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1 Introduction 

C&D Technologies (C&D) has retained URS Corporation (URS) to develop and implement 
environmental investigative programs for C&D’s Attica Indiana Facility located at 200 West 
Main Street, Attica, Fountain County, Indiana (the Site or Facility).  This Work Plan describes 
the proposed programs for the Facility and fulfills the Resource Conservation Recovery Act 
(RCRA) Facility Investigation (RFI) Work Plan requirements set forth in Section 14.b. of the 
United States Environmental Protection Agency (U.S.EPA) Region 5 Administrative Order of 
Consent (Order) (RCRA-05-2007-0003, U.S.EPA ID NO.: IND 000 810 754), signed January 
18th, 2007 and included as Appendix A.     

This introduction includes discussions of the Order background and of the RFI Work Plan goals 
at the Attica Facility.  Section 1.3 outlines the organization for the remainder of this RFI Work 
Plan. 

1.1 Administrative Order of Consent Background 

The Administrator of the U.S.EPA issued the Order to C&D on January 18, 2007 under Section 
3008(h) of the Solid Waste Disposal Act, commonly referred to as RCRA, as amended by the 
Hazardous and Solid Waste Amendments of 1984.  The Order states that C&D must identify and 
define the nature and extent of releases of hazardous constituents at or from the Facility, 
beginning with a Current Conditions Report (CCR).  C&D submitted to U.S. EPA on March 1, 
2007 the CCR that identified 15 solid waste management units (SWMUs) and areas of concern 
(AOCs) to be further evaluated as part of the RFI.  U.S. EPA’s April 20, 2007 letter to C&D 
concerning the CCR, questioned the location of PCB containing capacitors that were mentioned 
in the Screening Site Inspection Report for Eltra Corporation C&D Batteries Division Attica, IN 
Facility (SSI Report) by Ecology and Environmental, Inc. submitted to U.S.EPA on October 12, 
1990.  C&D responded in a June 7, 2007 letter to the U.S. EPA that low level PCBs were 
contained in two former DC Generators that were taken out of service in 1988.  As a result of the 
DC Generators having contained PCBs, C&D has identified the area where the DC Generators 
were located as an AOC/SWMU that will be further investigated in the RFI.  The CCR is 
incorporated into the RFI Work Plan by reference.           

The Order also requires C&D to submit an RFI Work Plan preceding the RFI investigation.  The 
RFI report must describe the nature and extent of any releases of hazardous waste and hazardous 
constituents at or from the Facility which do not pose an unacceptable risk to human health and 
the environment, and provide the basis for those conditions, including an evaluation of the risks.     

The Order requires C&D to demonstrate by July 30, 2008, through submitting an Environmental 
Indicators (EIs) Report that all current human exposures to contamination at or from the Facility 
are under control and migration of all contaminated groundwater at or from the Facility is 
stabilized.  Additionally, C&D must propose to U.S. EPA by August 1, 2009, the final corrective 
measures necessary to protect human health and the environment from all current and reasonably 
expected future unacceptable risks due to releases of hazardous waste or hazardous constituents 
at or from the Facility. 
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1.2 RCRA Facility Investigation Work Plan Goals 

C&D has developed RCRA objectives at the Attica Facility to guide the approach to complete 
the RFI, meet the EIs, and propose final corrective measures if needed.  C&D has, therefore, 
identified the following RFI Work Plan Goals: 

 Ensure protection of human health and the environment through the development and use of 
a conceptual site model (CSM) based on a thorough understanding of Facility chemicals of 
concern (COCs), migration pathways, and exposure potential. 

 Prioritize actions taken during the RFI using a risk-based phased approach to address 
potentially significant issues early in the process and focus, if needed, final corrective 
measure decision making. 

 Appropriately comply with all regulatory requirements, focusing on obtaining positive 
Government Performance Report Act (GPRA) EI determinations in a timely manner. 

The following general approaches have been established to meet each of the above stated goals. 

1.2.1 Protection of Human Health and the Environment 
C&D has incorporated the information from individual SWMUs and AOCs, along with more 
general Facility data, into a Facility-wide CSM.  The CSM is developed from information on 
potential sources, physicochemical characteristics, potential constituent release mechanisms, 
potential environmental pathways, and potential receptors for the Facility.  The CSM will allow 
development of reasonable exposure scenarios to focus future investigative activities and to 
support appropriate risk-based decision making.  The CSM is dynamic and should be tested and 
refined as Facility-specific information, collected in a phased approach, is obtained.  The CSM 
provides the remedial decision-making team a tool that more accurately allows for the realistic 
evaluation of the potential threats to human health and the environment so that investigative and 
risk management needs are addressed more efficiently.  The CSM for the Attica Facility is 
presented in Section 3.3 of this Work Plan.  Upon completion of the RFI, the CSM will be 
revised, as necessary, and form the basis for the scope and schedule for subsequent phases of the 
RFI, such that they and other future corrective measure if needed remain focused on the most 
important priorities. 

1.2.2 Risk-Based Phased Approach 

In an effort to facilitate efficient decision-making during the RFI process, C&D will utilize a 
risk-based phased approach at the Attica Facility.  The primary objective of the risk-based 
phased approach is to focus the investigation on those COCs and units (i.e., SWMUs or AOCs) 
that most likely present a potential risk to human health and/or the environment.  To this end, the 
initial phases of the RFI will collect sufficient information regarding the nature of environmental 
conditions at the Attica Facility to develop a prioritized approach for addressing corrective action 
needs for the Facility.  Implementing the prioritized approach will result in one of the following 
decisions for each SWMU or AOC in the RFI: 

 No Further Action Under the Current Use Scenario; 

 Additional Data Collection and/or Risk Evaluation;  
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 Interim Measures (if needed); or 

 Corrective Measures Proposal (CMP) or Corrective Measures Study (CMS) (if needed). 

This approach will accelerate corrective action if needed where it is most necessary, rather than 
waiting until all units have been fully delineated and characterized before corrective measures 
are implemented.  

1.2.3 Environmental Indicators Determination 
Environmental Indicators are measures being used by the RCRA RFI program to go beyond 
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the 
quality of the environment (U.S.EPA, 1999a).  The two EIs developed “indicate the quality of 
the environment in relation to current human exposures to contamination” (EI RCRIS Code 
CA725) and the “migration of contaminated groundwater” (EI RCRIS Code CA750).  A positive 
EI CA725 indicates that there are no “unacceptable” human exposures to “contamination” that 
can be reasonably expected under current land- and groundwater-use conditions, while a positive 
EI CA750 indicates that the migration of “contaminated” groundwater has stabilized, and that 
monitoring will be conducted to confirm that contaminated groundwater remains within the 
original “area of contaminated groundwater”. 

1.3 DOCUMENT ORGANIZATION 

The remainder of this RFI Work Plan includes descriptions of the RFI program elements 
required by the Order and is organized as follows:  

 Section 2 provides background information including a brief description and history of the 
Facility and its environmental setting (e.g., land use, topography, geology and 
hydrogeology). Section 2 also includes a brief summary of the operational history of the 
Facility and a list of the SWMUs and AOCs; 

 Section 3 provides the Project Management Plan (PMP) with an overview of the  RFI 
technical approach, overall management approach, project team responsibilities and 
activities, and project communication; 

 Section 4 provides the  RFI scope of work and objectives for the soil and groundwater 
investigation, and proposed project schedule; and 

 Sections 5 through 10 address those components identified in Section 14.b. of the Order 
which consist of the following: Field Sampling and Analysis Plan (FSP), RFI Quality 
Assurance Project Plan (QAPP), site specific Health and Safety Plan (HSP), and Community 
Relations Plan (CRP), respectively.  With the exception of the Data Management Plan, all of 
the other above referenced project plans are presented in Appendices B through E.  

 Section 10 provides references used in developing this RFI Work Plan. 
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2 Environmental Setting & Characterization Plan 

This section presents an overview of the Attica Facility including location, a brief discussion of 
the environmental setting, operational and regulatory history, and a list of SWMUs and AOCs 
that require investigation.  A more detailed description of these elements has been provided in 
the March 2007 Current Conditions Report (CCR) submitted to U.S. EPA by Clayton Group 
Services, Inc. (Clayton) on behalf of C&D. 

2.1 GENERAL DESCRIPTION 

2.1.1 Facility Location and Description 

The Site is located within the Middle Wabash River Valley within west central Indiana.  The Site 
is located along the eastern bank of the Wabash River approximately 900 feet northeast of US 
Highway 41 in Fountain County, Indiana.   The elevation of the site is approximately 520 feet 
above mean sea level.  A Site Location Map is included as Figure 2-1. 

The physical setting surrounding the Site is characterized as the northwest border of the Tipton 
Till Plain physiographic province of Indiana. The Tipton Till plain is generally featureless, flat to 
gently-rolling plain, which is interrupted in places by very low-relief end moraines and extensive 
areas of ice disintegration features that resulted from the Wisconsinan glacial advancement. The 
border of the Tipton Till plain is marked by the Wabash River Valley, which is the principal 
feature beneath the Site (USDA, 2003). 

The Site is located at 200 West Main Street in Attica, Fountain County, Indiana. The land use 
surrounding the Site is industrial, commercial, and residential with the Attica Wellhead 
Protection Area located southwest of the Site along the Wabash River.  The Site is bounded on 
the southeast by Third Street; to the southwest by Main Street; the Wabash River to the 
northwest; and is located in a mixed area of industrial, commercial, and residential use.   

