshold) that
are used to define and develop the ratio in the assessment endpoint.

Two such policy goals were defined for the Franklin Steel exposure units. Assessment and measurement
endpeints, along with decision criteria, are provided with each policy goal in Table 7.4:
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» Policy Goal I - The conservation of threatened, endangered, and rare species and their critical or
environmentally sensitive habitats

e Policy Goal 2 - The protection of aquatic populations and ecosystems.
Table 7.4 must be used to understand these matters fully.

The assessment endpoints or ecological resources and their evaluation for the ERA are stated quantitatively in
terms of toxicity or hazard quotients (Barnthouse et al. 1986). A hazard quotient is the ratio of the measured
or predicted concentration of an analyte to which receptors are exposed in an environmental medium, and the
measured concentration of an analyte that adversely affects an organism (benchmark or toxicity threshold). If
the measured concentration equals or is less than the concentration producing an adverse effect (i.e., the ratio
of the two, or the hazard quotient, is less than or equal to 1), the risk is considered acceptable (protective of
the ecological receptor). Any hazard quotient greater than 1 indicates that the ecoCOPC qualifies for further
investigation. Risk or hazard or toxicity quotients are presented in Appendix C and summarized in Section 7.6
for the screening ERA. ldentification of the ecoCOCs is possible only after additional evaluation of observed
biological effects and of the applicability of exposure assumptions, toxicity thresholds, and uncertainties (e.g.,
background risk).

Ratios for assessment endpoints 1, 2, and 3 were calculated for ecoCOPCs in surface water and sediments, as
shown in Table 7.4. Assessment endpoint 1 deals with the protection of T&E species. The ratios for
assessment endpoint 2 were calcuiated for ecoCOPCs in surface water, and deal with the protection of aquatic
hiota, and fish-eating terrestrial predators. The ratios for assessment endpoint 3 were calculated for
ecoCOPCs in sediment, and deal with the protection of sediment-dwelling biota. Calculation and evaluation
of the Hazard Quotients (HQs) for the ecological receptors are discussed in Section 7.¢ for the screening
ERA.

7.4 EXPOSURE ASSESSMENT

Step 2 of EPA’s four-step ERA process, as it applies to the Franklin Steel exposure units, is discussed in this
section. The exposure assessment describes the receptors and quantification of exposure; it examines the
route, magnitude, frequency, duration, trend, and spatial pattern of exposure of each receptor population and
habitat to a chemical or physical stressor. For this assessment, exposure of aquatic biota to analytes whose
concentrations exceeded Ohio chemical water quality criteria in surface water were not further evaluated for
risk. However, exposure of raccoons and herons to those analytes and exposure of all receptors to the other
preliminary ecoCOPCs in surface water was evaluated, as was exposure to preliminary ecoCOPCs in
sediment.

7.4.1 Ecological Receptors and Their Exposure

The risk assessment evaluates the potential for adverse effects measured from the assessment endpoints. The
ecological receptors were chosen to reflect the assessment endpeints. The primary receptor categories (e.g.,
aquatic biota; sediment-dwelling biota; consumers of surface water, i.e., raccoon; and predators of aquatic
biota, i.e., great blue heron) group together species with similar feeding habits and physiologies. Each
exposure class for the Franklin Steel facility represents an assessment endpoint.

7411 Aguatic Exposure Classes and Receptors

The aquatic exposure classes and their ecological receptors at the Franklin Steel facility are:
® Eish and aquatic invertebrates, which include omnivores (e.g., minnows), predators {crayfish), and
o gzgimen&dweiling organisms, inclading caddisflies, mayflies, and worms; and
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o  Water-drinking terrestrial animals and fish-eating carnivores
- Raccoon.
- Great blue heron

Fish and Aqguatic Animals. Fish and aquatic animals are exposed primarily to chemicals in surface water
and in the food they ingest. The exposure concentration for these animals is assumed to be equal to the
measured surface water concentration because the aquatic toxicity thresholds used are expected to protect
aquatic life exposed through multiple pathways. It is assumed that all aquatic animals (omnivores, predators,
and fish) are exposed to the full concentration in surface water by direct contact and all other pathways.
Although sediment-ingesting fish are exposed to analytes in both sediment and surface water, there are no
known dietary toxicity data for such fish.

Sediment-Dwelling Organisms. Sediment-dwelling organisms include the benthic macroinvertebrates such
as mayflies (ephemeroptera), stone flies (plecoptera), and caddisflies (trichoptera) - three taxa of benthic
insects that are unusually sensitive to pollutants. In addition, other invertebrates such as clams, snails, and
worms are sediment-dwelling organisms.

Water-Drinking Terrestrial Animals and Fish-eating Carnivores. The raccoon (Procyon lofor) 1s a
commonly encountered mammal in the riparian areas, fields, and forests near the Franklin Steel facility
{Table 7.5). The raccoon drinks water in the exposure model. Dermal contact with water is expected to be
minor. Great blue herons (Ardea herodias) (Table 7.6) prey upon fish and other aquatic organisms in creeks
and ditches. Bioaccumulated ecoCOPCs in fish bodies could be passed along to this predator. The exposures
of these receptor classes to analytes are estimated from the measured concentrations in the surface water or
sediment and adjusted by exposure factors, as described below.

7.4.2 Quantification of Exposure

The exposure of an endpoint receptor to a chemical in surface water or sediment at the Franklin Steel facility
was quantificd using measured concentrations in the environment and exposure factors to estimate a
receptor’ s exposure per unit concentration of ecoCOPC in the sampled source or exposure medium. Exposure
factors numerically represent the dilution and magnification of contaminant concentrations that potentially
occur along the pathways from source media to the exposed organism. For example, if a receptor obtains one-
half (50 percent) of its food from an area where the water contains one unit of a substance, the receptor’s food
bioaccumulates the substance four times over the water concentration, and the receptor absorbs 100 percent of
the substance in the food, the receptor would have an exposure factor of 2 for that contaminant (0.5 x4 x 1.0
=2). The exposure concentration for an endpoint receptor is obtained by multiplying the measured chemical
concentration in a given medium by exposure factors for the endpoint receptor and the ecoCOPC. For the
screening ER A, the concentration used was the RME concentration, which is defined as the lower of the 95th
percentile upper confidence limit (UUCL) on the mean of sample concentrations and the maximum observed
value. The UCL was calculated by methods described by U.S. EPA (EPA 1992).

Exposure factors are based on published information on diets, the bioaccumulation potential of chemicals, and
foraging areas of the receptors (EPA 1993a). The exposure parameters for the endpoint receptors at the
Franklin Steel facility are provided in the food web (Figure 7.2), life history parameter tables (Tables 7.5 and
7.6), and bioaccumulation tables (Appendix C, Table C.3). Raccoons are assumed to be exposed to surface
water analytes only by ingestion of surface water; surface water is assumed not to be a source of
contamination to terrestrial food consumed by the raccoon (Table 7.5). Great blue herons are considered to
ingest fish from the surface water EUs but only negligible amounts of plant matter and surface water
(Tabie 7.6).
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Exposure equations are presented below. The general equation is:

Exposure = RME concentration = (Quantity of ingested food adjusted for contaminant
upiake + guantity of medium ingested) « AUF = TUF

where:
RME = Reasonable maximum exposure (mg/L water)
AUF = Area use factor, which equals 1 for most receptors (unitless)
TUF =  Temporal use factor, which equals 1 (unitless), and therefore, TUF does not appear in the

equations befow

The equation for sediment-dwelling organisms exposed to analytes in sediment is:

Exposure = RME concentration
where:
RME = Reasonable maximum exposure (mg/kg sediment)

The exposure of raccoons and great blue herons to analytes in water was calculated for both ingestion of
aquatic food and drinking water. Dermal exposure is expected to be minor. The equations were:

For water - Exposure = RME concentration X Iy X AUF
For food - Exposure = RME concentration BCF x I, x AUF

where:
RME =  Reasonable maximum exposure (mg/l.)
Ly = Daily ingestion of water (L/kg body wt/d).
AUF =  Area use factor, which is assumed to be 1 {unitless)
BCF =  Water-to-animal uptake factor (L/kg tissue)
Ia =  Daily ingestion of animal tissue (kg/kg body wt/d)

Likewise, the equation for aquatic organisms exposed to analytes in water is:

FExposure = RME concentration
where:

RME =  Reasonable maximum exposure (mg/L water).
The RME concentration is the lower of the maximum detected concentration and the upper 95" percentile
confidence limit (UCL) on the mean. The RME is a conservative estimate of the central tendency of the
distribution of contaminant concentrations in samples. The RME concentrations used to estimate exposure
are provided in Appendix C, Table C.12.
Body weights for each receptor, ingestion rates, and conversion factors used to calculate dietary exposure are

provided in the receptor tables (Tables 7.5 and 7.6). The fraction of the ecoCOPC detected in ingested water
and tissue that is absorbed was assumed to be the same as that determined through laboratory experiments.
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Ecological receptors use space for food gathering, hiding from predators, resting and reproducing. This space
or area is called the home range. The ratio of the size of the EU to the home range is designated the area use
factor. For raccoons and herons, the size of the EU is given as the length of stream or pond edge where the
water is accessible. The home ranges are given in Tables 7.5 and 7.6, and AUFs were calculated from these
values.

Continuous year-round exposure was assumed for all receptors. Therefore, the TUF is I and was not
expressed in the exposure equations.

These assumptions are compatible with the conservative nature of the screening ER A, and these assumptions
were endorsed by Ohio EPA during the conceptual planning stage.

Toxicity reference values for raccoons and herons described in Section 7.5 are expressed in mg/kg BW/d.
Thus, the comparison of exposure as average daily dose and effects as toxicity reference values are in the
same units to permit one-to-one Comparisons.

The contaminant-specific values for water-to-animal (BCF) bioaccumulation are detailed in Appendix C,
Table C.3. When the BCF was not available for an inorganic analyte, a default value of 500 was used. When
a BCF was not available for an organic analyte, a BCF was calculated by using the relationship log(BCF) =
0.76 x log(Kow) - 0.23 (Lyman, Rheel, and Rosenblatt 1990). The BAFs for prey ingested by herons are the
reported BCFs for fish,

As stated earlier, it is assumed that toxicity values for aquatic receptors exposed directly to sediment and
surface water take into account any uptake of ecoCOPCs by the receptors. Therefore, exposure for aquatic
receptors is equal to the media concentration. When exposures of predators to aquatic prey are modeled,
bioconcentration factors are used as provided in Appendix Table C.3.

7.4.3  Summary of Exposure Assessierit

The RME concentrations of ecoCOPCs in surface water and sediment at the Prankiin Steel facility are
multiplied by bioconcentration factors, ingestion rates, and AUFs to estimate exposure concentrations for
each endpomt receptor, Exposure concentrations are the concentrations of ecoCOPCs in these abiotic media
and their prey to which the endpoint receptors are exposed. These exposure concentrations will be compared
to published toxicity threshold concentrations (Section 7.5) to characterize the risks to endpoint receptors
from direct and indirect exposure to ecoCOPCs in environmental media at the Franklin Steel facility (Section
7.6).

7.5 EFFECTS ASSESSMENT

The third step in EPA’s ERA framework is discussed below. The purpose of the effects assessment is to
present and evaluate the potential response of various receptors to ecoCOPCs and physical stressors at the
Franklin Steel exposure units. Depending on the parameters of exposure, the effects assessment results in a
profile of the potential response of receptors 1o stressors at concentrations or doses (or other units of stress) to
which they are exposed.

7.5.1 Chemical Toxicity

Chemicals i the ecosystem may be directly toxic to organisms or indirectly harmful by reducing an
organism’s ability to survive and reproduce. These disparate effects are characterized by different dose
response relationships and may result from different exposure pathways. The toxicity thresholds used for
organisms at the Franklin Steel facility ERA are based on toxic effects observed in laboratory studies.
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Chronic toxicity resulting from long-term exposure to ecoCOPCs is the primary concern at the Franklin Steel
ERA. YOCs are unlikely to be present at high concentrations because they have degraded, volatilized, and/or
have been transported off the site. Most organisms do not ingest large amounts of sediment. However, VOCs
were quantitatively evaluated for the direct exposure pathway for sediment.

Some metals (e.g., sclenium) accumulate in animal tissues and can have subtle deleterious effects on animals
over long exposure times. Many lipid or fat attracting organic analytes can biomagnify in animals. No
investigations into chronic effects on local plants and animals as a result of exposure to ecoCOPCs have been
conducted at the Franklin Steel facility, and, therefore, reliance was placed on published laboratory studies
that were extrapolated to the field situation at Unzinger’s Ditch.

The toxicity of surface water and sediment analytes varies depending on the receptor species and the
attending physical and chemical factors, the presence of complexing agents, or interaction with other
chemicals at the Franklin Steel exposure units. Animals can be adversely affected in terms of behavioral and
physiofogical changes, including reproductive impairment.