The C&D Facility manufactures large motive and standby power lead acid batteries for 
commercial, industrial, and military applications.  Manufacturing processes include casting / 
curing lead battery parts, pasting battery grids, plate processing, battery assembling, charging 
and finishing.  Supporting operations at the Attica Facility include material receiving, product 
shipment, quality control laboratory analysis, equipment maintenance, wastewater pretreatment, 
waste management, and administration. The Facility is surrounded by chain-link fencing and 
occupies approximately 12.5 acres in which there are approximately 295,000 square feet of 
interconnected buildings existing on site. 

2.1.2 Regional Geology and Hydrogeology 

The regional geology consists of unconsolidated glacial deposits overlying clastic and carbonate 
bedrock units.  The glacial deposits include till deposits of cobbles to sand mostly in the 
boundaries of the Wabash River channel.  Bedrock consists of shale and sandstone with 
limestone that dips to the southwest (USGS, 1994).   

The Wabash River basin was completely covered by Wisconsinan glaciation.  As ice lobes 
advanced into the Wabash Valley, the Attica outwash fan was deposited that consists of cobbles, 
gravel, and sand. The Wabash River Valley is underlain by approximately 140 feet of 
unconsolidated, valley-train glaciofluvial deposits consisting of sand and gravel. The 
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unconsolidated deposits occur in a narrow band that parallels the Wabash River. Water is 
produced from the sand and gravel of Pleistocene age that is overlain by till (USGS, 1994).  The 
well depths in the till range from 70 to 160 feet.  These sand and gravel deposits can produce 
upwards of 1,600 gallons per minute (gpm), and have been test pumped at up to 2,500 plus gpm.  
The yields of these wells are more than adequate for domestic and stock use and are the main 
areas of municipal production wells.  

The Attica city wells are completed in the Wabash River alluvial valley fill deposits (alluvium) 
of sand and gravel at a depth of approximately 110 to 120 feet below ground surface (bgs). The 
Wabash River alluvium has very steep sidewalls in connection with the bedrock valley walls that 
run approximately parallel to the river.   Located below the unconsolidated deposits are 
Pennsylvanian age sandstones of the Raccoon Creek Group and Carbondale group and the 
Mississippian age  and shales of the Borden Group (IDEM, 1999). 

West of the Site lies the contact between the Pennsylvanian and Mississippian age bedrock units.  
The Raccoon Creek and Carbondale group consists of interbedded shale and sandstone with thin 
beds of limestone and coal.  The Borden Group consists of siltstone and shale with minor 
sandstone and discontinuous limestone (USGS, 1994).  The groundwater entering the bedrock in 
the upgradient areas east and southeast of the Site flows in a northwest direction to its discharge 
point, the alluvium, and the Wabash River (IDEM, 1999).   

The following site specific geologic information was gathered during a preliminary 
hydrogeologic investigation conducted by Clayton (Clayton, 2006a).  The unconsolidated 
materials encountered during investigation activities consist of 10 to 15 feet of topsoil, fill sand 
and silty or sandy clay. This sequence of materials overlie 35 to 40 feet of poorly sorted, light 
yellow to brown  sand and gravel comprised of angular to well rounded rock fragments ranging 
in size from 2 to 25 mm in diameter.  These surficial deposits generally occur to a depth of 
approximately 47 to 50 feet.  A shallow water bearing zone occurs at a depth of approximately 
40 feet within the coarse-grained sand and gravel deposit.  This water bearing zone is separated 
from the underlying deposits by approximately 5 feet of a dense gray till.  Below the till is 
approximately 30 to 40 feet of a brown/reddish brown, well sorted, fine- to coarse-grained sand. 
Underlying this sand is approximately 20 feet of a brown/reddish brown, well sorted fine- to 
coarse-grained sand and gravel.  The depth of the valley train alluvium was determined to be 145 
feet during the investigation.  Due to poor sample recovery at depths below 120 feet, the 
subsurface lithology at greater depths was not characterized.   

2.1.3 Water Resources 

Surface Runoff and Surface Water Resources 

Regional drainage flows in a southwestern direction off the western side of the Cincinnati Arch. 
The Wabash River is a trunk stream that flows generally to the southwest except in areas that 
were modified by ice age deposits or erosional surfaces of bedrock.  The Wabash River flows 
across the Pennsylvanian sandstone in a shallow bedrock channel wall toward Attica where the 
river channel joins the deep buried bedrock channel that contains the thickest sand and gravel 
deposits.   
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Fountain County is within the drainage basin of the Wabash River. Most of the surface water in 
the county drains into the river through two main tributaries and their branches. In the northern 
part of the county, Shawnee Creek flows west and empties into the river south of Attica. Coal 
Creek, which drains a much larger area than Shawnee Creek, heads in Montgomery County, 
enters the east central part of Fountain County, and flows southwest. It empties into the Wabash 
River directly south of the county line. Several other creeks that have small watersheds empty 
into the Wabash River at various places (USDA, 2003).  

At the Site, the deepest part of the buried channel is not under the Wabash River bed, but located 
beneath the Facility on the eastern bank of the Wabash River.  There is more than 140 feet of 
sediment above the bottom of the buried channel beneath the Site.     

One additional surface water body is the intermittent stream that is located upgradient 
approximately 1,400 feet to the southeast of the Site.  The intermittent stream is located in 
Ravine Park which is south of the main plant of the former Radio Materials Corporation.  The 
stream enters a lined culvert and is conveyed beneath the Facility through a subsurface drainage 
pipe that discharges to the Wabash River immediately northwest of the Site. 

Groundwater Resources 

The City of Attica water supply is withdrawn from production wells installed in the alluvium 
sand and gravel deposits along the east bank of the Wabash River.  Some potable water is 
obtained from the Mississipian and Pennsylvanian shale and sandstone bedrock east and 
southeast of the Site.  Regional groundwater flow is toward the northwest in the direction of the 
Wabash River.  Beneath the Site, groundwater flow may be influenced by the Wabash River 
levels and by withdrawal from the City of Attica production wells. 

Several aquifer types have been identified within the region of the Wabash River Basin, 
including (1) the unconsolidated aquifers (surficial sand and gravel outwash, buried alluvium 
sand and gravel deposits, and discontinuous buried sand and gravel) and the bedrock unit 
aquifers (upper weathered-bedrock zone of the Borden Group, sandstone of the Mansfield 
Formation, Mississippian and Silurian-Devonian carbonate rocks, and interbedded sandstone, 
shale, coal and limestone of the Raccoon Creek and Carbondale groups). 

Primary recharge to the alluvium can be from seepage from the Wabash River, underflow from 
upstream areas, direct recharge from precipitation from topographically upgradient areas east and 
southeast of the Site (including intermittent streams (e.g., Ravine Park), and seepage from the 
buried bedrock unit that forms the east sidewall of the bedrock valley.   

2.1.4 Soils 

The soils in Fountain County were formed either during the Wisconsinan age glacial drift, 
outwash, and till, or from loess windblown silty and sandy material deposits, or from sandstone, 
siltstone, and shale residuum. Fountain County has been glaciated several times. Meltwater 
flowing from glaciers cut channels and rearranged the existing stream patterns.  The glaciers and 
meltwater were the predominant source of soil deposition. The glaciers directly deposited till, a 
compact mixture of pebbles, sand, silt, and clay and the meltwater streams deposited sand and 
gravel known as outwash.  Along the edges of some of the larger streams, the wind deposited 
dune sand. The wind also deposited blankets of silt, known as loess, over most of the county.  



SECTIONTWO Environmental Setting & Characterization Plan 

 S:\2010\C&D Technologies\Attica Master Report Folder\RFI Work Plan\RFI Work Plan Accepted Sept 07.doc\ 2-4 

The youngest deposits include sand and silt in the valleys of the present streams.  The county is 
covered by a mantle of glacial drift that ranges in thickness from less than 5 feet on rock terraces 
along the valley of the Wabash River to more than 200 feet in some of the preglacial valleys. The 
terrace material along the Wabash River was carried in by glacial meltwater.  Fountain County is 
completely covered by a mantle of loess that ranges from a few inches to more than 6 feet in 
thickness and is underlain by the landforms that existed when the loess was deposited.  Deposits 
as much as 7 feet thick have been found.  In about half of the county, the mantle of loess is 20 to 
40 inches thick (USDA, 2003). 

2.1.5 Climate 

The climate in Fountain County is a humid continental climate characterized by warm summers 
and cold winters with an average winter temperature of 29 degrees Fahrenheit (°F) and an 
average summer temperature of 72 °F.  The average annual total precipitation is 36.21 inches. Of 
this, about 51 percent usually falls in May through September. Thunderstorms occur on about 43 
days each year, and most occur between April and August.  The average seasonal snowfall is 
22.3 inches. The greatest snow depth at any one time was 21 inches. On an average, 37 days per 
year have at least 1 inch of snow on the ground.  

The average humidity may range from approximately 60 percent to 85 percent depending on the 
time of day.  The prevailing wind is usually from the southwest but is from the west-northwest 
from January to March. Average windspeed is highest, 11 to 12 miles per hour, from February to 
April.  Winds from all directions are greater than 16 knots 1.0 percent of the time.  The annual 
average wind speed is 5.6 knots, and the maximum is 50 knots, which occurred in May of 1998 
(USDA, 2003).  