7.52 Toxicity Reference Values

The effects assessment for the exposure-unit specific screening uses toxicity benchmarks obtained from
published databases. The toxicity benchmarks for aquatic biota and sediment-dwelling biota were the
preferred screening values, renamed as toxicity reference values (TRVs) in the computation tables that are
presented in Appendix Tables .1 and C.2, respectively. The sources and descriptions of the toxicological
benchmarks for the surface water and sediment screening values were presented in Section 7.3.5. These tables
present three criteria or thresholds for chemicals in water and two for chemical in sediment. For surface water,
the first value is not used as the preferred threshold in the screening ERA because it is the Ohio water quality
criterton against which all analyte concentrations were previousiy compared (Section 7.3). Instead, the
second source is used; for sediment, only the first value is used. EDQLs were not used as TR Vs in this
evaluation. The dietary toxicity benchmarks for the wildlife receptors mostly were obtained from Sample et
al. (1996}, and they are summarized in Appendix Tables C.13 (raccoon), C.14 (raccoon after body-weight
adjustment) and C.15 (heron).

Two types of toxicological data that were used to assess effects of exposure unit contaminants on terrestrial
ecological receptors exposed in aquatic habitats include:

No Observable Adverse Effect Levels (NOAELSs). NOAELs are the highest tested concentration that caused
no statistically significant increase in adverse effect to the test species in a toxicity test.

Lowest Observable Adverse Effect Level (LOAELSs). LOAELs are the lowest tested concentration that
caused statistically significant increase in adverse effect to the test species in a toxicity test.

For the exposure unit-specific screens, chronic NOAELSs are the preferred toxicity benchmark because the
screen is meant to be conservative. Thus, chronic NOAELs were used whenever possible, especially for the
dietary toxicity benchmarks for the wildlife receptors. Dietary TR Vs for the wildlife receptors were obtained
by adjusting test species TRVs for uncertainties due to toxicity test durations and endpoint differences.
Specifically, if the laboratory toxicity test duration for the effects study of a chemical was acute instead of
chronic, the reported NOAEL was multiplied by an uncertainty factor of 0.1, Likewise, if the observed effect
was a LOAFEL instead of a NOAEL, the reported value was multiplied by an uncertainty factor of 0.1. These
adjustments to the test species dietary TR Vs were assumed to compensate for the uncertainty associated with
the extrapolations from the test species to the wildlife species. Any adjustments to the NOAELs and
LOAELs for the mammals or birds are explained in the columns and footnotes to Appendix Tables C.13 and
C.15, respectively.
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Ecological effects data are available for many ecoCOPCs at the Franklin Steel facility. These data encompass
effects arising from exposure to ingested matter, especially water and food for animals. Data are available for
ecological receptors in the exposure classes for the EUs at the Franklin Steel facility. These data are used in
the screening of analytes to identify inorganic and organic ecoCOCs in the surface water and sediment. Risks
are calculated using the toxicity thresholds for ecoCOPCs.

TRVs are not available for some analytes, especially for sediment-dwelling biota. High concentrations of
bis{2-ethylhexyl) phthalate in Unzinger’s Ditch are of particular concern, and no published TRV was
available for sediment. Because of the special concern for bis(2-ethylhexyl) phthalate, an altemative method
was used to derive a TRV for sediment. This method is described in the following paragraphs.

A sediment quality benchmark (SQB) for bis(2-ethylhexyl) phthalate in sediment was derived by calculating
potentially toxic concentrations by equilibrium partitioning (EPA 1963b). The equilibrium partitioning
approach (EPA 1993b) can be used for non-polar contaminants in sediment. It assumes that the fraction of
the contaminant that is dissolved in pore water is the actual toxic agent. The SQB is estimated by using the
water quality benchmark (WQB) as the pore-water concentration, along with the organic carbon-water
partitioning coefficient (Koc), and the fraction of organic carbon (Fc) in the sediment. The equation is:

SOB = WQB x Koc X Fe

Because the preliminary remediation goal (see Section 8) is intended to protect against toxicity for chronic
exposure, a chronic water quality benchmark is appropriate. The Ohio EPA water quality benchmark for
chronic exposure to bis(2-ethylhexyl) phthalate is the Outside the Mixing Zone Average (OMZA) value for
the Ohio River Basin of 8.4 nug/L. (OAC 3745-1).

A measured value of 1.11 x 10° for the Koc of bis(2-ethylhexyliphthalate (EPA 1996b) was used to caleulated
the SQB. The organic carbon fraction in Unzinger's Ditch sediment is not known, but it is likely to be above
1%. Because lower Fc values translate to lower SQBs, it is conservative to assume that Fec is 0.01. Therefore,
the SQB 15 calculated as:

SQB = 0.0084 mg/L x 1.11 x 10° Likg X 0.01 = 9.3 mg/kg.

This value was lower than conclusions of sediment toxicity studies. A summary of sediment toxicity studies
reported by the European Council for Plasticisers and Intermediates (www.ecpi.org/health-and-environment
fenvironmental-effects/sediment.hitm) cites no-effect levels for Chironomous tentans and Hyalella azteca of
3000 mg/kg (Call et al., 1997}, for Chironomous riparius of 10,000 mg/kg (Brown et al. 1996), and for Rana
arvalis eggs of 600 mg/kg (Wennberg et al. 1997). Therefore, the SQB of 9.3 mg/kg appears to be a
conservative TRV,

7.5.3 Body Weight Conversions

Body weight is an integral part of the units of the exposure equations expressed as average daily dose - mg/kg
BW/d. Because toxicity is related to metabolic rate, which depends on body weight, toxicity benchmarks can
be adjusted to the body weight of the receptor by applying a scaling factor. EPA Region V, as well as other
EPA Regions, especially Region 1V, provides guidance to exclude body weight conversions for birds. For
raccoons, the body-weight corrected TRV used in the screening ERA is caleulated as the product of the test
species toxicity benchmark and the body-weight conversion factor, which 1s the ratio of the test species body
weight and the receptor body weight all raised to the 1/4th power (Sample et al. 1996). The adjusted TR Vs
are shown in Table C.14. Body-weight conversions add more conservatism to the toxicity reference value
(TRV) when the field receptor is larger than the laboratory test organism {e.g., raccoon in field versus mouse
in laboratory’}). The converse, less conservative, prevails when the field receptor is smaller than the laboratory
test organism. Published body weights for receptors are used to estimate exposure by ingestion of
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contaminated matter, Published body weights used in the screening ERA are those presented in EPA (1993a)
and other sources as shown on the receptor profiles (Tabies 7.5 and 7.6 and applied beginning with Appendix
Table C.24).

7.6 RISK CHARACTERIZATION FOR ECOLOGICAL RECEPTORS

Risk characterization correlates exposure and stressor response on endpoint receptors used in the assessment,
summarizes risk or the likelihdod of adverse effects to animals, and interprets the ecological significance of
these findings.

Risk characterization compares exposures to effects to determine the risk or likelihood of harm to various
animals. The ecological assessment endpoints or receptors depend on this comparison by using HQs to
identify ecoCOPCs at the qualifying Franklin Steel exposure units. The HQs form the quantitative basis of
this risk characterization (EPA 1989a).

HQs are the ratios of the estimated exposure concentrations and toxicity threshold concentrations. Exposure
concentrations are derived from measured environmental concentrations (RMEs) by multiplying the measured
concentration by exposure factors. The effects information is expressed as the toxicity reference value or that
concentration that evokes no response or a small response. This relationship is shown as:

Hazard Quotient (HQ) = Exposure Concentration or Average Daily Dose
Toxicity Reference Value

An HQ greater than unity (1.0) indicates that there is a potential for harmful ecological effects and that the
ecoCOPC qualifies for further investigation into its potential to pose a hazard. Although a threshold of 1.0
was used for retention of ecoCOPCs, in realify, HQs may range several orders of magnitude.

In addition te computation of HQs to show ecological risk, the hazard index (HI) was computed. The
definition of an HI is the sum of all individual HQs for ecoCOPCs that have similar toxicological effects (e.g.,
neural, immunological, excretory, or organ). In the screening ER A, a more conservative approach was taken.
All HQs, regardless of toxicological effect, were summed to compute the HI. Therefore, if the HI does not
exceed a threshold, the HI for a single toxicological effect also cannot exceed the same threshold. In screening
ERAs, any HI greater than 1 means that ecological risk may be unacceptable and that further investigation
could be warranted. By contrast, an HI less than 1 means risks are acceptable. While there is no known EPA
policy on HI magnitudes and corresponding nominal levels of risk, the decision threshoid of an HI of 1
remains sufficient to define unacceptable ecological risk for a screening ERA.

7.6.1 Current Screening Risk to Ecological Receptors

Analytes whose surface water concentrations exceeded Ohic chemical water quality criteria are ecoCOCs.
Other analytes whose concentrations were above ESV were retained as preliminary ecoCOPCs. Risks to
ecological receptors form ecoCOPCs under current conditions are estimated by calcuiating HQs for the
ecological receptors. Appendix C presents the screening Qs for all preliminary ecoCOPCs. Tabie 7.7
summarizes all of the screening level HQs greater than 1. This summary is presented on a location by location
basis and an exposure mediom by medium basis.

7.6.2 Aquatic Exposure Units

The EU-specific screens are presented in Appendix Tables C.16 through C.31. Table 7.7 shows the
summarized results of the screening ERA for these preliminary ecoCOPCs.
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7.6.2.1  Surface Water — Unzinger’s Ditch, Downstream Segment

Eight preliminary ecoCOPCs were retained as ecoCOCs because they exceeded Ohio chemical water guality
criteria. They are copper, lead, manganese, mercury, zinc, butyl benzyl phthalate, fluoranthene, and bis(2-
ethylhexyl) phthalate.

Three inorganic and three organic ecoCOPCs for which no Ohio chemical water quality criteria have been

promulgated were identified as posing potential risk with HQs greater than 1. Hach is identified below on a
receptor by receptor basis:

s  Agquatic Biota. Benzo(a)pyrene is the ecoCOPC that poses the highest risk, with an HQ of 79.
Barium and aluminum have the next highest HQs at 35 and 29, respectively. Pyrene has an HQ of
18. No other preliminary ecoCOPC had an HQ greater than 1, The hazard index for aguatic biota at
this BU is 165.

s Raccoon. No ecoCOPCs had HQs greater than 1 for raccoons at this EUL

e Jferon. Mercury is the only inorganic ecoCOPC with an HQ that exceeds 1 (1.6) for herons at this
EU. Bis(2-ethythexyl}phthalate had an HQ of 143.

7.6.2.2 Surface Water — Unzinger’s Ditch, Upstream Segment

Six preliminary ecoCOPCs were retained as ecoCOCs because they exceeded Ohioc chemical water quality
criteria. They are copper, lead, mercury, zinc, fluoranthene, and bis(2-ethylhexyl} phthalate.

Three inorganic ecoCOPCs and one organic ecoCOPC for which no Ohio chemical water quality criteria have
been promulgated were identified as posing potential risk with HQs greater than 1:

e Aquatic Biota. Barium and aluminum have HQs of 35 and 25, respectively. No other preliminary
ecoCOPC had an HQ greater than 1. The hazard index for aguatic biota at this EU is 62.

¢ Raccoon. No ecoCOPCs had HQs greater than 1 for raccoons at this EU.

e Heron. Mercury is the only inorganic ecoCOPC with an HQ that exceeds 1 (1.3) for herons at this
EU. Bis(2-ethylhexyl) phthalate had an HQ of 30.

7.6.2.3  Suarface Water — Qutfali 002

Five preliminary ecoCOPCs were retained as ecoCOCs because they exceeded Ohio chemical water quality
criteria. They are aluminum, barium, copper, lead, and zinc.

Six inorganic and one organic ecoCOPCs for which no Ohio chemical water quality criteria have been
promutlgated were 1dentified as posing potential risk with HQs greater than 1:

Aquatic Biota. Barium is the ecoCOPC that poses the highest risk at this EU, with an HQ of 49. Aluminum
has the next highest HQs at 26. The remaining inerganic ecoCOPCs with an HQ greater than 1
include: zinc {4), copper (3}, and cyanide and mercury (1).The only organic ecoCOPC whose HQ
exceeds 1 is phenanthrene (1). The hazard index for aquatic biota at this EU is 95.

Raceoon. No ecoCOPCs had HQs greater than 1 for raccoons at this EU.

Heron. No ecoCOPCs had HQs greater than 1 for herons at this EU,
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This evaluation is based on the assumptions that the surface water in the area of Outfall 002 are within the
same water quality parameters as the S101 Siphon Dam. This assumption takes into consideration the
detected sediments (L-HA-8 and L-HA-9) and is quite conservative. Based on the location of Outfall 602
and the variation in habitat qualifiers, it is bold to assume the areag are comparable for habitat. This
assumption and conservative measure is utilized base on the fact that no surface water samples have been
collected within the immediate area of Outfall 002 due to intermittent water flow.

7.6.2.4 Surface Water — S101 Siphon Dam

Four preliminary ecoCOPCs were retained as ecoCOCs because they exceeded Ghio chemical water quality
criteria. They are copper, cyanide, lead, and zinc.

Five inorganic and one organic ecoCOPCs for which no Ohio chemical water quality criteria have been
promulgated were identified as posing potential risk with HQs greater than 1:

Aquatic Biota. Barium is the ecoCOPC that poses the highest risk at this EU, with an HQ of 55. Aluminum
has the next highest HQQs at 30. The remaining inorganic ecoCOPCs with an HQ greater than |
include: zinc (4), copper (3), and cyanide (1).The only organic ecoCOPC whose H(Q exceeds 1 is
phenanthrene (1). The hazard index for aquatic biota at this EU is 95.

Raccoon. No ecoCOPCs had HQs greater than I for raccoons at this EU.
Heron. No ecoCOPCs had HQs greater than 1 for herons at this EU.
7.6.2.5 Surface Water — S201 Wetland

Four preliminary ecoCOPCs were retained as ecoCOCs because they exceeded Ohio chemical water quality
criteria. They are copper, lead, manganese, and zinc.

Five inorganic ecoCOPCs for which no Ohio chemical water quality criteria have been promulgated were
identified as posing potential risk with HQ)s greater than 1:

Aquatic Biota. Aluminum is the ecoCOPC that poses the highest risk at this EU, with a HQ of 339, Barium
has the next highest HQ at 113. The remaining inorganic ecoCOPCs with an HQ greater than 1
include: copper (4), manganese (3}, and zinc (2). No organic ecoCOPC HQ exceeds 1. The hazard
index for aquatic biota at this EU is 461.

Raccoon. Only aluminum had an HQ greater than 1 (1) for raccoons at this EU.

Heron. No ecoCOPCs had HQs greater than ! for herons at this EU.

7.6.2.6 Sediment — Unzinger’s Ditch, Downstream Segment

For sediment-dwelling biota, 18 ecoCOPCs were screened as posing potential risk with HQs greater than 1.
Inorganic ecoCOPCs with an HQ greater than 1 incfude: arsenic (2), cadmium (10), chromium (4), copper (2),
lead (22), mercury (3), nickel (2), and zinc (7). Organic ecoCOPCs that had an HQ exceeding 1 include:
anthracene (18), benzo{a)anthracene (44), benzo(a)pyrene (32), bis(Z-ethylhexylDphthalate (67), chrysene

{36), dibenzo(a,hanthracene (24), fluoranthene (3 1), fluorene (7), phenanthrene (35}, and pyrene (34). The
hazard index for sediment-dwelling biota 15 378.
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7.6.2.77 Sediment - Unzinger’s Ditch, Upstream Segment

For sediment-dwelling biota, 14 ecoCOPCs were screened as posing potential risk with HQs greater than 1.
Inorganic ecoCOPCs with an HQ greater than 1 include: arsenic (2), cadmium (4), copper (2}, lead (4),
mercury (1), and zinc (4), Organic ecoCOPCs that had an HQ exceeding [ include: anthracene (4),
benzo(a)anthracene (12), benzo(a)pyrene (6), chrysene (7), dibenzo(a,h)anthracene (6), fluoranthene (8),
fluorene (2), phenanthrene (5), and pyrene {8). The hazard index for sediment-dwelling biota is 77.

7.6.2.8 Sediment — OQuitfall 002

For sediment-dwelling biota, 15 ecoCOPCs pose potential risk with HQs greater than 1. Inorganic ecoCOFPCs
with an HQ greater than 1 include: cadmium (8), chromium (2), copper (5), lead (9), nickel (7), and zinc (5).
Organic ecoCOPCs that had an HQ exceeding 1 include: anthracene (12), benzo(a)anthracene (13),
henzola)pyrene (11), bis(2-ethythexylphthalate (2}, fluoranthene (11), naphthalene (9), phenanthrene (11),
and pyrene (22). The hazard index for sediment-dwelling biota is 129.

7.6.29 Sediment - S101 Siphon Dam

For sediment-dwelling biota, 16 ecoCOPCs pose potential risk with HQs greater than 1. Inorganic ecoCOPCs
with an HQ greater than 1 include: cadmium (10), chromium (2), copper (5), lead (11), mercury (2), nickel
(7), and zinc (7). Organic ecoCOPCs that had an HQ exceeding 1 include: anthracene (12),
benzo(a)anthracene (15), benzo(aypyrene (11), bis(2-ethyihexyl}phthalate (2), chrysene (12), flucranthene
{14), naphthalene (9), phenanthrene (18), and pyrene (22). The hazard index for sediment-dwelling biota is
158,

7.6.2.10 Sediment - $201 Wetland

No ecoCOPCs had HQs greater than 1 for sediment-dwelling biota at this EU. The hazard index is less than 1.

7.6.3  Summary of Current Screening-level Risk to Ecological Receptors

Three preliminary ecoCOPCs exceeded Ohio chemical water quality criteria in all EUs. They are copper,
lead, and zinc. Cyanide, manganese, mercury, butyl benzyl phthalate, fluoranthene, and bis(2-ethylhexyl)
phthalate exceeded water quality criteria in at least one EU.

High HQs from exposure to ecoCOPCs in surface water came primarily from aluminum, barium,
benzo(a)pyrene, phenanthrene, pyrene, and bis(2-ethylhexyl) phthaiate and were indicated primarily for
aquatic biota. Barium and aluminum had HQs above 10 for aquatic biota at all EUs. HQs for these
ecoCOPCs were fairly similar in segments of Unzinger’s Ditch, Outfall 002 and in the S101 Siphon Dam, but
they were several-fold higher in the $201 Wetland surface water. HQs were between 1 and 10 for copper,
cyanide, manganese, and zinc in Qutfali 002, the S101 Siphon Dam and the S201 Wetiand, but mercury, with
HQs between 1 and 2, was the only other inorganic with an HQ above 1 in Unzinger’s Ditch. Therefore, few
inorganics have concentrations high enough to cause ecological concern in the surface water of Unzinger’s
Ditch, and releases of inorganics from the 15-inch tile outfall to the downstream segment of Unzinger’s Ditch
does not cause markedly higher concentrations in the downstream segment than in the upstream segment.
The concentration of aluminum in the §201 Wetland is much higher than at other locations, indicating a likely
source near the wetland. Altematively, surface water analytes in the wetland may be elevated because of
concentration through evaporation during fow precipitation periods,

LAWPCOLAPITW0-0677 11 1\OD003R000677 15 100003-001 doc 7-19



Benzo(a)pyrene and pyrene had HQs above 10 for aguatic biota only in the downstream segment of
Unzinger's Ditch. Bis(2-ethylhexyl) phthalate had HQs for exposure of herons to surface water that were
above 10 in both downstream and upsiream segments, although the HQ in the downstream segment was much
higher than in the upstream segment.

The highest risks from inerganic ecoCOPCs in sediment came from cadmium and lead. Cadmium and lead
had an HQ above 10 for the downstream segment of Unzinger’s [Ditch, Outfali 002 and the $101 Siphon Dam.
Multiple organics had HQs above 10 in the sediment of the downstream segment of Unzinger's Ditch,
Outfall 002 and the S1061 Siphon Dam, while 4-methylphenol, benzo(a)anthracene, and bis(2-
ethylhexyl)phthalate had an HQ above 10 in the upstream segment. The maximum bis(2-ethylhexyl)phthalate
concentrations were 620 mg/kg in the downstream segment, 1.8 mg/kg in the upstream segment, and 17
mg/kg in the $101 Siphon Dam. Therefore, it is likely that Unzinger’s Ditch contains most of the organics
with concentrations high enough to be of ecological concern, and concentrations are generally higher
downstream of the 15-inch tile outfall. No volatile organics occurred at a level that would cause risk to biota
m any water body.

In summary, ecoCOPCs have accumulated in sediments of Outfall 002, the 101 Siphon Dam and both
segments of Unzinger's Ditch. The greatest accumulation of ecoCOPCs is that of PAHs and bis(2-
ethythexyl)phthalate downstream of the 15-inch tile outfall. Sediment sampling in 2001 also showed
significant accurnulations of these compounds in the S101 Siphon Dam sediment. Except for benzo(a)pyrene
and pyrene, which had high HQs in downstream surface water, the ecoCOPCs with the highest HQs in
sediment did not have high HQs in surface water.

-Bis(2-ethyihexyl) phthalate is of special concem because it is an indicator of transport from Franklin Steel
soils with high levels of bis(2-ethylhexyl) phthalate contamination. Concentrations of bis(2-
ethylhexyl)phthalate are much lower in the upstream segment compared to the downstream segment.
Sediment is likely the source of bis(2-ethylhexyl) phthalate contamination of surface water that caused HQs
of 143 and 30 to herons in downstream and upstream segments, respectively. This pattern differs from the
other mator organic contaminant, PAHs. Although lower in the upstream sediment, the concentrations are not
dramatically different as is the case for bis(2-ethythexyl)phthalate. Thislikely is the result of other sources of
PAHSs unrelated to Franklin Steel.

As indicated in the section on habitats {7.3.2.1), sediment per se and anv contaminants mixed into the
sediment move from place to place in Unzinger’s Ditch. Scouring and deposition constitute normal physical
activities in the stream and especially during storm events. In tumn, organisms, and especially benthic
macroinvertebrates, experience the consequence of having their habitat and themselves removed and covered-
up. When sediments are highly contaminated, as some are in certain stretches of Unzinger’s Ditch, additional
adverse consequences may occur. For example, these sediments may coat and smother benthic
marcoinvertebrates, or inhibit movement and access to food sources. This is especially true for organic
centaminants such as petroleum compounds, which appear to be present in the sediment in some areas of
Unzinger’s Ditch.

The high concentrations of organic contaminants also resulted in the laboratory’s high detection limits during
the analysis of some organic compounds in some sediment samples. The high concentrations of organic
compounds such as bis(2-ethylhexylyphthalate can cause interference with the analysis of other organic
compounds. This adds uncertainty to the risk assessment in that some additional chemicals may be present in
sediment that were not reported by laboratory analysis. If present, these additional chemicals could pose risks
to ecological receptors beyond those presented in this screening ERA.
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7.6.4 Future Screening Risk to Ecological Receptors

FFuture screening risks are assumed to be the same as current screening risks in the absence of actions to
remove contaminated sediments and other contaminant sources. Because most sediment ecoCOPCs with high
HQs are also PBT contamimnants (Appendix Tables C.4 through C.11), it is unlikely that they will leach and be
carried out of the Franklin Steel site in any near- to moderate-term future.

7.7 INTEGRATION OF BIOLOGICAL SURVEYS AND CHEMICAL SCREENING RESULTS

In this section a summary of Ohto EPA’s study (Ohio EPA 2001) is presented. The relationship of this study
to the screening ecological risk assessment is also provided. Note that the Ohio EPA places emphasis on the
results of biological sampling for risk assessment and risk management decision making when lotic surface
waters, other than those with aquatic life habitat use designations of limited resource water, have been
impacted.

771 Summary of Chio EPA Biological and Sediment Quality Survey of Unzinger’s Ditch
7.7.1.1 Study Purpose

In September and November 2000 the Ohic Environmental Protection Agency (Ohio EPA 2001} described
habitat guality, sampled fish and macroinvertebrate communities, and analyzed sediment chemistry along
sections of a 1,1 mile reach of Unzinger’s Ditch, a first order tributary Blacklick Creek that enters the Scioto
River in Columbus (Ohio EPA 2001). The objectives of the Ohio EPA study were to confirm appropriate
aquatic life and recreational use designations, establish biological conditions, and evaluate the relative levels
of organic and inorganic contaminants in Unzinger's Ditch.

7.7.1.2 Sampling Localities

Biological and habitat sampling were completed at river mile (RM) 0.9, 0.5, and 0.1. Sediment samples,
which were taken at RM 1.05,0.73, 0.54, 0.53, and 0.40 were split and analyzed in separate labs supervised
by SAIC and Ohio EPA project managers. There were no notable differences among the two lab analyses. A
duplicate sediment sample was acquired from the site at RM 0.40. The SAIC controlied sample data were
used in the downstream and upstream sample groupings for the screening ERA. The Ohio EPA contrelled
sample data were used in the sediment quality survey (OChio EPA. 2001).

7.7.1.3  Use Designations and Habitat Quality

The aquatic life use designation was based on physical habitat conditions as measured by the Ohio EPA’s
Qualitative Habitat Evaluation Index (QHEI). Habitat index scores (Table 7.8} from two sites (RM 0.5 and
0.1) in the lower 0.6 miles of Unzinger’s Ditch indicated the presence of pool and riffle areas, pools greater
than one meter deep, and a variety of instream cover types. Together these conditions are amenable to
supporting a warmwater biological community; hence the Ohiio EP A determmed that the Warmwater Habitat
(WWH) life use designation is appropriate for the Jower 0.6 miles of Unzinger’s Ditch, The low QHEI score
from RM 0.9 {Table 7.8) indicated the channel at this location was modified from its natural state.
Additionally, in the upper section of Unzinger’s Ditch, flow is mtermittent and the channel lacks adequate
pool and riffle areas. Therefore, habitat quality in the upper 0.5 mile segment resulted in the Ohio EPA
recommendation that aquatic life use be designated as Limited Resource Water (LRW).

As defined by the Ohio Water Quality Standards (WQS), Warmwater Habitat is expected to contain the
“typical” warmwater assembiage of aquatic organisms for Ohio rivers and streams and Limited Resource
Water refers to streams that have been “irretrievably altered” such that no appreciable assemblage of aguatic
life can be supported. Usually streams are designated as LRW in watersheds with extensive drainage
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modifications and also may include channels with ephemeral flows. It is pertinent to Unzinger’s Ditch that
the Ohio EPA emphasizes WWH “represents the principal restoration target for a majority of water resource
management efforts in Chio.”