2.1.6 Potential Receptors 

The CCR presented a preliminary discussion on potential human and ecological receptors at the 
Facility.  Section 3 of this RFI Work Plan provides additional details regarding potential 
receptors at the Attica Facility and the risk evaluation strategy to be implemented throughout the 
RFI program. 

2.2 OPERATIONAL HISTORY 

The site has been used as an industrial Facility since the late 1800s. The earliest available 
historical record (1886 fire insurance map) identified the subject property as the Jas Martin & 
Company Grain Elevator, residential properties, a vacant foundry and a lumber yard.  The 
current site use as a battery manufacturing operation began in 1955.  Prior to 1955, Sanborn fire 
maps identify the following companies or entities operating or occupying the site: Attica Bridge 
and Machine Works, H.C. Martin & Company Lumber Yard, chicken coop, grain elevators, 
Attica Saw Mill, William McMurtrie Planning Mill, Wabash Valley Canning Company, 
Mackemer & Means Lumber Company, wood working shop, general store, Timber Products 
Corporation Saw Mill, Cabinet Craft Corporation (casket and radio cabinet manufacturer), 
Howard Radio Company (HRC), restaurant and a gasoline filling station.  
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Aerial photographs, previous reports and interviews indicated that the west side of the subject 
property was utilized as an open dump for the city of Attica. Operators of the dump accepted 
household trash and materials from drive-up disposal, and may have accepted drums and 
industrial wastes, according to local citizens (E&E, 1990). The entire dump covered an area of 
approximately 6 acres and it is alleged that deposited material was placed up to the Wabash 
River edge (E&E, 1990).  Dumping activities were observed along the west side of the property 
in very close proximity to the Wabash River’s bank in aerial photographs reviewed. Previous 
reports reviewed indicated that the dump closed in 1958.  Aerial photographs indicated dumping 
activities into the middle 1960s.  

A portion of the original old foundry building observed on the 1886 fire insurance map is one of 
the central sections of the current east building.  Major additions were completed in the 1940’s 
and 1950’s when the east side of the site was occupied by HRC.  Prior to 1955 HRC became 
Radio Materials Corporation (RMC).  In approximately 1945, an unknown portion of the RMC 
property was leased to American Express Field Warehousing Corporation, a company whose 
operations are unknown. At this time, the west building was owned by Cabinet Craft, 
Incorporated (CCI), a manufacturer of burial caskets and radio cabinets for RMC. CCI 
assembled, stained, and finished these products at the site. CCI also operated an on-site lumber 
mill, Forest Products, Incorporated (FPI). During this period, the drive up disposal area was 
operating in the area west of the buildings (E&E, 1990). 

In 1955, the Electric Auto-Lite Company (EA-L) purchased a portion of the east building from 
RMC and began on-site battery manufacturing operations. RMC continued its operations in the 
remainder of the east building. The west building continued to house operations of CCI and FPI.  

In 1960, EA-L purchased the west building and the remainder of the east building, although FPI's 
lumber mill remained. EA-L became a division of Eltra Corporation (EC) in 1963. New 
buildings were constructed west of the railroad track spur in 1963.  EC purchased a 3.5-acre 
portion of the drive up disposal area in 1974. The purchased property was located northwest of 
the on-site buildings. Multiple additions were constructed on the southwest corner of the west 
building in the early and middle 1970s.  EC also purchased the FPI property and the remaining 
Attica dump area in 1976. This property purchase consisted of land located west of the western-
most building, and extended to the Wabash River (E&E, 1990). A portion of the dump was 
covered in 1978 by EC for construction of the on-site parking lot. In 1979, EC became a division 
of Allied Chemical Corporation and the Facility became known as C&D Batteries. The Facility 
became known as C&D Charter Power Systems, Inc., in 1986 (E&E, 1990). 

Based on aerial photography the alley way enclosure was constructed circa 1990. 

The front office building was added to the subject property in 2000, and the new tank farm 
building for the WWPTP was constructed in 2004. 

2.2.1 Description of Processes  

The Attica Facility manufactures large motive and standby power lead acid batteries for 
commercial, industrial, and military applications.  Manufacturing processes include casting / 
curing lead battery parts, pasting battery grids, plate processing, battery assembling, charging 
and finishing.  Supporting operations at the Attica Facility include material receiving, product 
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shipment, quality control laboratory analysis, equipment maintenance, wastewater pretreatment, 
waste management, and administration. 
 
C&D produces lead oxide by heating one ton ingots in a melting furnace until a molten state is 
reached.  The molten lead is transferred by gravity to a Barton pot where it is mixed with air to 
solidify, ground into a granular form, and under controlled atmospheric conditions it is combined 
with air to form lead oxide.  The reaction is controlled by the amount of draft created by the 
exhaust fan at the discharge of the primary baghouse, and by the amount of lead charged.  The 
lead oxide is drawn by draft into a baffled settling chamber where approximately 40% of the 
oxide is removed.  From the settling chamber, the air is pulled to a high efficiency cyclone where 
an additional 50% of the oxide is removed by centrifugal force.  The remainder of the product is 
removed from the air stream by a cloth filter baghouse.  The discharged air is continuously 
monitored by electronic controls, and in the event of a malfunction, the draft is automatically 
switched to a backup baghouse.  All the material is collected in a closed conveyor system and 
transferred to storage tanks for shipment or use in other plant operations.   
 
Approximately 18 melting pots are used in the casting department to heat ingots into a molten 
state.  The molten lead is poured into molds for battery plates, posts, lugs and other parts for the 
battery assembly.  Emissions from the pots are controlled by a filter system. 
 
At two stacking fixtures, finished industrial battery plates are piled in alternating positive and 
negative block formation with separators placed between them.  The stack of plates is then 
transferred to the cast-on machine where plate lugs are submerged in a pot and strap mold.  
Molten lead is pumped from a lead melting pot to the mold where posts and straps are cast 
directly on battery plate lugs.  The assembled battery elements are removed from the cast-on 
machine and placed in containers where sulfuric acid is added in a later operation.  Emissions 
from this operation are controlled by a baghouse.  
 
Lead oxide paste is applied to the battery plates in the pasting department.  Excess paste is 
removed from the plates and they are conveyed to a drying oven.  Emissions from this operation 
are controlled by a wet scrubber.   
 
The battery charging area has five roof exhaust fans, which remove acid fumes.  Each battery 
container is connected to a metering pump, which fills the container to the required liquid level.  
After the containers are filled, they are removed to a charging rack for the initial charge. 

2.3 FACILITY RCRA HISTORY 

U.S. EPA tasked the E&E Field Investigation Team to conduct a Screening Site Inspection (SSI) 
of the Eltra Corporation C&D Batteries Division site. C.C. Johnson and Malhotra, P.C. (CCJM), 
a subcontractor to E&E under the above contract, was responsible for conducting the 
investigation. 

The site was initially identified to the U.S. EPA in the form of a notification pursuant to section 
103(c) of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). The notification was prepared by William M. Reiter, Corporate Director for 
Pollution Control of Allied Chemical, Corporation, of Morristown, New Jersey, the parent 
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company of Eltra Corporation. The notification form listed the waste type as acids and heavy 
metals, and the waste source as a lead-acid battery plant (U.S. EPA 1981). Subsequently, the Site 
was evaluated in the form of a Preliminary Assessment (PA), prepared by Scott McCone of E&E 
and dated March 8, 1983. A revised executive summary was added to the PA by Mary Anne 
Hunter of the Indiana Department of Environmental Management (IDEM) and dated June 9, 
1987 (U.S. EPA 1987). 

E&E prepared an SSI work plan for the C&D Site under Technical Directive Document (TDD) 
F05-8710-075, issued on October 15, 1987. The work plan for the C&D Site was approved on 
October 26, 1988. The SSI of the C&D Site was tasked on October 31, 1988, under the same 
TDD and was conducted on August 7, 8, and 9, 1989. 

The E&E SSI included an interview with site representatives, a reconnaissance inspection of the 
Site, the collection of environmental samples (twelve soil samples, three municipal well samples, 
two surface water samples, and nine soil gas samples), and obtaining photographs of current Site 
conditions and sampling locations.   

In February 2005, a meeting was held between the City of Attica, Hannum, Wagle & Cline 
Engineering (HWC), EPA, IDEM, C&D, and Radio Materials Corporation (RMC) to discuss the 
trichloroethylene (TCE) concentration detected in samples from the City of Attica drinking water 
supply wells. As a result of this meeting, C&D agreed to install monitoring wells around their 
property to investigate concentrations of any possible contaminants originating from their site.  
On January 5, 2006, C&D submitted to U.S. EPA a VOC Investigation Work Plan (Clayton 
2006a).  Clayton conducted detailed groundwater profiling at the C&D Facility in addition to the 
installation and sampling of five monitoring wells in January and February 2006.  On April 12, 
2006, C&D provided to EPA the VOC Investigation Report on the findings of the January and 
February 2006 sampling event performed by Clayton.  The VOC Investigation Report (Clayton, 
2006b) is included as Appendix F. 

U.S.EPA Region 5 issued C&D the Order on January 18, 2007.  As part of this Order, C&D 
submitted to U.S. EPA a Current Conditions Report on March 1, 2007.  This RFI Work Plan is 
another required submittal under the Order.      

2.4 RFI SAMPLING SWMUs AND AOCs 

The RFI SWMUs and AOCs requiring investigation activities as identified in the CCR are listed 
below.  Locations of the SWMUs and AOCs are illustrated on Figure 2-2. 

 Wastewater Pretreatment Plant 

 Current/Former Acid Lofts 

 Lead Oxide Storage Silos 

 Storm water sewers 

 Exterior Former Hazardous Material Storage Areas 

 Exterior Former Drum Storage Area and Transfer Pad 

 Poly-mixing Room 
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 Historical Drive-Up Disposal Area 

 Historical Former Waste and Dust storage Room 

 Southwest Historical Former Container Storage Area 

 Northeastern Historical Former Container Storage Area 

 Central Vacuum Systems 

 Former Oxide Mill Area 

 Former Onsite Filling Station 

 West Container Storage Area 

 Former DC Generators Location 

Physical descriptions of each SWMU and AOC and descriptions of the waste managed were 
previously provided in the CCR and are briefly provided in Section 4.2.3 of this RFI Work Plan.
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3 Project Management Plan 

This Project Management Plan (PMP) provides the technical approach, management approach, 
and personnel to be utilized for implementation of the RFI.  Specifically, it identifies the 
interrelationships between the various members of the project team and discusses the overall 
technical approach for the RFI.  It also presents the qualifications of the key personnel who will 
be assigned to this investigation. 

3.1 INTRODUCTION 

The PMP presented herein describes the administrative and technical management approach to 
assure that the RFI Work Plan meets the requirements of Section 14.b. of the Order.  The plan 
specifically addresses the following areas: 

 The technical approach for the RFI Work Plan; 

 Overall management approach to implementation of the RFI Work Plan;  

 Key project personnel responsibilities and qualifications; and 

 Project communication. 

The preliminary project schedule for implementation of the RFI is detailed in Section 4.6 (RFI 
Scope of Work & Objectives) of this RFI Work Plan.  

3.2 TECHNICAL APPROACH 

The  RFI will consist of collecting and analyzing soil samples (from appropriate depths) from the 
identified SWMUs and AOCs, evaluating the results, and determining the need for corrective action 
(if any) using a tiered risk-based approach. Groundwater samples will be collected from new and 
existing wells to determine if any release to groundwater has occurred.  The tiered approach to risk 
evaluation will play an important role throughout the RFI program in the evaluation of the potential 
for chemicals in soil and/or groundwater to pose unacceptable risks to human health and/or the 
environment.   

Facility-specific risk evaluations will be conducted for soil on a SWMU-by-SWMU basis, or for 
groups of SWMUs, as appropriate, and for groundwater by geologic zone (shallow and deep).  
The risk evaluation will be conducted for each SWMU or groundwater zone when it is 
determined that all data necessary for the evaluation have been collected.  By conducting the 
SWMU risk evaluations when sufficient and appropriate data are available, corrective measures, 
where needed, can be identified and implemented in a timely manner.  This approach, then, 
allows for continued results-oriented progress throughout the RFI program. 

 The tiered approach is presented in the flowcharts in Figures 3-1 and 3-2 and discussed in 
greater detail in Section 3.3. 

The results of the tiered risk evaluations will be used to identify if no further action is 
appropriate and where further evaluations or remedial action are necessary at the Facility.  The 
completion of the RFI will result in one of the following decisions for each SWMU or AOC to 
be investigated: 

 No Further Action Under the Current Use Scenario; 
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 Additional Data Collection and/or Risk Evaluation;  

 Interim Measures (if needed); or 

 Corrective Measures Proposal (CMP) or Corrective Measures Study (CMS) (if needed). 

A detailed description of the RFI scope of work is described in Section 4 of this RFI Work Plan.   

3.2.1 RFI Soil Investigation 

The purpose of the RFI soil investigation is to conduct confirmatory sampling at SWMUs and 
AOCs where there has not been a documented release to the subsurface; and to conduct more 
extensive sampling at SWMUs and AOCs where releases are known to have occurred to 
determine the nature and extent of any release.  The scope of work for the RFI soil investigation 
is discussed in Section 4.2 of this RFI Work Plan. 

3.2.2 RFI Groundwater Investigation 
Low concentrations of trichloroethene (TCE) were detected in groundwater samples collected 
from three of the five on-site monitoring wells (MW-1, 2, and 3) during a groundwater VOC 
investigation conducted by Clayton in January and February 2006.  Lithology of the subsurface 
soils recorded during installation of the five existing monitoring wells indicates a four to six feet-
thick till layer is present at approximately 47 to 55 ft bgs that appears to separate the Wabash 
River alluvium present beneath the Site into two distinct water bearing zones.  The existing on-
site monitoring wells are screened in the deeper water bearing zone of the alluvium, as follows: 
MW-1 (95 to 105 ft bgs), MW-2 (85 to 95 ft bgs), and MW-3 (105 to 115 ft bgs).  MW-4 and 
MW-5 were both screened at 55 to 65 ft bgs.  Analytical results of groundwater samples 
collected during groundwater profiling at each monitoring well location indicate TCE was not 
detected in groundwater samples collected at depth intervals in the shallow water bearing zone 
above the till layer.  The VOC Investigation Report is presented as Appendix F.   

Therefore, the technical methodology for the RFI will focus the groundwater investigation 
toward the shallow water bearing zone above the till layer.  URS will install four additional 
monitoring wells within the shallow water bearing zone to determine if TCE and/or other VOCs 
and lead are present that could potentially impact the deeper water bearing zone.  Groundwater 
samples will also be collected from the existing (deeper zone) onsite monitoring wells and 
analyzed for TCE and lead.  The hydraulic gradient and flow direction will be determined for 
both water bearing zones.  

The scope of work for the initial phase of the groundwater investigation is detailed in Section 4.3 
of this RFI Work Plan. 

3.3 POTENTIAL RECEPTOR IDENTIFICATION PLAN 

The Potential Receptor Identification Plan for both human and ecological receptors and 
conceptual site models for each scenario are discussed below.    
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3.3.1 Human Health Risk Evaluation Approach  

Analytical results for environmental media collected under the RFI program will be evaluated 
using a tiered risk-based approach, consistent with U.S.EPA guidance (U.S.EPA 1989b).  An 
overview of the tiered risk-based approach is presented in the following subsections.  Briefly, the 
tiered risk-based approach consists of a Tier 1 screening evaluation to identify PCOCs.  The 
PCOCs are quantitatively evaluated in Tier 2 in a Facility-specific human health risk evaluation.  
In Tier 2, cumulative risk levels/hazard indices will be calculated for PCOCs.  If the cumulative 
risk level/hazard index for a particular PCOI exceeds its target risk level, it will be identified as a 
COC, and remedial goals (RGs) will be developed based on the exposure scenarios used in the 
risk evaluation.   

Human Health Risk Evaluation Approach 

The risk evaluation will assess potential risks to human receptors exposed to chemicals in 
environmental media at the Site.  Because C&D is an active industrial Facility and will continue 
to remain so, the risk evaluation will focus on potential risks to on-site industrial receptors, i.e., 
industrial workers, and construction and maintenance workers.  However, the Wabash River also 
lies adjacent to the Facility, and there is a vegetated riparian buffer between the river and the 
Facility.  Therefore, potentially complete exposure pathways are present to recreational users that 
may be present in the vegetated riparian buffer, as well as anglers that catch and eat fish from the 
river.   

The environmental data collected as part of the C&D RFI program will be evaluated, and the 
need for corrective action (if any) will be determined, using a tiered risk-based approach.  The 
tiered approach to risk evaluation will play an important role throughout the RFI and the 
remainder of the corrective action program in the evaluation of the potential for chemicals in soil 
and/or groundwater to pose unacceptable risks to human health and the environment.  The 
primary objectives of the tiered risk-based approach are to: 

 Ensure the protection of human health and the environment; 

 Facilitate efficient decision-making regarding the need for corrective measures;  

 Aid in the development of the scope of work for the RFI, including the QAPP, to ensure 
collection of data appropriate for risk evaluation; and 

 Streamline the investigation and remediation of SWMUs and AOCs by focusing on those 
chemicals and SWMUs and AOCs that are most likely to present a potential risk, thereby, 
reducing the number of chemicals and SWMUs and AOCs that are carried through a detailed 
risk evaluation. 

Applying this approach, individual chemicals present at a Facility undergoing corrective action 
may be eliminated from further investigation/action by comparing Facility-specific chemical 
concentrations to predetermined screening concentrations.  The purpose of the comparison is to 
support decisions for no further action for individual chemicals at a particular SWMU or AOC. 

Facility-specific risk evaluations will be conducted on a SWMU-by-SWMU basis, or for groups 
of SWMUs, as appropriate, and for groundwater.   Data will be evaluated using the Tier 1 
screening process described below to: 1) aid in the determination of whether further investigation 
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is warranted, and 2) help define the scope of any further investigation, where appropriate.  The 
fundamentals of the tiered risk-based approach are summarized below: 

 Tier 1 – In Tier 1, chemical concentrations are compared to readily available conservative 
risk-based criteria and Facility-specific background concentrations to identify COCs.  The 
Tier 1 screening will be conducted using a target risk level of 10-6 for potential carcinogens 
and a target hazard index of 0.1 for noncarcinogens. 

 Tier 2 – The Tier 2 risk evaluation will consist of a Facility-specific risk evaluation 
conducted on the COCs identified in Tier 1.  The risk evaluation will follow U.S.EPA 
guidance.  The results will be compared to a cumulative target risk level of 10-4 for 
carcinogens and a cumulative target hazard index of one for noncarcinogens, the latter 
summed based on toxic effects on the same target organs. 