7.7.1.4 Study Results
Sediments

Concentrations of contaminants detected in sediment samples were compared with lowest effect level (LEL)
and severe effect level (SEL) guidelines developed in Ontario and chronic effects criteria developed in New
York. High concentrations of contaminants were present in samples from all sites. Arsenic, copper, and
nickel, three inorganic chemicals, were the only contaminants slightly exceeding LELs at the uppermost site,
RM 1.05. Upstream 35 m from the Franklin Steel NPDES discharge point at RM 0.73, several metals and
seven PAHs exceeded LELs., The most substantially contaminated sediments were obtained at RM 0.54 and
0.53, approximately 0.15 RM downstream of the NPDES outfall. Sediment {rom these two locations
contained concentrations of chromium, lead, zinc, and bis(2-ethythexyDphthalate that exceeded SELs. Levels
of bis(2-ethylhex yl)phthalate at RM 0.54 and 0.53 were extremely high and exceeded New York’s criteria for
the protection of chronic toxicity. Although no SELs were exceeded at RM 0.4 and the concentration of
bis(2-ethylhexyl)phthalate at was approximately 3% of concentrations upstream at RM 0.54 and 0.53, nine of
the eleven PAHs and several inorganic compounds exceeded LELs.

Biological Communities

Fish and macroinvertebrate communities were sampled at RM 0.9, 0.5, and 0.1. Based on the quality of both
communities, the Ohio EPA determined that WWH life use was not attained in Unzinger’s Ditch. At each
site, fish communities were analyzed by an index of biotic integrity (IBI) and macroinvertebrate communities
were assessed by qualitative searches that reported species richness (Table 7.8). 1BI scores range from 12 to
60, worst to best, respectively. No fish were present at RM 0.9, which was in a shallow low-flow segment of
Unzmger’s Ditch. Fish sampling at the lower two sites revealed a community composed predorminately of
pollution tolerant species and yielded IB1 scores of 30 and 32 respectively. Both scores are in the fair range
for headwater streams in the Eastern Combelt Piains ecoregion. However, these scores are significantly lower
than 40, the IBT score indicative of a healthy fish community inhabiting a headwater WWH stream.

Macroinvertebrate communities were rated as poor at RM 0.9 and very poor at RM 0.5 and 0.1. Moving from
the uppermost site downstream, samples yielded taxa richness values (number of taxa) of 24, 14, and 27,
respectively. The uppermost site garnered a slightly higher rating than the lower two because individuals of
one caddisfly species were present. No additional pollution sensitive taxa including mayfly, stonefly, or other
caddisfly species were present in any of the samples. Notably, taxa richness was much lower at RM 0.5,
which is in close proximity to the location where sediments contained the highest levels of contaminants,
which is also closely located to the 15-inch discharge point from Franklin Steel.

7.7.1.5 Summary and Conclusions

The Ohio EPA determined that the lower 0.6 miles of Unzinger's Ditch, based on habitat evaluations, should
be designated as Warmwater Habitat. Their evaluation of habitat upstream revealed channel alterations and
intermittent flows, indicating habitat above RM (.6 should be designated as Limited Resource Water. Upon
classifying habitat, the Ohio EPA analyzed fish and invertebrate communities in the fower 1.1 miles of the
ditch. The condition of both communities was depressed in comparison to that expected in an unimpacted
stream and indicated that the entire 1.1 mile reach did not attain its designated aquatic life use status. Physical
habitat quality in the lower 0.6 mile channel segment was suitable for supporting a warmwater assemblage of
aquatic organisms typical of Ohio streams. Sediments analyzed by the Ohio EPA collected from points in the
middle section, and near the upper and lower ends of the 1.1 mile reach had varying levels of contaminant
concentrations. Except for relatively low amounts of contaminants found near RM 1.05, remaining sediment
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samples had concentrations of inorganic and PAH contaminants that exceeded tolerance levels of benthic
organisms per the report. In some cases concentrations were high enough such that pronounced disturbance
to the sediment dwelling community can be expected (Persaud et al. 1993, as cited by Ohio EPA 2001).
Sediments from approximately 0.15 miles downstream of the Frankiin Steel outfall contained dramaticaily
higher amounts of contaminants than other sample points in the ditch.

Aquatic communities inhabiting Unzinger’s Ditch lack the structure and composition predicted by quality of
physical habitat found there. Coupling habitat quality with findings of harmful levels of contaminanis in
sediments indicates chemical pollution likely is prohibiting aquatic communities from meeting the aquatic life
use designations in Unzinger's Ditch.

7.7.2  Relationship of the Ohio EPA study to Franklin Steel Screening Risk Assessment

Table 7.8 provides a brief summary of the indices used by Ohio EPA to characterize and evaluate Unzinger’s
Ditch. Franklin Steel followed Ohic EPA guidance on a companion study, the Screening ERA. The findings
of the screening ER A are provided in Section 7.6 and Appendix C. The sum of hazard quotients or the hazard
index is shown for specific ecological receptors in Table 7.8.

Findings of the screening ERA corroborate Ohio EPA study resuits. The hazard index values for organisms
that inhabit surface waters and sediments were much greater in the lower 0.6 miles of Unzinger’s Ditch than
in its upper segment. In particular, risks to herons from bis(2-ethylhexyl) phthalate in surface water were
higher in the downstream segment than the upstream segment, probably as aresult of sediment contamination.
Thus, communities inhabiting areas below RM 0.6 are at greater risk of toxicity from contaminants.

7.8  UNCERTAINTIES

Unecertainties in the ERA are discussed in this section by the four steps of the EPA approach to an ERA:
problem formulation, exposure assessment, effects assessment, and risk characterization.

7.8.1 Uncertainties with Problem Formulation

Environmental concentrations of analytes in the soil, sediment, and surface water at and near the exposure
units are based on a limited number of samples. A degree of uncertainty exists about the actual-spatial
distribution of analytes. Exposure concentrations could be overestimated or underestimated, depending on
how the actual data distribution differs from the measured data distribution. Because the estimated 95 percent
UCL of the mean concentrations or maximum detected concentration was used as the RME concentration to
calculate HQs, the estimates of risk from ecoCOPCs are conservative (i.e., protective). Using 95 percent UCL
or maximum concentrations decreases the likelihood of underestimating the risk posed by each ecoCOPC and
increases the likelihood of overestimating the risk.

The full distribution and abundance of organisms comprising the ecological receptors at the exposure units
has not been quantified by field studies, although biological measurements have been taken at three locations
(RM 0.1, RM 0.5, and RM 0.9). The lack of quantitative data introduces uncertainties concerning to what
extent the risk characterization based on the selected receptor species underestimates or overestimates the risk
to organisms that were not used in the risk computations but that are found at the exposure units.
Reconnaissance established the nature and quality of habitat and confirmed the presence of active, visible
animal species. Observations made during this reconnaissance confirmed the presence of organisms essential
to normal ecosystem functioning, such as sediment-dwelling organisms.

PAWPCOLAPITO0-0677 113 1OOOONRO00677 1 5100003-001 .doc 7-23



It is possible that one, or more, of these species at the exposure units is more sensitive than those ecological
receptors for which toxicity data were available. It does not necessarily follow that these unevaluated species
are at significanily greater risk of harmful effects than that estimated in this ERA. This uncertainty is
bounded, however, by the fact that most species present were pollution-tolerant cnes.

7.8.2 Uncertainties with Exposure Assessment

The movement of analytes from source media to ecological receptors was not measured for this screening
ERA, which introduces uncertainties about the actual modes and pathways of exposure to ecological
receptors. Exposure concentrations can differ from measured environmental concentrations due to physical
and chemical processes during transport from source to receptor or as the result of biomagnification through
the food web, These processes were not evaluated quantitatively in this ERA. Although bioaccumulation was
estimated for those receptors ingesting food for which toxicity thresholds were available, it Is possible that
exposure to top predators is underestimated due to biemagnification of certain analytes in their prey.

Conservative exposure estimates were used for absorption of ecoCOPCs by absorption after ingestion of
water (1.0) and tissue (1.0). Overestimating exposure by using conservative exposure concentrations is
thought to counter-balance the underestimation of exposure that results from neglecting certain exposure
modes and pathways of lesser importance, such as inhalation. Additional uncertainties are inherent in
ingestion rates and dietary fractions of plants and animals.

Exposure concentrations are likely overestimated because of conservative exposure factors. Exposure factors
included published bioaccumulation factors, irrespective of species and environmental conditions. It should
be noted that, while the largest bicaccumulation factors may overestimate bioaccumulation by at least one
order of magnitude for some ecoCOPCs, very high biocaccumulation as well as biomagnification are weil-
documented for other analytes, although not necessarily those detected.

Chernical concentrations change through time. Degradation products can be more toxic than some parent
compounds. In situ natural degradation rates are unknown. Without monitoring and documentation, the
change in concentrations of contaminants and their breakdown products cannot be predicted. Therefore, the
risk from degradation products cannot be evaluated.

Finally, the exposure of plants and animals to analytes below detection limits is not considered in the ERA. In
addition, the exposure of ecological receptors to tentatively identified compounds is not considered. The high
concentrations of organic contaminants resulted in high detection limits during the analysis of some organic
compounds in some sediment samples. The high concentrations of organic compounds such as bis(2-
ethylhexyDphthalate can cause interference with the analysis of other organic compounds. This adds
uncertainty to the risk assessment in that some additional chemicals may be present in sediment that were not
reported by laboratory analysis. If present, these additional chemicals could pose risks to ecological receptors
beyond those presented in the ERA.

7.8.3 Uncertainties with Effects Assessment

Toxicity thresholds were based on concentrations reported to have no or littie effect on the test organism or
were estimated conservatively from published toxicity data. Dietary limits used as threshold levels for soils
were derived from NOAELSs or LOAELSs using an uncertainty factor of 0.1 to adjust for both duration and
endpoint of the toxicity study (Opresko et al. 1994). These thresholds would underestimate the risks only to
organisms at the exposure units that are considerably more sensitive than the study organisms. They are more
likely to overestimate the risk to organisms that are equally or less sensitive than the study organisms. The
possibility remains that some thresholds were set at levels at or above which seme harm would occur to
organisms at the exposure units.
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The calculated risks to the ecological receptors at the exposure units are the risks of individual analytes. The
risks from exposure to multiple analytes depend on contaminant interactions; effects could be greater or lesser
than those from a single chemical. This ERA provides findings for specific ecoCOPCs. An evaluation of risk
from chemical mixtures cannot be conducted without additional data and evaluation of alternative models of
contaminant interaction.

There are ne available threshold vatues for some of the ecoCOPCs, especially organic ones, for the ecological
receptors considered. This, of course, contributes to uncertainty. Although these analytes were carried
forward, qualitative as well as quantitative assessment of these analytes was not possible. Uniess surrogate
TRVs are provided by Ohio EPA, risk from these chemicals wiil remain uncertain.

Additional uncertainty exists as to the pertinence of individual organism toxicity for characterizing the risk to
populations and ecosystems. It is possible that populations may compensate for the loss of large numbess of
juveniles or adults with increased survival or birth-rates, and habitats or ecosystems may possess functionally
redundant species that are less sensitive to analytes. Although the exposure unit’s habitats surely possess these
buffering mechanisms, a conservative approach is still justified to risk assessment based on organismal
toxicity thresholds (i.e., NOAELSs). Again, the EPA field study documented depressed macroinvertebrate and
fish communities; thus, the risk predictions are certainly vindicated as being correct predictions.

7.8.4 Elncertainties with Risk Characterization

The uncertainties described above impact the quantification of current and future risks to terrestrial and
aguatic animals at the exposure units. Four additional areas of uncertainty in the risk characterization exist:
off-exposure unit risk, cumulative risk, future risk, and background risk.

Off-Exposure Unit Risk. The risks to off-exposure unit receptors cannot be characterized without clearty
identified pathways (especially any surface water pathways) as well as contaminant tracer studies and off-
exposure unit plant and animal and habitat surveys. Off-exposure unit receptors may be exposed to analytes
via physical and organismal transport processes, but evaluating the exact magnitude of this exposure would
require additional studies. It is unlikely that off-exposure unit receptors would have lower toxicity thresholds
for analytes than the thresholds used for on-exposure unit receptors. In addition, there is little reason to expect
that analytes migrating off exposure unit would be concentrated above measured concentrations at exposure
units at the Franklin Steel facility unless a contaminant bioconcentrates in organisms that move extensively on
and off the exposure unit. In general, the risk to most off exposure unit receptors is likely to be overestimated
rather than underestimated by the risk estimate for on exposure unit receptors.

Cumulative Risk. The ERA estimates the risk to populations of ecological receptors from individual
analytes. Yet, in nature, receptors are exposed simultanecusly to mixtures of chemicals. Generally, the
methods used are sufficiently conservative resulting in individual risks that are overestimated. Nevertheless,
cumulative risk is possible when several living plants and animals are affected simultaneously. Harmful
effects in ecosystems (including effects on individual organisms) may cascade throughout the system and
have indirect effects on the ability of a population to persist in the area even though individual organisms are
not sensitive to the given analytes in isolation. Therefore, the ecological risk characterization for exposure
units at the exposure may underestimate actual risks to plants and animals from cumulative risks. The EPA
field study showed a great deal of cumulative effects.

Future Risk. A third area of uncertainty in the ecological risk characterization is the future risk to the plants
and animals from contamination at the exposure units. The ERA characterizes current risk based on chronic
exposure to measured concentrations of analytes with the potential to persist in the environment for extended
periods of time. Hazard quotients for animals estimate the risk to animal species that would be natural parts of
future successional stages at these areas. Nevertheless, possible mechanisms exist that could significantly
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increase {e.g., erosion, a leaching to surface water or groundwater) or decrease (e.g., enhanced microbial
degradation) the risk to future plants and animals at the exposure units.

Background Risk. Another source of uncertainty is ecological risk relative to background conditions.
Although only inorganic compounds with concentrations above background were examined in the ecoCOPC
screening, some ecoCOPCs were detected above background by a statistically insignificant amount. The
conservative approach to comparing exposure unit concentrations to background likely overestimates the risk
from ecoCOPCs. This means that some ecoCOPCs may not be real ones,

7.8.5 Summary

The most important uncertainties in the ERA are those surrounding the estimates of the contaminant
concentrations to which ecological receptors are actually exposed (exposure concentrations) and the
concentrations that present an acceptable level of risk of harmful effects (toxicity reference values or
thresholds). Mathematically, these uncertainties arise from multiple sources, especially from the lack of
exposure unit-specific data on contaminant transport and transformation processes, organismal toxicity,
animal behavior and diet, population dynamics, and the response of plant and animal populations to stressors
in their environments. Despite these uncertainties, the available exposure unit-concentration data and
published exposure and effects information allow ecoCOPCs (HQs >1} to be identified as risks characterized
for each exposure unit. The findings of Ohio EPA’s Biological and Sediment Quality Study of Unzinger
Ditch 2000 (published on February 12, 2001) assures that ecological risk is real and is being manifested as
real effects.

7.9 SUMMARY OF SCREENING ECOLOGICAL RISK ASSESSMENT

A screening ERA was performed in accordance with guidance from Ohio EPA, EPA Headquarters and EPA
Region V. This guidance specifies a step-by-step procedure. The screening ERA conducted for the Franklin
Steel facility adheres to this guidance and includes the following four steps: (1) problem formulation; (2)
exposure assessment; (3) effects assessment; and (4) risk characterization with attention to uncertainties and
summarization.

Current risks to ecological receptors at the Franklin Steel facility exposure units were characterized by
evaluating ecological assessment endpoints using hazard quotients. Hazard quotients are calculated for
different receptors for every ecoCOPC for which a toxicity threshold concentration was available from
published information. Each hazard quotient compares two concentrations: the estimated preliminary
ecoCOPC concentration (RME) to which a given receptor is exposed, and the TRV for the preliminary
ecoCOPC and receptor. The TRV is a dietary limit or other threshold concentration expected to cause no
harm to the receptor, minimal harm with no ecological significance, or minimal harm to a community of
organisms (i.e., assemblage of species) exposed to the ecoCOPC in an appropriate medium. Thus, the TRV is
a safe, or protective, concentration,

Of the many observed plant and animal taxa, three aquatic classes were selected (sediment-dwellers, fish and
aquatic life, and fish-eating and water-drinking predators}.

7.9.1 Summary of Ghio Chemical Water Quality Criteria Comparison

Concentrations of analytes in surface water were compared to Ohio chemical water quality criteria. Six
inorganic analytes and three organic analytes exceeded the criteria in at least one EU. They are:

« Copper

¢« Cyanide

e lead

e  Manganese
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e Mercury

e Zinc

e Butyl benzyl phthalate

s Fluoranthene

e Bis(2-ethylhexyl) phthalate

7.9.2  Summary of EcoCOPCs from Screening ERA

Hazard quotients were calculated for each qualifyimg exposure unit or exposure unit in the screening ERA. A
number of ecoCOPCs with HQs greater than 1 were found and are summarized below (Tables 7.7, C.28, and
C.29):

Surface water
- Aluminum
- Barium
Mercury
- Benzo{a)pyrene
- Phenanthrene
- Pyrene
- Bis(2-ethylhexyl) phthalate

Sediment
- Arsenic
- Cadmium
- Chromium
- Copper
- Lead
- Mercury
- Nickel
- Zinc
- Bis(2-ethylhexyl)phthalate
- PAHs

Bis(2-ethythexyl)phthalate was retained as an ecoCOPC because concentrations in Unzinger's Ditch
downstream of Mile 0.6 exceed the sediment quality benchmark developed for this contaminant. When this
sediment quality benchmark is used as a TRV, the HQ is 67 for sediment-dwelling biota in the downstream
segment of Unzinger's Ditch.
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8.0 PROTECTION STANDARDS

Protection standards were developed for the chemicals of concern (COCs) identified in the human health risk
assessment (HHRA) and ecological chemicals of concern (ecoCOCs) identified in the ecological risk
assessment (ERA). These protection standards are preliminary in nature and are not intended to serve as final
cleanup goals. Rather they are intended to guide further evaluation of chemical contamination at the Franklin
Steel facility regarding the need for remedial actions. Thus, these protection standards may be considered as
sife-specific preliminary remediation goals (PRGs).

8.1 HUMAN HEALTH PRELIMINARY REMEDIATION GOALS

COCs were identified in the HHRA in soil, sediment, surface water and groundwater. Nine metals and
various SVOCs were identified i “hot spots” within surface and subsurface soils. Benzo(a)pyrene and
benzo(b)fluoranthene were identified as COCs in Unzinger’s Ditch surface water. Seven metals, bis(2-
ethylhexyl)phthalate were identified as COCs in groundwater; however, the presence of elevated metals in
background produces uncertainty concerning the identification of metals as COCs. Protection standards were
developed for these potential “hot spot” contaminants to assist in the evaluation of the need for any corrective
action for these contaminants. Arsenic is the only COC depicted in S109 and 5201. Section 6.6.1 discusses
the detections of arsenic in these areas and the documented occurrence of arsenic in Ohio soils. Data
indicates a thin (5 feet) glacially-deposited layer of naturally-occurring arsenic rich soils. This general
geologic knowledge coupled with lack of elevated arsenic concentrations from the area’s other soil samples
indicate that the detections do not represent contamination and arsenic is attributed to naturally occurring
deposition.

Chemical-specific protection standards for these COCs were developed for specific medium and land use
(commercial/industrial). Possible sources for site-specific PRGs included risk-based values, applicable or
relevant and appropriate requirements (ARARs), or background concentrations for naturally-occurring
constituents.

Site-specific PRGs were developed by using the same exposure parameters, intake equations, and toxicity
data used in the HHRA. In other words, the risk equations were solved for a chemical concentration using an
established risk value (noncancer hazard quotient of 1 and excess lifetime cancer risk value of 1E-06). An
ELCR of 1E-06 was used to develop each cancer-based site-specific PRG to ensure that the cumulative risk
would be beiow the target ELCR of 1E-05. In addition, cancer-based site-specific PRGs were calculated with
an ELCR equal to the target 1E-05 value. National Primary Drinking Water Maximum Contaminant Levels
{MCLs) are the only ARARs available for groundwater. No ARARs were used for soil, sediment, and surface
water, Background concentrations are represented as the lower of the 95% UTL or maximum detected
concentration of these chemicals in background samples.

The human health site-specific PRGs are presented in Table 8.1, based on a ELCR of both 1E-06 and 1E-03.
In cases where background or ARARSs exceed risk-based calculations, the site-specific PRG should be based
on the ARAR or background. In addition, issues such as naturally-occurring levels of metals and non-site-
related sources (e.g., PAH sources) need to be considered before determining the level of corrective action
required.

Note that while not listed in Table 8.1, lead is a possible COC in Unzinger’s Ditch downstream of RM 0.6.
Lead was detected at a maximum concentration of 775 mg/kg. The EPA screening level for soil exposure is
400 mg/kg, therefore, lead is considered a possible COC in sediment for the downstream stretch of
Unzinger’s Ditch.
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8.2 ECOLOGICAL PRELIMINARY REMEDIATION GOALS

Ecological site-specific PRGs are developed for contaminants of ecological concern in surface water and
sediment and are intended to protect individuals and populations of ecological receptors at and near the
Franklin Steel facility. For aquatic biota, the site-specific PRGs are based on Ohio chemical water quality
criteria or, in the absence of criteria, the preferred screening values (Appendix Table C. 1), or site background
if this value is lower than background. For sediment-dweiling biota, the site-specific PRGs are based on
published toxicity benchmarks (the preferred screening vaiues in Appendix Table C.2) or site background
concentrations if the preferred screening value is lower than the background concentration.

Te become an ecoCOC that requires a site-specific PRG, an analyte must occur consistently in the surface
water or sediment of a lotic stream segment that fails 1o meet the chemical and biological criteria specified by
OAC 4735-1 or in the surface water or sediment of a lentic water body. In other cases, concentrations must
be high enough to produce a reasonable likelihood that they will cause harm to the biological community. For
this analysis, 1t is assumed that in a stream that failed to meet biological criteria, any contaminant that
exceeded the Ohio chemical water quality criteria and/or produced a minimum calculated HQ of 1 for any
given receptor in the screening ERA (Section 7.6) is an indicator of sufficient contamination to cause harm to
biota. Indeed, the Ohio EPA study (Ohio EPA 2001) measured the presence of such harm and reported it as
poor to very poor biological conditions. Other contaminants that might cause less harm are assumed to be
distributed in the BU similarly to the distribution of ecoCOCs for which site-specific PRGs are derived.
Therefore, any remedial action taken for the ecoCOCs with high HQs can be expected to remediate also any
harm from collocated ecoCOCs with Jower H(Js.

The Ohio EPA (Ohic EPA 2001} divided Unzinger’s Ditch into two similarly sized segments, one
downstream and one upstream of Mile 0.6. In addition, to these two segments, the Outfall 002 drainage
system was added for evaluation and comparison. These segments are represented chemically by samples
taken either upstream or downstream of a 15-inch tile outfall just upstream of Mile 0.6. Both segments of
Unzinger’s Ditch failed to meet chemical water quality criteria {Section 7.3) and biological criteria {Section
7.7y and have ecoCOPCs with HQs above | (Section 7.6). They were thus designated ecoCOCs, Other
analytes were designated ecoCOCs because they exceeded Ohio chemical water quality criteria.

The ecoCOCs in surface water and sediment in Unzinger’s Ditch are:

s downstream surface water - aluminum, barium, copper, lead, manganese, mercury, zinc,
benzo(a)pyrene, butyl benzyl phthalate, fluoranthene, bis(2-ethylhexyl) phthalate, and pyrene;

¢ upstream surface water - aluminum, barium, copper, lead, mercury, zinc, fluoranthene, and bis(2-
ethythexyl) phthalate;

¢ downstreamn sediment - arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc,
anthracene, benzo(a)anthracene, benzo{a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h)
anthracene, fluoranthene, fluorene, phenanthrene, and pyrene; and

= upstream sediment — arsenic, cadmium, copper, lead, mercury, zinc, anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, phenenthrene, and pyrene.

A biological investigation was not dene by Chio EPA on the S101 Siphon Dam nor the S201 Wetland.
However, these locations did not meet chermnical criteria for lentic water. The ecoCOCs in surface water and
sediment with HQs above 1 in Outfall 002, the 5101 Siphon Dam and the S201 Wetland are:

Outfall 002 surface water - aluminum, barium, cepper, lead, mercury and zinc;

S101 Siphon Dam surface water — aluminum, barium, copper, cyanide, lead, zinc and phenanthrene;

5201 Wetland surface water — aluminum, barium, copper, lead, manganese, and zinc;

Outfall 002 sediment - cadmium, chromium, copper, lead, nickel, zinc, anthracene, benzo(a)anthracene,
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benzo(a)pyrene, bis(2-ethylhexyl)phthalate, fluoranthene, naphthalene, phenanthrene, and pyrene;
and

S101 Siphon Dam sediment — cadmium, chromium, copper, lead, mercury, nickel, zinc, anthracene,
benzo(a)anthracene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene,
naphthalene, phenanthrene, and pyrene; and

§201 Wetland sediment - none.

The development of site-specific PRGs for each of the above ecoCOCs is detailed in the following
subsections,

8.2.1 Surface Water

Site-specific PRGs for surface water are based on background concentrations, chemical water quality criteria,
and the screening values presented in Appendix Table C.1. Ohio EPA Qutside Mixing Zone Average
(OMZA) water quality criteria were the first choice, followed by chronic NAWQC. EPA Tier I chronic
benchmark values wese used in the absence of NAWQUC benchmark data. Aquatic effects benchmarks are
expressed for chronic exposure, where chronic exposure is defined for the minimum 7-day low flow that
would occur in a 10-year period. Therefore, chronic benchmarks, including OMZA criteria, were chosen for
PRGs because they protect aquatic life over long periods of time.

Tabie 8.2 presents background data from the site, Ohio chemical water quality criteria (OAC 3745-1), and
other toxicity benchmark values along with site-specific PRGs for surface water. When the background value
was above the toxicity benchmark, the background concenfration was chosen as the site-specific PRG,
because it is not reasonable to clean up concenirations below naturally occurring background concentrations.