 Tier 3 - If COCs are identified following the Tier 2 risk evaluation, further evaluation may be 
conducted, i.e., a Tier 3 risk evaluation.  In a Tier 3 human health risk assessment, exposure 
assessment and risk characterization may be refined using several techniques.  Examples of 
Tier 3 considerations include the following: 

 Exposure parameters may be estimated as probability density functions, using Monte 
Carlo analysis, rather than point estimates.  The resultant risk characterization would 
express risks and hazards as a range of probabilities rather than as deterministic point 
estimates. 

 Site-specific exposure factors may be obtained; i.e., fish ingestion rates, fraction of fish 
ingested, etc. through local surveys.   

 Collection of fish tissue to provide actual measurements for the fish ingestion pathway.   

The results of the tiered risk evaluations will be used to identify if no further action is 
appropriate, or where further evaluations or remedial action are necessary at the Facility.  The 
quantitative risk evaluation will be performed using U.S.EPA standard risk assessment guidance 
(U.S.EPA, 1989b; 1991; 1992a, b; 1997a, 2004) and information from the scientific literature.  
RGs will be calculated for those COCs that are responsible for exceedances of the appropriate 
target risk levels based on the exposure scenarios used in the risk evaluation.  If the measured 
chemical concentrations exceed RGs, then corrective measures may be implemented. 

Human Health Conceptual Site Model 

Conceptual Site Models (CSMs) are used to guide evaluation of the potential risks to human 
health and the environment associated with the Site.  CSMs are living, evolving depictions of the 
current best understanding of exposure potential.  They present graphical information about 
sources of chemicals and the movement of chemicals through environmental media to locations 
where human and ecological receptors may come into contact.   

Exposure pathways are determined by environmental conditions (e.g., location of surface waters, 
groundwater, vegetative cover, prevailing wind direction, meteorological factors), by the 
potential for chemical migration from one environmental medium (e.g., soil, groundwater, 
surface water, or air) to another, and by the general activities of the potentially exposed 
populations (e.g., exposure frequency and duration, type of activity in the area of interest).  Each 
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pathway describes a unique mechanism by which a population or an individual receptor may be 
exposed to a chemical(s).  Although several potential pathways may exist, not all are usually 
complete or significant.  For a pathway to be complete, the following conditions must exist 
(U.S.EPA 1989): 

 A source and mechanism of chemical release to the environment; 

 An environmental transport medium (e.g., air, water, soil); 

 A point of potential receptor contact with the medium; and 

 An exposure route at the contact point (e.g., inhalation, ingestion, dermal contact). 

Those pathways identified as potentially complete will be used to define sampling needs in the 
RFI, and will be examined further in the risk evaluation process.  Potentially complete exposure 
pathways found to be insignificant (i.e., those for which no chemicals are identified at 
concentrations greater than screening criteria) will not be retained for further evaluation in a 
baseline risk assessment.   

Site Description 
The site is currently industrial, and future use of the site will continue to be industrial.  With the 
exception of a gravel covered area where trucks are parked, there are essentially no exposed soils 
at the Facility.  However, there are exposed soils surrounding the Facility.  These include 
residences to the northeast of the Facility, commercial buildings to the southeast and southwest, 
and a riparian area along the Wabash River to the west.  The riparian area along the Wabash 
River is used as a recreational area as evidenced by the presence of trails, campfire residuals, and 
fishing paraphernalia.  There is a municipal groundwater well located adjacent to the Facility to 
the south. 

A description of each SWMU and AOC is presented in Section 4.2.3 of the Work Plan.  A 
summary of potential exposure pathways and receptors associated with each SWMU and AOC is 
presented in Table 3-1.   

Exposure Pathways and Receptor Identification 
Exposure pathways for the Facility may be categorized based on whether 1) the SWMUs or 
AOCs are located interior to buildings or covered with pavement or concrete, or 2) they are, or in 
the past have been, located outside (i.e., exterior) and thus subject to wind and precipitation.  A 
preliminary CSM is presented in Figure 3-3 that identifies potential sources of chemicals, 
environmental release mechanisms, exposure pathways, exposure routes, and human receptors 
specific to interior or covered SWMUs at the site.  Potential exposure pathways have been 
identified as potentially complete or incomplete.  The majority of the SWMUs at the Facility are 
located in enclosed areas of the Facility infrastructure or below concrete or pavement, and there 
is no longer any evidence of waste handling activities.  In these areas, direct soil exposures to 
industrial workers are incomplete because there is a barrier (e.g., floors or pavement) between 
soils and workers.  Rather, remnants of historical releases are associated with soils beneath floors 
or paved areas.  In these areas, potentially complete direct exposure pathways exist for 
maintenance/utility workers, or future construction workers.  If volatile chemicals are present in 
subsurface soils or groundwater, inhalation via vapor intrusion represents a potential complete 
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exposure pathway for industrial workers, as well as maintenance/utility, or construction workers.  
Chemicals in the subsurface soils may also leach to groundwater, where offsite migration may 
contribute to drinking water supplies.  Groundwater may also discharge to the adjacent surface 
water in the Wabash River, where potentially bioaccumulative chemicals may accumulate in fish 
and subsequently be caught and ingested by anglers.   

A preliminary CSM depicting potential transport and exposure pathways for exterior SWMUs 
and AOCs is shown in Figure 3-4.  SWMUs and AOCs that are currently, or were historically 
exterior to buildings could be subjected to wind and precipitation.    Windblown particulates may 
have been deposited on soils adjacent to the Facility, including offsite residential and recreational 
areas.  Precipitation subjects materials to stormwater runoff.  The majority of onsite runoff is 
currently captured in the stormwater management system which is subject to regular monitoring, 
although this was not always done historically.  Soils on or adjacent to the site could also be 
subject to erosion, whereby particulates soils historically, transported downgradient toward the 
adjacent Wabash River and deposited in the riparian zone or in river sediments.  However, 
sediments currently located adjacent to the site are not considered representative of historical 
releases because they are subject to constant change and impact from other upstream discharges 
and urban development.      

Based on knowledge of current conditions at the sites and surrounding areas, the following text 
summarizes the exposure pathways evaluation for potential receptor populations at the Site:   

 Industrial Worker – Industrial workers are unlikely to be exposed to soils because the 
majority of the site is covered with buildings or pavement.  There is a gravel parking area to 
the north of the Facility; however, this area is limited in extent and covers any soils that may 
historically have been exposed.  Vapor intrusion could occur in areas where solvents were 
historically released, and act as a continuing source to building interiors.  Therefore, the only 
significant pathway for the current or future industrial worker is inhalation of surface soil or 
groundwater-derived vapors. 

 On-Site Construction Worker - Construction workers may potentially be exposed to 
chemicals in surface and subsurface soils during future site construction activities. 
Subsurface soil depths are assumed to be 1 to 5 ft bgs. Potentially complete exposure 
pathways include incidental ingestion and dermal contact with surface and subsurface soils, 
and inhalation of soil-derived particulates and vapors.  As groundwater depths are well below 
the top 1 to 5 ft, exposure to groundwater is considered an incomplete pathway for the 
construction worker.   

 On-Site Maintenance/Utility Worker - A maintenance/utility worker may potentially be 
exposed to chemicals in surface and subsurface soils during the installation and repair of 
subsurface utility lines. Subsurface soil depths are identified as 1 to 5 ft bgs based on current 
and anticipated future industrial activities.   However, local areas with utilities at greater 
depths (up to 20 ft bgs) occur to the northeast of the Facility; therefore, varying exposure 
depths must be considered in different areas of the Facility.  Exposure pathways evaluated 
include incidental ingestion and dermal contact with soils, and inhalation of soil-derived 
particulates and vapors.  Dermal exposure to chemicals present in groundwater may be 
complete if the assumed exposure depth of up to 20 ft bgs is below the water table. Water 
depths were measured at 25 to 36 ft bgs as reported in the VOC Investigation Report 
(Clayton, 2006). 
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 Offsite Resident – Windblown dust associated with past releases may have been deposited 
on soils of residents adjacent to the Facility. Dermal exposure and incidental ingestion of 
soils are potentially complete exposure pathways.  As noted previously, a municipal 
groundwater withdrawal well is located south of the Facility.  Groundwater flow direction is 
to the west northwest and away from the residences located to the northeast.  Vapor intrusion 
could potentially occur if VOCs have contaminated groundwater plumes migrating offsite.   

 Recreational User – There is evidence of recreational use of the riparian area adjacent to the 
Facility along the Wabash River.  Exposure scenarios may be complete for a recreational 
receptor that may walk or picnic along the shoreline of the Wabash River and be exposed to 
floodplain soils or exposed sediments during low water periods. Dermal exposure and 
incidental ingestion of soils or exposed sediments are potentially complete exposure 
pathways.  Swimming is not considered a likely exposure scenario.   

 Angler – Potentially bioaccumulative chemicals transported via groundwater or surface 
water runoff may accumulate in fish, which are subsequently caught and ingested.  Fish 
ingestion represents a potentially complete exposure pathway if bioaccumulative chemicals 
are present.  Examples of bioaccumulative chemicals are PCBs.  Lead is not considered a 
bioaccumulative chemical of concern.   

Currently, there are no known on-site exposures to groundwater.  However, as noted above, the 
future maintenance/utility and construction workers could potentially be exposed to shallow 
groundwater.  In addition, the Attica municipal water withdrawal wells are located just to the 
south of the Facility.  As reported by E&E (1990) the nearest private residential water well is 
located 0.7 miles east (upgradient) of the Facility. 