The site-specific PRGs recommended for the surface water ecoCOCs are:

e aluminum ~ 250 ng/L (all locations),

e barium — 80 pg/L (all locations),

* copper — 10 pg/L (all locations),

e cyanide -~ 12 pg/L (S101 Siphon Dam only),

e lead - 6.4 pg/L {all locations),

e manganese — 100 pg/l. (Unzinger’s Ditch downstream and 5201 Wetland),
e mercury — 0.77 pg/L (Unzinger’s Ditch downstream and upstream),

s zinc — 120 pg/L (all locations),

e benzo(a)pyrene ~ 0.014 ng/lL (Unzinger’s Ditch downstream only),

e butyl benzyl phthalate — 23 ug/L. (Unzinger’s Ditch downstream only),

e fluoranthene — 0.8 pg/l, (Unzinger’'s Ditch downstream and upstream),

¢ phenanthrene ~ 2.3 pg/L (S101 Siphon Dam only),

e pyrene — 0.3 ug/L (Unzinger's Ditch downstream only), and

e  bis(Z-ethylhexyl) phthalate - 8.4 pg/L. (Unzinger’s Ditch downstream and upstream).

8.2.2 Sediment

Site-specific PRGs for sediment are based on background concentrations and preferred screening values
presented in Appendix Table C.2. Ohio EPA’s preferred hierarchy of Environmental Screening Valuesis: 1)
Consensus-based TECs (MacDonald, Ingersoll, and Berger 2000) and 2) EPA Region 5 Environmental Data
Quality Levels (EDQLs). Only TECs were used to develop PRGs for sediment. EDQLs were not used as
TRVs, and therefore, were not used to develop site-specific PRGs.
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Table 8.3 presents background data from the site and the toxicity benchmark values along with site-specific
PRGs. When the background for an ecoCOC was above its toxicity benchmark, background was chosen as
the site-specific PRG, because it is not reasonable to clean up concentrations below naturally occurring
background concentrations.

The site-specific PRGs recommended for the sediment ecoCOCs are:

arsenic — 21.2 mg/kg (Unzinger’s Ditch downstream and upstream),

cadmium — 2.3 mg/kg (Unzinger’s Ditch and 5101 Siphonr Dam),

chromium — 43.4 mg/kg (Unzinger’'s Ditch downstream and 5101 Siphon Damy),
copper - 33.8 mg/kg (Unzinger’s Ditch and S101 Siphon Dam),

lead — 35.8 mg/kg (Unzinger’s Ditch and S101 Siphon Dam),

mercury — 0.18 mg/kg (Unzinger’s Ditch and $§101 Siphon Dam),

nickel - 42.2 mg/kg (Unzinger’s Ditch downstream and 5101 Siphon Dam),

zinc ~ 138 mg/kg (Unzinger's Ditch and S101 Siphon Damj,

total PAHs — 1600 pg/kg (Unzinger’s Ditch downstream only),

anthracene — 57.2 pg/kg (Unzinger’s Ditch and 5101 Siphon Dam),
benzo(a)anthracene — 108 pg/kg (Unzinger’s Ditch downstream and upstream),
benzo{a)pyrene — 150 pg/kg (Unzinger’s Ditch and S101 Siphen Dam),

chrysene - 166 ug/kg (Unzinger’s Ditch and S101 Siphon Dam),
dibenzo(a,h)anthracene — 33 ug/kg {Unzinger’s Ditch downstream and upstream),
flucranthene — 423 pg/kg (Unzinger’s Ditch downstream and S101 Siphon Dam),
fluorene ~ 77.4 ng/kg (Unzinger's Ditch downstream and upstream),
phenanthrene - 204 pg/kg (Unzinger's Ditch and S101 Siphon Dam),

pyrene — 195 pg/kg (Unzinger’s Ditch downstream only), and
bis(2-ethylhexyljphthalate — 9300 pg/kg (Unzinger's Ditch downstream and S101 Siphon
Dam}.

The units of site-specific PRGs for organic ecoCOCs were converted from mg/kg, as shown in Table 8.3 and
in the screening ERA, to pug/kg, which is the standard unit for reports by analytical laboratories.

The site-specific PRG of 1600 pg/kg for total PAHs (MacDonald, Ingersoll, and Berger 2000) should be used
in addition to evaluating each PAH individually, to be sure that the sum of PAHs with site-specific PRGs and
PAHSs without site-specific PRGs does not cause the site-specific PRG for total PAHs to be exceeded when no
individual PAH exceeds its site-specific PRG. For example, the sum of site-specific PRGs for individual
PAHs is 1,410 ng/kg; concentrations of other PAHs, such as acenaphthene, benzo(bpluoranthene,
benzo(g,h,)perylene, benzo(k)fluoranthene, and indeno(1,2.3-cd)pyrene, when added to the sum of individual
PRG concentrations, could exceed 1,600 pg/kg. Therefore, without the site-specific PRG for total PAHs,
locations for which remediation is appropriate could be missed.

A site-specific PRG of 9,300 pgikg for bis(2-ethythexylphthalate in sediment was derived by using
equilibrium partitioning to calculate a TRV for pore water. Measured bis(2-ethylhexyl) phthalate
concentrations are above this the toxicity benchmark derived for sediment. Toxicity was also indicated by
high HQs for herons exposed to bis(2-ethylhexyi) phthalate in surface water. Sediment is a likely source of
bis(Z-ethylhexyl) phthalate in surface water but, as detailed in the following paragraph, the quantitative
coniribution of sediment to bis(2-ethythexyl) phthalate in surface water is predictable.

It is assumed that most bis(2-ethylhexyl) phthalate in sediment comes from contaminated soil washed into the
Unzinger's Ditch by overland water flow, either directly or through drains. The bis(2-ethylthexyl) phthalate in
surface water is assumed to come primarily by leaching from socil- and sediment-bound bis(2-ethylhexyl)
phthalate, However, the reported surface water concentrations probably do not reflect bis(2-ethylhexyl)
phthalate dissolved from sediment. Instead, because the reported concentrations in surface water are for
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unfiitered water, they probably incliude some particle-bound bis(2-ethyihexyl) phthalate. Since only dissolved
chemicals are bioconcentrated this would lead to an overestimate of exposure to herons via ingestion of fish.
Direct refeases of dissolved bis(2-ethylhexyl) phthalate via the drain at the beginning of the downstream
segment may also contribute to surface water concentrations.

8.2.3 Summary

PRGs were devetoped for the ecoCOCs in surface water and sediment in Unzinger’s Ditch, the S101 Siphon
Dam, Outfall 002 drainage system and the S201 Wettand at or near the Franklin Steel facility. Ohio chemical
water quality criteria, published data and data from the Franklin Steel Site were used to develop these site-
specific PRGs. Fourteen site-specific PRGs for surface water and nineteen PRGs for sediment are advanced.
These are believed to be conservative values and can be used with confidence that they protect ecological
receptors in the sediment and surface water.
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9.0 SUMMARY

9.1 SITE INVESTIGATION

Ten SWMUs and 12 new AQUs were investigated during the Franklin Steel RFI. In order to characterize and
define the site’s potential impact on environmental media surface water, sediment, soil, and groundwater
sampies were collected from ali SWMUSs and AOCs and analyzed for TAL constituents in accordance with
the Frankiin Steel RFI Workplan (ERM 1993), Part 2 Work Plan (B &N 2006), and associated modifications.

As outlined in Section 2.0 (Characterization of the Environmental Setting) of this report, the environmental
setting of the Franklin Steel site is now well understood as a result of this investigation and research. Site
geologic data from the RFI indicate that the Franklin Steel site is situated near the western flank of a
preglacial carved bedrock buried valley that was filled with glacial deposits which exists in the area. The
valley-fill consists of glacial outwash and till deposits that may have been laid down in a braided stream
environment.

The results of the RFY investigation indicate that the hydrogeologic setting underlying the facility consists
primarily of glacial cutwash and till ranging from well sorted fine silt, clay, and sand to poorly sorted fine to
coarse gravel. The most consistent lithologic type found at the surface of the facility was siltv-clay with
varying amounts of sand and gravel. Averaging approximately 11.5 feet thick across the entire site, this
upper-most layer appears to be very impermeable as compared to the underlying sand or sand and gravel
water bearing zone. Groundwater was encountered at various depths throughout the site ranging from 8 feet
bgs to 16 feet bgs. Composition of the saturated zone vared considerably. The lithology ranges from fine-
grained sand with some silt to gravel (up to 40 mm) with some sand.

Groundwater flow under the Franklin Steel site and the adjacent area appears to be in an easterly direction
towards the central portion of the buried valley. This is also in the general direction of the Taylor Road Welt
Field, which serves as the principle groundwater discharge point. There seems to be a groundwater
depression, or discharge area, along the ditch next to the south-boundary’s railroad tracks between S§109-PZ02
and S109-PZ04.

Potential sources of contamination were identified in the REI Description of Current Conditions (ERM-
Midwest, 1993). Waste Characterization Data Sheets, that include detailed information conceming the
physical and chemical properties of potential contaminants associated with these sources, were developed
during the RFI and are included in this report {(Appendix A).

Chemical constituents were noted above established background criteria (see Section 6.1.1) in variouns units
mvestigated. The number and concentration of chemicals found in the two former drum storage areas,
SWMUs 5109 and S201, was relatively low. In SWMU 5109, a number of inorganic constituents including
aluminum, arsenic, barium, cadmium, chromium, lead, and mercury all exceeded background concentrations.
SVOCs detected in 5109 were primarily PAHs (naphthalene, phenanthrene, and 2-methylnaphthalene) and
phthalates, with dibenzofuran as the only other SYOC found. Concentrations of PAHs and phthalates
exhibited m general a decrease with depth. The most common PAH was 2-methylnaphthalene and the most
common phthalate was bis(2-ethylhexyliphthalate. The only VOC detected in S109 was acetone.

In SWMU S$201, a number of inorganic constituents including aluminum, arsenic, cobalt, copper, lead,

mercury, nickel, vanadium, and zinc all exceeded background concentrations. SVOCs detected in S201 were
di-n-butylphthalate and bis(2-ethylhexyi}phthalate.
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The industrial area (S101 through S108) exhibited a number of constituents above background concentrations.
The inorganic RCRA metal constituents barfum, cadmium, chromium, lead, mercury and silver ail exceeded
background concentrations. Numerous SVOCs were detected in the industrial area that consisted primarily of
PAHs and phthalates. Concentrations of PAHs generally exhibited a decrease with depth and icluded
benzo(a)pyrene, fluorene, pyrene and dibenzo(a,h)anthracene.

Concentrations of phthalates generally exhibited a decrease with depth and included butyl benzyl phthalate
and bis(2-ethylhexyi)phthalate. Numerous VOCs were found in the industrial area, including acetone, 2-
butanone, ethylbenzene, methylene chloride, toluene, trichloroethene, and xylenes.

Soil Resulis of RFI Part 1

Chemical constituents were detected above protection standards in 9 of the 10 SWMLUJs. None of the COCs
(inorganic, SVOC, and VOC) detected in soil were reported above PRG values in:

¢  SWMU 5101 - Stormwater Drainage System;
Inorganics

For SWMUs S109 and S201 arsenic was detected above the protection standards at isolated sample locations
and depths. The documentation presented in SAIC’s March 16, 2001 submittal concerning additional SVOC
and arsenic sampling results concluded that arsenic concentrations in 5109 are naturally occurring and in
5201 were an anomaly, Ohio EPA found the sampling results of the SAIC March 16, 2001 submittal to be
acceptable, and concluded the RFI sampling activities in $109 and S201 (Ohio EPA, 20061).

In SWMU S201, iron was detected at 126,000 mg/kg in soil sample S201-SB10 at the 12-13 ft. depth interval.
However, the shallower soil sample collected at S201-SB10 (5-6 ft.) detected iron below the protection
standard at 26,100 mg/kg. The protection standard for iron is 100,000 mg/ke.

The industrial area (SWMUs S101 through S108) exhibited concentrations of chromium, lead, or iron above
Region 9 PRGs in:

e SWMU 5103 — Shot Blast Dust Cellector, iron was detected at a concentration of 166,000 mg/kg
(5103-8B02) and lead was detected at concentrations of 1,110 mg/kg and 1,010 mg/kg at S103-SB02
and S103-5B03, respectively (August 1997).

e SWMU 5104 — Former Shot Blast Dust Storage Area , lead was detected in 1 of 9 samples at a
concentration of 810 mg/kg at S104-8801 (October 1997).

e SWMU S105 - Former Caustic Rinse System and Caustic Sludge Holding Tank, chromium (461
mg/kg) and lead (4,070 mg/kg) were detected in 1 of 12 samples at $105-SB04 (August 1997);

e SWMU S106 — Oxidizer System, chromium was detected in I of 23 samples at a concentration of
1,120 mgfkg at S106-8S02 (October 1993). Lead was detected in 4 of the 23 soil samples, at
concentrations ranging from 830 mg/kg (S106-SB02) to 4,310 mg/kg (5106-5503) during October
1993 — August 1997,

e SWMU S107 - Drum Storage Area #1, lead was detected in 1 of 41 soil samples at a concentration of
472 mg/kg at S107-5504 (October 1993); and
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e  SWMUS108 ~Drum Storage Area #2, chromium was detected in | of 118 samples in S108-SB15 at
a concentration of 313 mg/kg (September 1997). Lead was detected in 8 of 118 soil samples at
concentrations ranging from 402 mg/kg (S108-5SB13) to 1,840 mg/kg (S108-SB15) during October
1993 — August 1997 .

All of these protection standard exceedances were limited to the 0-1 {t. depth interval. Therefore, elevated
concentrations of inorganic COCs appear to be limited to the O-1 ft. depth interval at these sample Jocations,

Pesticides/PCBs

PCB Arcclor-1254, was found at a concentration of 100 pg/kg at S107-SB10 (March 1998) and 840 ug/ke
{S108-SS09) in samples collected from the surface to 5 ft. depth interval. PCBs were not detected in any of
the samples belfow the surface to a 5 ft. depth interval. In addition, the pesticide, methoxychlor, was found in
one sampie at a concentration of 44 pug/kg (S108-S819) at a surface depth of 0-1 ft.

SVOCs

None of the SVOCs detected in SWMUs S101 through 5106, S109, and 5201 were reported above their
respective protection standard.

Only 5 (i.e., S107-S501, 5503, 8804, S505 and S107-5B03) of the 41 soil samples coliected in SWMU 5107
— Drum Storage Area #1 reported a SVOC (i.e., benzo(ajanthracene, benzo(a)pyrene, benza(b)fluoranthene
and bis(2-ethylhexyl)phthalate) concentration above its respective protection standard. All five samples were
collected from the O-1 ft. depth interval. A deeper sample (2-3 ft. or 5-6 ft. depth interval) was also analyzed
at all five locations and reported concentrations below their respective protection standard. Therefore, SVOC
concentrations reported above protection standards appear to be limited to the 0-1 ft. depth interval at these
five soil sample locations.

In SWMU 5108, only 3 of the 118 soil samples reported an SVOC concentration above its respective
protection standard. Surface soil sample 5108-5S03, reported benzo{a)pyrene above its respective protection
standard in the 0-1 ft. depth interval. However, the $108-8503 soil sample collected from the 2-3 ft. depth
interval reported a benzo(a)pyrene concentration below the protection standard. Therefore, elevated
cencentrations of benzo(ajpyrene are limited to the 0-1 ft. depth interval at the S108-SS03 sample location.

Sofl  boring S108-SB13  reported concentrations of  benzo(ayanthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and dibenzo(a h)anthracene above their respective protection standard at the 7-8 ft.
depth interval. However, none of these SVOCs were detected or reported above their respective protection
standard in the 5-6 ft. depth interval.

VOCs

For alf 10 SWMUs, only SWMU S107 — Drum Storage Area #1 exhibited VOCs above their respective
protection standard. Surface soil samples coilected at S107-SB07 and S107-SB12 reported concentrations of
trichloroethene (TCE) and total xylenes, respectively, above their respective protection standards for the 0-1
ft. depth interval only. Two additional soil samples were collected at deeper sample intervals for both sample
focations. The depth intervals of the deeper samples collected at S167-SB0O7 were 5-6 ft. and 10-11 ft. The
depth intervals of the deeper samples collected at S107-SB12 were 5-6 ft. and 8-0 ft.  All of the deeper
samples at both locations reporied VOC concentrations below their respective protection standard.
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Soil Resuits of RFI Part 2

The purpose of the RFI Part 2 investigation was to determine whether there is contamination from any
releases of hazardous wastes and hazardous constituents as a result of operations that occurred at the 12 new
AOCs. The RFIPart 2 was not designed to determine the full nature and extent of contamination, but rather
document the highest potential contamination associated with each of the AOCs as determined through fietd
observation and subsequent sampling of the most heavily stained areas.

Chemical constituents were detected above protection standards in six of the 12 AQCs. None of the COCs
{inorganic, SVOC, and VOC) detected in soil were reported above Region 9 PRGs:

e  AQCs C - Shot Blast Dust Bags Storage Area;

e AQOCs D - Filter Press Storage Pad Area;

¢ AQOCs E - Former Hazardous Waste Storage Pad;

o  AQOCs G — Thermal Oxidizer Building Doorway Areas;

e AQOCs [ - Heavy Drum Storage Pad; and

AQCs K - Former Drum Storage Area — Trailer Parking Lot, Southwest Corner of Property.

In AOCs A, one detected concentrations of benzo(a)pyrene was reported above the Region 9 PRGs.
Benzo(ajpyrene was detected at a concentration of 491 pg/kg at A-GP-6 (0-1) during October 2006. All other
detected COCs were reported below respective PRGs.

In AOCs B, one concentration of arsenic was reported above the Region 90 PRGs. Arsenic was detected at a
concentration of 93.7 mg/kg at B-GP-8 (0-1) during October 2006. All other COCs were reported below the
Region 9 RPGs.

In AOCs I, the inorganic RCRA metal constituents chromium, iron, and lead were reported above there
respective PRGs. Chromium concentrations were 732 mg/kg in F-HA-2 (0-1) and iron concentrations were
154,000 in F-GP-18 (0-1} during October 2006 sampling. Lead concentrations ranged from 2,860 mg/kg (F-
HA-2 (0-1)) to 4,610 mg/kg (F-GP-17 (0-1)) in October 2006. No other detected COCs were reported above
the Region 9 PRGs. Various SVOCs were detected in AOCs ¥, The compound Z-methylnapthalene
(3,035 pg/kg), benzo(a)pyrene (845 ug/kg), benzo(b)tluoranthene (1,055 ng/kg), dibenzo(a,h)anthracene (960
ug/kg), inden(1,2,3-cd)pyrene (895 ug/kg), 4,6-dinitro-2-methylphenol (1,710 pg/kg), 2.4-dinitrophenol
(12,850 ug/kg) were ail detected in F-GP-18 (0-1). No other detected SVOCs were reported above PRGs.

In AOCs H, one detected concentration of lead was reported above the PRGs. Lead was detected at a
concentration of 1,540 mg/kg at H-GP-23 (0-1) during the October 2006 sampling event. No other detected
COCs were reported above their respective protection standard. Three SVOCs were detected in AQCs H
above the Region 9 PRGs. The compounds benzo(a)pyrene (163 pg/kg), dibenzo(a,h)anthracene (186 nug/kg)
and 4-nitrophenol (2,260 pg/kg) were all detected in H-GP-20 (0-1). No other detected SVOCs were reported
above PRGs.

In AOCs 1, the inorganic RCRA metal constituents chromium, iron, and lead were above Region 9 PRG
values for one surface soil sample only. Chromium (546 mg/kg), iron (163,000 mg/kg) and lead 5,060
concentrations were detected at J-HA-4 (0-0.5) during the October 2006 sampling. No other detected COCs
were reported above their respective PRG screening value.

In AOCs L, both aluminum and iron and numerous SVOC constituents were reported above Region 9 PRGs
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at one sample location. Aluminum concentrations were detected at L.-HA-8 and L-HA-9 at 8,940 mg/kg and
3,810 mg/kg, respectively. Iron concentrations were detected in L-HA-8 at 21,100 mg/kg and L-HA-9 at
24,100 mg/kg Various SVOCs were detected ranging from 8.6 mg/kg (naphthalene in L-HA-9) to 181 mg/kg
(2,4-Dinitrophenol in L-HA-8). No other detected COCs were reported above their PRG screening value.
Groundwater Results

Contiguous Area #1 encompasses active process, drum storage areas, and the adjacent field formerly used for
drum storage to the east. Contiguous Area #2 consists of SWMU S201 and the area immediately surrounding
SWMU S201. The area east of Contiguous Area #2 consists of the Jefferson Township Well Field which has
monitoring wells and water supply wells. The Jefferson Township Well Field is located downgradient of
Contiguous Area #2 which is located downgradient of Contiguous Area #1.

As indicated previously in Section 4.6, various metals, SVOCs and VOCs were detected in groundwater
above Region 9 PRGs.

Metals
¢ Aluminum peaked at 2.4 mg/L in sample location S109-MWO06;
¢  Arsenic peaked in S108-MWO03 at a concentration of 0.028 mg/L,;
e Beryllium peaked in S107-PZ01 at a concentration of 0.78 mg/L.
e  Cobalt peaked in SI08-PZ22 at a concentration of 0.028 mg/L;
» Iron peaked in S109-MWO6 at a concentration of 12.6 mg/L;
¢ Manganese peaked 1in S201-PZ01 at a concentration of 3.9 mg/L.;
¢ Nickel peaked in $109-MWO03 at a concentration of 0.25 mg/L.
SVOCs

s Bis(2-ethylhexyl)phthalate has been detected above the Region 9 tap water exposure value of 4.8
ug/L during 7 sampling events since October 2000.

VOCs
e Chloroethane peaked in S109-MWO6 at a concentration of 540 ng/L..

e Methyiene chloride in S105-MWO1 has only been detected during one other sampling event (April
2001) at a concentration of 0.51 JB g/L. which is below the MCL.

s Concentrations of viayl chloride in S109-MW06 peaked during the October 2007 sampling event ata
concentration of 9.2 J pg/l.. Prior to January 2003, vinyl chloride was not detected.

Results of the last three semianniual monitoring events (May and November 2006, and October 2007) indicate
groundwater results reported above their respective Primary MCL were limited to RFI monitoring wells
S101-MWOIR, and S105-MWOT in Contiguous Area #1 and S109-MWO06 in Contiguous Area #2. The
area’sground water aquifer system extends beyond Contiguous Area #1 downgradient into Contiguous Area
#2; therefore, the impacted ground water is not confined to only Contiguous Area #1.
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9.2 RISK ASSESSMENT

In order to evaluate the threat to human and ecological receptors from the identified chemicals in the SWMU
and AOCs areas, an HHRA and screening ERA was conducted. The HHRA and ERA for the Franklin Steel
facility examined the presence of chemical constituents in environmental media at and near the site, the
potential routes of exposure to human and ecological receptors, and the likelihood of adverse effects
following contact with these constituents. Results of the risk assessments are summarized below for each
exposure unit. Constituents identified as COCs present unacceptable risks (HI greater than 1 and or ELCR
greater than 1BE-05) and require further consideration to determine the need for remedial action.

For the purpose of quantifying exposure and risk, the site was divided into the following three exposure units:

e Exposure Unit 1 - Active Operations Area;
¢« Exposure Unit 2 — Inactive Operations Area; and
e Exposure Unit 3 — Unzinger’s Ditch

HHRA

A baseline HHRA was conducted for all three exposure units. Receptors for Exposure Unit I included
current site workers and future construction/utility workers. For Exposure Units 2 receptors inchaded future
construction/utility workers and hypothetical trespassers. Exposure Unit 3 included the evaluation of
hypothetical trespassers. Chemicals were identified as COCs if risk from exposure to any receptor evaluated
exceeded 1E-05 excess lifetime cancer risk or noncancer hazard index of 1. The following COCs based on
human health risks were identified.

Soil: Several SVOCs (e.g., (ie., benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene and bis(2-ethylhexyl)phthalate) constituents are present at
elevated concentrations in localized areas (“hot spots™) of Exposure Unit 1 (see Section 6.1.3). Arsenic was
identified as a COC in Exposure Units 1 and 2; however, the presence of arsenic is relative to background
concentrations and data strongly suggests arsenic is a naturally occurring compound (see Section 6.6.1).

Groundwater: Bis(2-ethyihexyl)phthalate and vinyl chioride were identified as COCs. In addition, arsenic
was identified as a COC; however, as discussed in Section 6.6.1, the presence of metals in groundwater is
relative to the naturaliy-occurring concentrations (see Section 6.6.1).

Surface Water: Benzo(a)pyrené, benzo(b)fiuoranthene, benzo(kfluoranthene and bis(2-ethythexylphthalate
were identified as COCs in Unzinger's Ditch surface water.

Sediment:  Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,  benzo(k)fluoranthene,
dibenzo(a.h)anthracene, indeno(1,2.3-cd)pyrene and bis(2-ethylhexyl)phthalate were identified as COCs in
Unzinger’s Ditch. In addition, seven metals (alumimum, antimony, arsenic, barium, cadmium, iron, lead, and
thaliium) were identified as COCs in Unzinger’s Ditch sediment via the quantitative risk characterization.
There is no equivalent value for sediment.

ERA

A screening ERA was performed in accordance with guidance from Ohio EPA, EPA Headquarters and EPA
Region V. This guidance specifies a step-by-step procedure. The screening ERA conducted for the Franklin
Steel facility adheres to this guidance and includes the following four steps: {1) problem formulation; (2)
exposure assessment; (3) effects assessment; and (4) risk characterization with attention t¢ uncertainties and
summarization.
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Current risks to ecological receptors at the Franklin Steel facility exposure units were characterized by
evaluating ecological assessment endpeints using hazard quotients. Hazard quotients are calculated for
different receptors for every ecoCOPC for which a toxicity threshold concentration was available from
published information. Each hazard quotient compares two concentrations: the estimated preliminary
ecoCOPC concentration (RME) to which a given receptor is exposed, and the TRV for the preliminary
ecoCOPC and receptor. The TRV is a dietary limit or other threshold concentration expected to cause no
harm to the receptor, minimal harm with no ecological significance, or minimal harm to a community of
organisms (i.e., assemblage of species) exposed to the ecoCOPC in an appropriate medium. Thus, the TRV is
a safe, or protective, concentration.