RFI Risk Evaluation for Soils 

The tiered risk-based evaluation process is described in greater detail in this section.  Tier 1 is a 
screening step as discussed below.  If the concentrations of any chemicals exceed the Tier 1 
screening criteria, a quantitative Tier 2 risk evaluation may be conducted.  Tier 3 may be used to 
further refine human health risk estimates.  The application of the tiered risk-based process to the 
evaluation of soil analytical data collected under the RFI is described below. 

Tier 1 Screening Evaluation 
Chemical concentrations detected in soil samples collected during the RFI will be compared to 
the most current U.S.EPA Region 9 Preliminary Remediation Goals (PRGs), which are 
conservative risk-based criteria developed based on a target cancer risk of 10-6 and a target 
hazard index of one for noncarcinogens (U.S.EPA 2004).  For the purposes of screening, the 
PRGs for noncarcinogens will be adjusted to a target hazard index of 0.1.  For the C&D site, on-
site land use is industrial and will remain so; therefore, the PRGs for industrial soil will be used.  
The U.S.EPA Region 9 PRGs for industrial soil are also appropriate screening criteria for the 
recreational user exposure scenario as the frequency and duration of exposure for this receptor is 
much less than the daily exposures assumed for the industrial scenario used to construct the 
Region 9 PRGs for industrial soil. 

Per U.S.EPA guidance, a chemical whose maximum detected concentration exceeds its industrial 
soil PRG will be considered a COC for that SWMU or AOC and will be carried into the next tier 
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of the process (U.S.EPA, 1999a).  Chemicals identified as essential nutrients (calcium, chloride, 
iodine, magnesium, phosphorus, potassium, and sodium) will not be included in the risk 
screening. 

In addition, chemical concentrations in soil will be compared to Facility-specific natural and 
anthropogenic background concentrations.  Background comparisons will be made following 
approaches outlined in U.S.EPA guidance (U.S.EPA 2004).  Any chemical that exceeds its 
respective industrial PRG but is less than background will not be evaluated further.   

Chemicals retained after this step are identified as COCs and are carried forward to the next tier 
of evaluation. 

Tier 2 Quantitative Risk Evaluation 
The Tier 2 risk evaluation will be a Facility-specific risk evaluation of a SWMU or AOC, or 
group of SWMUs or AOCs that may include varying degrees of sophistication depending on the 
Facility/SWMU-specific conditions and extent of impact.  The results of the Tier 2 risk 
evaluation will be used to identify if no further action, additional evaluation, or corrective action 
is necessary.  If a SWMU or AOC poses a cumulative cancer risk greater than 10-4, or a hazard 
index greater than one for chemicals that act on the same organ, then additional information to 
support risk characterization may be collected to further support the evaluation, a Tier 3 risk 
evaluation may be conducted, or RGs may be calculated for those COCs that are responsible for 
the risk exceedances.  If the target risk levels are not exceeded, then the SWMU or AOC will be 
designated as requiring no further action. 

Risk Evaluation of Lead 

The risk evaluation and toxicological approach used by USEPA and other agencies for lead is 
unique from other chemicals. Specifically, no USEPA-approved slope factors or reference doses 
are available for lead (USEPA, 2000). This is because there is uncertainty about the shape of the 
dose-response curve for lead. 

Much of the toxicological information for lead describes dose-response in terms of blood lead 
levels rather than in terms of exposure or intake dose. Therefore, mathematical models have been 
developed to estimate blood lead levels that may result as a consequence of exposure to lead in 
the environment. Consistent with U.S. Steel’s overall strategy towards risk evaluation, a tiered 
approach for human health risk evaluation for lead will be used. 

Tier 1 Screening 

The first tier will consist of comparison of facility concentrations to screening levels for lead, 
including background. USEPA Region 9 PRGs provide screening values for lead in soil. The 
most current industrial PRGs for lead at the time of conduct of the screening will be used. A 
screening level of 15 µg/L for lead in drinking water will be used (USEPA, 2000c). 

The appropriate facility concentration to be used in conjunction with the child and adult lead 
model is the arithmetic mean concentration (USEPA, 1994; 1996). However, the Tier 1A 
screening step for lead will first be conducted using the maximum detected concentration. If an 
exceedance occurs, the arithmetic mean concentration will then be compared to the appropriate 
screening level. Areas with arithmetic mean concentrations of lead less than the appropriate 
screening level will not be considered to present a risk associated with lead, and will not be 
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considered further. If the arithmetic mean concentration exceeds the screening value, then the 
arithmetic mean concentration will be used in the appropriate models in Tier 2. 

Tier 2 Quantitative Risk Evaluation 

Tier 2 (for areas with lead concentrations exceeding background and Tier 1 screening levels) will 
involve the use of an appropriate mathematical model for lead exposure and health effects. The 
Tier 2 evaluation will use default and easily obtainable facility-specific parameter values in the 
models. 

The adult lead exposure model (ALEM) is the model currently used by USEPA to evaluate adult 
exposures in the workplace (USEPA 1996). This methodology was developed by the USEPA 
Technical Review Workgroup for Lead to be protective of women of childbearing age. Because 
the model is designed to protect an unborn fetus, which is considered to be especially sensitive to 
elevated lead exposures, the 95% UCL target blood lead concentration of 10 µg/deciliter is used 
(Centers for Disease Control, 1991; USEPA, 1994). This approach is based on the original work 
of Bowers et al. (1994). 

In Tier 2, facility-specific exposure parameters will be used as inputs to the lead model. Key 
parameters that may be evaluated for use in Tier 2 soil evaluations include fraction ingested from 
the source area, exposure frequency, bioavailability, meteorological factor adjustment, soil 
ingestion rate, dermal adherence, and calculating soil and dust ingestion as separate pathways. 
USEPA provides guidance on the use of the lead models at 
[http://www.epa.gov/superfund/health/contaminants/lead/index.htm]. This website will be 
consulted prior to making any site-specific modifications to the models. 

Tier 3, if necessary, may entail facility-specific speciation, solubility, and bioavailability studies 
on lead in soil. In addition, Tier 3 may involve probabilistic analysis of blood lead levels. 

 RFI Risk Evaluation for Groundwater 

A tiered risk-based approach also will be used for evaluating analytical results from 
groundwater.  Groundwater represents a potentially complete exposure pathway as there is a 
municipal water withdrawal well south of the Facility.  The application of the tiered risk-based 
process to the evaluation of groundwater analytical data collected under the RFI is described 
below.   

Tier 1 Screening 
Chemical concentrations detected in groundwater samples collected during the RFI will be 
compared to the most current federal drinking water standards or Maximum Contaminant Levels 
(MCLs).  Where MCLs are not available, the U.S.EPA Region 9 PRGs for tap water will be 
used.  For the purposes of screening, the PRGs will be based on a target cancer risk of 10-6 and 
for noncarcinogens the PRGs will be adjusted to a target hazard index of 0.1. 

A chemical whose maximum detected concentration exceeds the Tier 1 screening criterion will 
be considered a COC and will be carried into the next tier of the process (Tier 2).  Chemicals 
identified as essential nutrients (calcium, chloride, iodine, magnesium, phosphorus, potassium, 
and sodium) will not be included in the risk screening. 
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In addition, chemical concentrations in groundwater will be compared to regional and Facility-
specific natural and anthropogenic background concentrations, if available, as part of Tier 1 
screening.  Where Facility-specific background data are available from upgradient wells for this 
screen, the maximum detected concentration of a chemical detected in a Facility well will be 
compared to two times the arithmetic mean concentration detected in the Facility-specific 
background samples.  Any chemical that exceeds its respective Tier 1 screening criterion but is 
less than its background concentration will not be evaluated further. 

Chemicals retained after this step are identified as COCs and are carried forward to the next tier 
of evaluation. 

Tier 2 Quantitative Risk Evaluation 
PCOCs identified in groundwater that exceed Tier 1 screening criteria may undergo a Tier 2 
quantitative risk evaluation.  Data used in Tier 1 will be reviewed to determine if additional data 
are needed to conduct the Tier 2 evaluation. 

The Tier 2 risk evaluation will be a Facility-specific risk evaluation based on the CSM for 
groundwater developed using the results from the RFI.  The Tier 2 risk evaluation will focus on 
complete exposure pathways at identified points of exposure (on-site or off-site).  Fate and 
transport evaluation will be used to consider the potential for transport and attenuation of 
chemicals in groundwater.  In addition, Tier 2 risk options may include the use of Facility-
specific bioavailability data, Facility-specific exposure durations or frequencies and/or stochastic 
(Monte Carlo) analysis following U.S.EPA guidance (U.S.EPA, 1992a; 1997b, c; 1999b). 

The results of the Tier 2 risk evaluation will be used to identify if no further action is appropriate 
and where remedial action is necessary.  If groundwater poses a cumulative cancer risk greater 
than 10-4 for a receptor or a hazard index greater than one for chemicals that act on the same 
organ, then RGs will be calculated for those COCs that are responsible for the risk exceedances.  
If the target risk levels are not exceeded, then a no further action determination will be 
recommended. 

3.3.2 Ecological Risk Evaluation Approach 

As with the human health risk evaluation, the ecological risk evaluation will be carried out in a 
tiered manner.  In areas that comprise ecological habitat, analytical data collected during Tier 1 
sampling will be compared to conservative, ecologically protective ecological screening 
concentrations (SCs).  SCs will be developed for ecologically relevant components of the 
ecosystem identified through the Problem Formulation process.  Problem formulation is a 
systematic planning step that identifies major factors to be considered (U.S.EPA 1992a).  
Consistent with the Problem Formulation process, the following subsections discuss the 
ecological components relevant to the Site through development of an ecological conceptual 
exposure model and also presents assessment endpoints. Assessment endpoints are the relevant 
ecological values to be protected. 
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Ecological Conceptual Exposure Model 

Habitat Description 
There is no ecological habitat directly on the Site, as it is covered nearly in its entirety by 
buildings, pavement, or gravel.  However, relevant ecological habitats are located in the riparian 
area along the Wabash River adjacent to the Site, comprising a terrestrial/ wetland habitat.  
Common vegetation observed during a site visit by a senior URS biologist in July 2007 included 
box elder, silver maple, cottonwood, mulberry and sycamore, with a sparse understory of 
herbaceous vegetation. The Wabash River represents a relevant aquatic ecological habitat that 
may have been influenced by Site releases. 

Potential transport pathways include windblown dust; groundwater transport and discharge to the 
river; and surface water runoff from the SWMUs and AOCs to soils of the riparian buffer along 
the river, and surface water and sediments of the Wabash River.  In the riparian buffer, 
potentially complete exposure pathways exist for soil invertebrates, plants, birds and mammals.  
In the Wabash River, potentially complete pathways exist for benthic macroinvertebrates, fish 
and plankton, birds and mammals.  It is noted, however, that although historical releases to 
sediments may have occurred, sediments currently located adjacent to the Site are not considered 
representative of historical releases because they are subject to constant change and impact from 
other upstream discharges and urban development.  The only relevant pathway that will be 
considered relevant to the site is transport of groundwater to sediment pore water, and 
susbsequent exposures to benthic organisms.     

An ecological CSM is shown on Figure 3-5.  It is noted that potentially complete pathways also 
exist for reptiles and amphibians in both the terrestrial and aquatic environments.  These are 
acknowledged as potentially complete, but are not shown on Table 3-1, or Figure 3-5, as there is 
generally little or no information with which to evaluate the consequence of such exposures.  For 
the purposes of the ecological CSM, terrestrial birds and mammals are assumed to forage only 
for terrestrial dietary items within the riparian area.  Birds and mammals foraging within the 
Wabash River are assumed to forage via an aquatic foodweb and are termed semiaquatic.   

Sensitive Receptors/Habitats 
An important component of the ecological risk evaluation is to identify whether sensitive 
receptors or habitats are present in the area of interest (AOIs) that warrant special consideration.  
These include rare, threatened and endangered species, or habitats known or perceived to be 
worthy of special attention.  This section will be completed prior to submittal to U.S.EPA.  

Ecological Exposure Pathways 
Ecological exposures are limited primarily to surface water and the upper few inches of soil or 
sediment.  For organisms living directly in soil, sediment or surface water, exposure occurs by 
direct (i.e., dermal) contact.  Examples include roots of vegetation or invertebrates in direct 
contact with soil/sediment, and fish and plankton in the water column.  The primary exposure 
pathways for vertebrate receptors are incidental ingestion of environmental media and ingestion 
of dietary items containing chemicals as a result of bioconcentration/accumulation (i.e., food 
chain exposures).  As discussed in EPA (1993), the inhalation pathway generally is not 
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quantified for ecological receptors and is not considered a significant pathway.  Direct dermal 
contact with soil or sediment could potentially occur via digging or probing for food; however, 
most soil/sediment does not reach the epidermis of wildlife because of the presence of fur or 
feathers and is not quantified.  Although the inhalation and dermal exposure pathways are 
potentially complete, they are not considered significant and will not be evaluated.  However, it 
is acknowledged that this can contribute to uncertainty in the risk evaluation and will be 
discussed in the uncertainty analysis.   

Selection of Assessment Endpoints 

Assessment endpoints represent specific ecological values to be protected and are the focus of 
the ecological risk assessment (ERA).  Based on the types of receptors in the study area and the 
media of interest, exposure pathways include direct contact or ingestion pathway exposures to 
riparian soils, and surface water in the Wabash River.  Relevant ecological receptors are aquatic 
or semi-aquatic receptors.  Based on the previous discussion of potential receptors and exposure 
pathways, the following preliminary (Tier 1) assessment endpoints are applicable to the AOIs. 

Viability and Function of the Fish Community 
Fish communities in the Wabash River play a key role in ecosystem functions such as energy 
flow, nutrient cycling and organic matter accumulation, and are an important food resource for 
higher trophic level species.  

Survival, Growth, and Reproduction of Semiaquatic Birds and Mammals 
The term semiaquatic as applied in this evaluation is applied to birds and mammals that are 
assumed to forage exclusively within the aquatic habitat of the Wabash River.  Semiaquatic birds 
and mammals serve functions as herbivores, omnivores, and carnivores.  They are important in 
energy transfer and nutrient processing, and contribute to a balanced community in terms of 
species diversity and abundance.  

Viability and Function of the Soil Invertebrate Community 
The soil invertebrate community of a terrestrial ecosystem plays a key role in ecosystem 
functions such as nutrient cycling and organic matter processing.  Soil invertebrates can be an 
important food resource for upper trophic level species such as insectivorous mammals and 
birds.    

Viability and Function of the Vascular Plant Community 
The terrestrial rooted vascular plant community provides many functions within the ecosystem.  
Included within these functions are erosion prevention (both water and wind caused erosion), 
promotion of rainwater percolation, restriction of sheet water flow leading to reduced flooding 
potential, reduction of surface wind velocity, providing nesting and cover habitat for wildlife, 
primary production via photosynthesis, and a source of organic mater input (energy) to streams 
and soil systems.   
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Survival, Growth, and Reproduction of Terrestrial Birds and Mammals 
The term terrestrial as applied in this evaluation is applied to birds and mammals that are 
assumed to forage exclusively within the riparian habitat along the Wabash River.  Terrestrial 
birds and mammals function within the ecosystem the same as the semiaquatic birds and 
mammals discussed previously.  

It is noted that reptiles and amphibians are also important within the ecosystem as they provide a 
link between the aquatic and terrestrial systems and act as both predators and prey.   Predation by 
and of amphibians and reptiles contributes to balanced populations of other aquatic and 
terrestrial organisms, which are essential for normal ecosystem functioning.  However, there are 
virtually no oral toxicity data available for amphibians, reptiles, or invertebrates with which to 
evaluate ingestion exposures for most chemicals.  Though there may be adequate knowledge of 
an animal's behavior and physiology to estimate exposures with reasonable accuracy, it is of 
limited practical value to do so if there is no basis for evaluating the consequences of the 
exposures.   For this evaluation, it is acknowledged that reptiles and amphibians may be present.  
However, in the absence of sufficient toxicological information, the evaluation of other 
assessment endpoints will be assumed to be reasonably representative and protective of reptiles 
and amphibians as well. 

The application of the tiered risk-based process to the ecological risk evaluation in the RFI is 
described below. 

Tier 1 Ecological Screening Evaluation 

Chemical concentrations detected in soil, sediment, and surface water samples collected during 
the RFI will be compared to conservative ecological screening values (ESVs).  If the maximum 
concentration detected is greater than the respective ESV for each assessment endpoint, and the 
chemical also exceeds background concentrations, then that chemical will be identified as a 
chemical of ecological interest (COEI) warranting further evaluation.  SCs or screening 
approaches for each of the assessment endpoints are summarized in the following table. 

 

Assessment Endpoint Ecological Screening Values 

Viability and Function of the Soil 
Invertebrate Community 

Soil ESVs will be compiled from the following sources in order of 
priority, as available: 

 Lowest of the ecological soil screening levels (EcoSSLs) for 
the protection of plants and invertebrates (U.S.EPA 2007) 

 Lowest of the ORNL soil screening benchmarks for plants and 
soil invertebrates (Efroymson et al. 1997a, b) 

Viability and Function of the 
Vascular Plant Community 

Survival, Growth, and Reproduction 
of Terrestrial Birds and Mammals 

To evaluate the ingestion pathway for terrestrial birds and 
mammals, any bioaccumulative chemical detected will be 
considered a COEI.  Bioaccumulative chemicals will be defined as 
those chemicals listed as bioaccumulative chemicals of concern 
(BCCs) under the Great Lakes Water Quality Initiative (40 CFR 
1326, Table 6, Subpart A). 
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Assessment Endpoint Ecological Screening Values 

Viability and Function of the Fish 
Community 

The preferred source of screening values for surface water will be 
Indiana chronic water quality criteria (Indiana 2007).  Other 
sources, in order of preference, will be National Recommended 
Water Quality Criteria, (U.S.EPA 2007b), and Oak Ridge National 
Laboratory (ORNL) Tier II chronic aquatic benchmarks as available 
in Suter and Tsao (1996).  Surface water data will not be collected 
during the first phase of the RFI.  Rather, the relevant transport 
medium, i.e., groundwater, will be evaluated.  For groundwater, it is 
important to recognize that there is no immediately direct exposure 
pathway.  However, a complete pathway exists when groundwater 
discharges to the Wabash River.  Because dilution occurs during 
migration and upon discharge of groundwater to surface water, 10 
times the applicable surface water SV will be used as a groundwater 
ESV, consistent with the procedure used by the National Oceanic 
and Atmospheric Administration Coastal Protection and Restoration 
Division procedure for screening groundwater (NOAA 1999). The 
use of the dilution factor of 10 as prescribed by NOAA is also 
consistent with RCRA Guidance for estimating exposure 
concentrations of chemicals in groundwater to surface water 
receptors.   