Of the many observed plant and animal taxa, three aquatic classes were selected (sedimeni-dwellers, fish and
aquatic life, and fish-eating and water-drinking predators).

Concentrations of analytes in surface water were compared to Ohio chemical water quality criteria. Six
inorganic analytes and three organic analytes exceeded the criteria in at least one EU. They are:

copper

cyanide

lead

manganese

mercury

zinc

buty} benzyl phthalate
fluoranthene
bis(2-ethylhexyl) phthalate

Hazard quotients were calculated for each qualifying exposure unit or exposure unit in the screening ERA. A
number of ecoCOPCs with HQs greater than 1 were found and are summarized below:

Surface water

aluminum

barium

benzo{a)pyrene
phenanthrene

pyrene

bis(Z-ethylhexyl) phthalate

Sediment

arsenic

cadmium

chromium

copper

lead

mercury

nickel

zine

PAHs
bis(2-ethylhexyl)phthalate

INWPCOLAPITVI0-U677 IS NOOKINRO00677 15 100G03-001 doc g.7



Bis(2-ethylhexyl)phthalate was retained as an ecoCOC in sediment because concentrations in Unzinger’s
Ditch downstream of Mile 0.6 (south of the 15-inch tile outfall) exceed the sediment quality beachmark
developed for this contaminant.

For purposes of the screening ERA, constituents exceeding Ohio water gquality criteria and/or HQs greater
than 1 can be considered ecoCOCs.

93 PROTECTION STANDARDS

Protection standards were developed for all COCs identified in the HHRA and ecoCOCs identified in the
ERA. These protection standards are not intended to serve as final cleanup goals but are intended to guide
further evaluation of chemical contamination at the Franklin Steel facility regarding the need {or remedial
actions. Thus, these protection standards may be considered as site-specific preliminary remediation goals
(PRGs).

Site-specific PRGs for human health COCs were developed for specific medium and land use (i.e., industriai).
Passible sources for PRGs included risk-based values, applicable or relevant and appropriate requirements
(ARARS), or background concentrations for naturally-occurring constituents.

Site-specific PRGs were developed by using the same exposure parameters, intake equations, and toxicity
data used in the HHR AL In other words, the risk equations were selved for a chemical concentration using an
established risk value (noncancer hazard quotient of 1 and excess lifetime cancer risk value of 1E-06). An
ELCR of 1E-06 was used to develop each cancer-based site-specific PRG to ensure that the cumulative risk
would be below the target ELLCR of 1E-05. In addition, cancer-based site-specific PRGs were calculated with
an ELCR equal to the target 1E-05 value. National Primary Drinking Water MCLs are the only ARARs
available for groundwater. No ARARs were used for soil, sediment, and surface water. Background
concentrations are represented as the lower of the 95% UTL or maximum detected concentration of these
chemicals in background samples.

A range of human health site-specific PRGs, based on the ELCR of 1E-06 and 1E-05, are presented in Table
8.1. Incases where background or ARARs exceed risk-based calculations, the site-specific PRG should be
based on the ARAR or background. In addition, issues such as naturally-occurring levels of metals and non-
site-related sources (e.g., PAH sources) need to be considered before determining the level of corrective
action required.

Ecological site-specific PRGs are developed for contaminants of ecological concern in surface water and
sediment and are intended to protect individuals and populations of ecological receptors at and near the
Franklin Steel facility. For aquatic biota, the site-specific PRGs are based on Ohic chemical water quality
criteria or, in the absence of criteria, the preferred screening values (Appendix Table C.1), or background
{Tables 4.3.2,4.3.2A,4.3.9, and 4.3.11) if this value is lower than background. For sediment-dwelling biota,
the PRGs are based on published toxicity benchmarks (the preferred screening values in Appendix Table C.2)
or background concentrations (Tables 4.3.2,4.3.2A, 43.9,4.3.11, and 4.3.12) if the preferred screening value
is lower than the background concentration.

Table 8.2 presents background data from the site, Ohio chemical water quality criteria (OAC 3745-1), and
other toxicity benchmark values along with site-specific PRGs for surface water. When the background value
was above the toxicity benchmark, the background concentration was chosen as the site-specific PRG,
because it is not reasonable to clean up concentrations below naturally occurring background concentrations.
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The site-specific PRGs recommended for the surface water ecoCOCs are:

alumimum — 250 ug/L (all locations),

barium — 80 gg/L. (all locations),

copper — 10 pg/L (all locations),

cyanide —~ 12 pg/L (8101 Siphon Dam only),

lead - 6.4 ng/L (all locations),

manganese — 100 pg/L (Unzinger’s Ditch downstream and 5201 Wetland),
mercury — 0,77 pg/l. (Unzinger’s Ditch downstream and upstream),

zinc — 120 pg/L (all locations),

benzo(aypyrene — 0.014 pg/L (Unzinger's Ditch downstream only),

butyl benzyl phthalate — 23 pg/L (Unzinger's Ditch downstream only),
fluoranthene — 0.8 pg/L (Unzinger’s Ditch downstream and upstream),
phenanthrene — 2.3 png/L. (101 Siphon Dam only),

pyrene — 0.3 pg/l, (Unzinger's Ditch downstream only), and
bis(2-ethylhexyl)phthalate — 8.4 ug/L (Unzinger's Ditch downstream and upstream).

Table 8.3 presents sediment background data from the site and the toxicity benchmark values along with
sediment site-specific PRGs. When the background for an ecoCOC was above its toxicity benchmark,
background was chosen as the site-specific PRG, because it is not reasonable to clean up concentrations
below naturally occcurring background concentrations.

The site-specific PRGs recommended for the sediment ecoCOCs are:

arsenic — 21.2 mg/kg (Unzinger’s Ditch downstream and upstream),

cadmium -~ 2.3 mg/kg (Unzinger’s Ditch, Outfall 002 and §101 Siphon Dam),

chromium - 43.4 mg/kg (Unzinger’s Ditch downstream, Outfall 002 and S101 Siphon Dam),

copper — 33.8 mg/kg (Unzinger’s Ditch, Outfall 002 and S101 Siphon Dam),

lead ~ 33.8 mg/kg (Unzinger’s Ditch and S101 Siphon Dam),

mercury — 0.18 mg/kg (Unzinger's Ditch, Outfall 002 and S101 Siphon Dam),

nickel — 42.2 mg/kg (Unzinger’s Ditch downstream, Qutfall 002 and $101 Siphon Dam),

zinc — 138 mg/kg (Unzinger's Ditch, Outfall 002 and $S101 Siphon Dam),

total PAHs - 1600 pg/kg (Unzinger's Ditch downstream only),

anthracene ~ 57.2 ug/kg {Unzinger’s Ditch, Outfall 002 and S101 Siphon Dam),

benzo(ayanthracene — 108 ug/kg (Unzinger’'s Ditch downstream, Outfali 602 and upstream),

benzo(a)pyrene — 130 ng/kg (Unzinger’'s Ditch, Outfall 002 and S101 Siphon Dam),

chrysene — 166 ug/kg (Unzinger’s Ditch and 5101 Siphon Dam),

dibenzo(a,h)anthracene - 33 pg/kg (Unzinger's Ditch downstream and upstream),

fluoranthene — 423 pg/kg (Unzinger’s Ditch downstream, Ouifall 002 and $101 Siphon Dam),

fluorene —77.4 pg/kg (Unzinger's Ditch downstream and upstream},

phenanthrene — 204 pg/kg (Unzinger’s Ditch, Outfall 002 and 5101 Siphon Dam),

pyrene — 195 pg/kg (Unzinger’'s Ditch downstream only), and

bis(2-ethylhexyliphthalate — 9300 ug/kg (Unzinger’s Ditch downstream, Qutfall 002 and 5101
Siphon Dam).

A site-specific PRG was derived by equilibrium partitioning for bis(2-ethylhexyl)phthalate in sediment
because it may cause risk to ecological receptors in sediment. In addition, the contribution of contaminated
sediment to surface water may cause risk to great blue herons from bis(2-ethylhexyl)phthatate in prey.
Therefore, a site-specific PRG was developed for bis(Z-ethylhexyDphthalate in sediment.
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9.4 RECOMMENDATIONS FOR FURTHER ACTION

9.4.1 Soils

Based on the results of the HHRA, a Corrective Measures Study (CMS) will be required to address metals and
various SVOCs and VOCs in soil and the additional “hot spots” of other surface soil constituents in Exposure
Unit 1 that may present an elevated risk to site workers and future construction/utility workers based on the
calculated ELCR.

The HHRA indicated an elevated risk potential from arsenic in surface soils in Exposure Unit 2. Based on the
available evidence, the presence of arsenic is believed to be naturally occurring. The concentration of other
mnorganic, and concentration and number of SVOC and VOC contaminants that are above background in this
area are relatively low and not sufficient to pose an unacceptable risk to human health. No further action is
recommended for SWMUs S109 and S201.

9.4.2 Groundwater

Groundwater modeling was conducted for organic constituents in the industrial area (Exposure Unit 1) using
soil contaminant concentrations. The results indicate that all modeled constituents attennate (below EPA
Region 9 PRGs) directly beneath the source zones within the soils even with the Jefferson Township Well
Field operating at capacity. Based on this information, sources within the industrial area soils minimally
impact site groundwater.

Analysis of data through the HHRA identified bis(2-ethylhexyl)phthalate and vinyl chloride in groundwater
as COCs for the future construction/utility worker receptor. The site-specific PRGs developed for these
constituents are 6 ng/L and 2 pg/L, repetitively. For bis(2-ethylhexybphthalate, there have been no detectable
concentrations since the groundwater monitoring wells (including the Jefferson Township monitoring wells)
were sampied using low-flow sampling techniques in 2006. The previous groundwater sampling method,
using bailers for collection, has been connected with concentrations of bis(2-ethyihexylphthalate in
groundwater samples. This appears to also be the case with historic sampling events at the site. Therefore,
this COC is not being considered for further evaluation.

As for vinyl chloride, concentrations have been reported above the MCL for six consecutive sampling events
(January 2003 to October 2007) in monitoring well S109-MW06. Prior to January 2003, vinyl chloride was
not detected. Monitoring well S109-MWO06 is located immediately east of the drainage ditch situated between
SWMU 108 (Drum Storage Area#2) and SWMU 108 (Former Drum Storage Area #3). Well S109-MWO6 is
located within the drinking water source protection area (five-year time-of-travel zone) for the Jefferson
Township Water & Sewer District public water system and may require further evaluation during the CMS to
address these detected impacts.
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9.4.3 Surface Water

Based on the results of the HHRA, arsenic, benzo(a)pyrene, benzo(b)fluoranthene and benzo(k fluoranthene
were identified as COCs in Unzinger’s Ditch surface water. The ERA tdentified aluminum, barium, copper,
cyanide, lead, manganese, mercury, zinc, benzo(a) pyrene, butyl benzyl phthalate, fluoranthene,
phenanthrene, pyrene and bis(2-ethythexyl)phthalate as ecoCOCs in this medium (i.e., S101, storm water
holding ponds, Unzinger’s Ditch, efc.).

The evaluation of surface water is based on a data sef consisting of 4 background and 15 Unzinger’s Ditch-
related surface water samples. The source of these contaminants is not clearly identifiable. All constituents
can be found in the industrial area. Only aluminmam, barium, copper, lead, mercury, zinc and bis{2-
ethylhexylphthalate are present in 5109 and S201. Fluoranthene, phenanthrene, and pyrene are PAHs that
are generally indicative of anthropogenic activities and may be due to runoff from the railroad bed, asphalt
areas, or industrial sources not associated with the Franklin Steel site.

No further action is recommended for surface water at this time. Corrective actions at the industrial area are
expected to reduce the concentrations of constituents in surface soils to levels that are within acceptable risk
ranges. A reduction in surface soil concentrations is expected to reduce concentrations of constituents in
surface water mnoff that could discharge via the Siphon Dam and Outfall 002 to Unzinger’s Ditch. In
addition, corrective action for sediment, which also could be a source for surface water COCs, will be
evaluated in a CMS (see Section 9.4.4),

9.4.4 Sediment

Based on the results of the HHRA, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenzofah)anthracene and indeno(1,2,3-cd)pyrene were identified as COCs in
Unzinger’s Ditch sediment. The ERA identified arsenic, cadmium, chromium, copper, lead, mercury, nickel,
zing, anthracene, benzo{a)anthracene, benzo(a)pyrene, chrysene, dibenzo(ah) anthracene, fluoranthene,
fluorene, phenanthrene, pyrene, and bis{2-ethylhexyl)phthalate as ecoCOCs in this medium for the S101
holding pond, Outfall 002 and Unzinger’s Ditch,

Elevated levels of metals and bis{2-ethylhexylphthalate that may be due to on site sources are present in

Unzinger’s Ditch downstream of the outfall of the 15-inch tile. Because of the presence of these constituents,
Unzinger's Ditch will be included within the CMS for Franklin Steel.
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