Survival, Growth, and Reproduction 
of Semiaquatic Birds and Mammals 

To evaluate the ingestion pathway for semiaquatic birds and 
mammals, any bioaccumulative chemical detected in groundwater 
will be considered a potential COEI in surface water.  
Bioaccumulative chemicals will be defined as those chemicals 
listed as bioaccumulative chemicals of concern (BCCs) under the 
Great Lakes Water Quality Initiative (40 CFR 1326, Table 6, 
Subpart A).   

 

Tier 2 Ecological Risk Evaluation 

In Tier 1, conservative ESVs were based predominantly on concentrations where there is little 
potential for effect.  In Tier 2, toxicity reference values (TRVs) will be selected based on both 
no-effect (no observed adverse effect levels), and lowest-effect (lowest observed adverse effect 
levels) concentrations or doses to provide a range in the potential for effects.  The measurement 
endpoint in Tier 2 for each of the assessment endpoints will be a comparison of the exposure 
concentration (expressed as an ecological exposure concentration [EEC] or average daily dose 
[ADD]) to the TRV.  This comparison is portrayed in a ratio termed the hazard quotient (HQ): 

HQ = EEC/TRV (for plants, invertebrates, or fish) 

HQ = ADD/TRV (for birds and mammals) 

To develop a measurement by which each assessment endpoint and associated COEI is 
evaluated, an applicable ecological component will be identified that is representative of the 
assessment endpoint.  For direct exposures, the ecological component is generically defined by 
the assessment endpoint (e.g., benthic macroinvertebrates, or plants).  For ingestion pathway 
exposures associated with higher vertebrates, however, a specific receptor is generally selected to 
represent the assessment endpoint.   These representative receptors are referred to herein as 
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receptors of interest (ROIs).  ROIs are selected in Tier 2 because toxicity reference values 
(TRVs) used for comparing environmental exposures to potential effects are species-specific.  
The following will be taken into consideration in the selection of ROIs in Tier 2: 

 Probable intensity/duration of exposure.  In general, species were selected that are known or 
anticipated to be relatively common and abundant in and around the study area. Given a 
choice between an infrequent or seasonal immigrant and a year-round resident, the latter 
received preference. 

 Availability of relevant behavioral and physiological data.  In general, preference was given 
to relatively well-studied species for which most biological attributes are readily accessible.  
When appropriate, for example, candidate receptors were selected from among those covered 
in the Wildlife Exposure Factors Handbook (U.S.EPA 1993a). 

 Availability of relevant toxicological data.  For ingestion-pathway exposures, virtually no 
oral toxicity data are available for amphibians or reptiles for most chemicals.  Therefore, 
amphibians and reptiles were not selected as ROIs as indicated previously.  This is largely 
true for many potentially relevant ROIs as well.   However, toxicological information in the 
literature based on similar types of organisms is considered reasonable surrogate information.  
Nevertheless, there is a substantial lack of toxicological information for some chemicals, 
especially for birds.      

Other considerations are relative sensitivity or species warranting special consideration.  In 
addition, size serves as an “index” to behavioral and physiological differences that may influence 
the animals’ susceptibility (and sensitivity) to chemicals.  Smaller animals tend to be shorter-
lived, occupy smaller home ranges (and occur in greater densities), and have higher metabolic 
rates.  Therefore, when multiple potential receptors of similar attributes in terms of trophic 
structure, guild, and relative sensitivity re available as potential candidate receptors, the smaller 
receptors are generally selected in preference to, or in addition to, larger receptors.   

For direct exposures in Tier 2, the EEC will be expressed as the 95% UCL, calculated in 
accordance with U.S.EPA guidance (U.S.EPA 2002).  For ingestion pathway exposures II, 
meaningful inferences about the potential hazards of ingesting COEIs requires an understanding 
of the relationship between exposures, expressed as doses or rates (i.e., mass of COEIs/unit of 
receptor body weight/unit of time), and responses.  Doses are estimated using: 

 The measured and/or predicted concentrations of each COEI in media assumed to be ingested 
(i.e., food, water, and sediment); and 

 Estimations of the mass of each COEI consumed per day, obtained by multiplying the 
concentration (mg/kg or g/L) in a medium by the amount of that medium (kg or L) assumed 
to be ingested by an individual in the population of the receptor species and expressed in 
terms of the mass (body weight) of the receptor (mg/kg-day). 

Ingestion-pathway exposures to the vertebrate candidate receptors are estimated as average daily 
doses using the approach outlined in U.S.EPA (1993a) as follows: 

(1) ADD = [(IRfood*Cfood) + (IRwater * Cwater) + (IRsed*Csed) * AUF/BW 

where: 

ADD = Average Daily Dose (mg/kg/day) 
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IRfood  = Ingestion rate of food (kg/day) 

IRwater =  Ingestion rate of water (L/day) 

IRsed  =  Ingestion rate of sediment (kg/day) 

Cfood = Concentration of chemical in food (mg/kg) =   

[(diet composition1
food

1*Cfood
1) + (diet compositionfood

2*Cfood
2)  

Cfood
n]/100 

Cwater = Concentration of chemical in water (mg/L) 

Csed = Concentration of chemical in sediment (mg/kg) 

AUF  =  Area use factor (fraction)   

BW  = Body weight (kg) 

Chemical concentrations in biota that constitute the diets of the ROIs will be derived using 
mathematical procedures (e.g., application of biological uptake factors). 

To estimate the environmental dose for each ROI (i.e., the ADD), relevant information regarding 
the behavior and physiological attributes of potential receptors is required (i.e., area use, body 
weight, ingestion rates, etc.).  These are referred to as measures of receptor characteristics.  
Relatively few empirical measurements of these attributes in wildlife species are available, and 
those that are available are often based on captive specimens.  For these and many other reasons, 
assumed values for these attributes represent uncertainties. Uncertainty can never be totally 
eliminated, but prudent application of well-documented information about the behavior and 
physiology of the receptors minimizes uncertainty.  For this reason, the U.S.EPA commissioned 
the compilation of the Wildlife Exposure Factors Handbook (U.S.EPA 1993a), which warns its 
readers that in any given ecological risk assessment it is crucial to apply site-specific or region-
specific knowledge whenever possible.  The assumptions used in this analysis are all based on 
formally-published information for the species, or plausible surrogate species.  Generally-
accepted principles and qualified-professional judgment will be used to derive assumptions from 
relevant literature (mainly U.S.EPA 1993a and primary sources cited herein) that could be 
representative of conditions at the site.   

Ecological Risk Evaluation – Tier 3  

Whether a Tier 3 evaluation or specific components of Tier 3 is warranted will be a function of 
Tier 2 results.  Potential components of Tier 3 include use of probabilistic methods to refine 
exposures and risk estimates as well as collection of more refined chemical and biological data.  
Additional studies that might be considered to support interpretation of risk in a Tier 3 evaluation 
include: 

 Bioaccumulation studies to refine estimates of trophic level transfer of COCs (e.g., biota 
tissue sampling); 

                                                 
1 Diet composition is input as a percentage of the overall diet.  The sum of all should equal 100. 
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 Toxicity studies to support interpretation of potential effects on the invertebrate or plant 
communities.   

 Field observations to better define estimates of exposure, or to directly measure effects (e.g., 
reproductive success). 

3.4 MANAGEMENT APPROACH 
The C&D Project Manager will be responsible for utilizing appropriate technical resources to 
accomplish specific RFI tasks in a safe, efficient, and technically sound manner.  The C&D 
Project Manager will work closely with the RFI Consultant to assure that project budget, 
schedules, and deliverables are completed to the satisfaction of C&D and U.S. EPA. 

3.5 PROJECT ORGANIZATION AND RESPONSIBILITY 

The project team for the RFI will consist of the following: 

 C&D Technologies; 

 The consulting team led by URS; and 

 Various subcontractor(s). 

The role of each of these entities is discussed in the following sections, and the lines of 
responsibility are shown on the Management Organization Chart on Figure 3-6. 

3.5.1 C&D Technologies 

Overall administrative control of the RFI will be the responsibility of the C&D Project Manager, 
Mr. Walt Kozlowski.  Mr. Kozlowski will be the primary point of contact between C&D and 
U.S. EPA.  In addition, he will act as the primary point of client contact for the RFI Consultant.  
In this role, he will be responsible for final C&D approval of Work Plan and technical and 
administrative procedures, as well as for ensuring that the necessary arrangements are made to 
facilitate the implementation of the RFI.   

C&D contacts, which are listed in the Management Organization Chart (Figure 3-6), will provide 
the C&D Project Manager with additional technical support.  These contacts include the 
following: 

 Mr. Adam Haghighat – Manager, Environmental Engineering, C&D Technologies; and 

 Ms. Aria Klees – Deputy General Counsel, C&D Technologies. 

3.5.2 RFI Consultant 

The RFI Consultant will be URS who will perform the investigation activities and will be 
responsible for the execution of the RFI Work Plan. The Management Organization Chart 
(Figure 3-6) outlines the principal technical professionals who are responsible for this project. 
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The Project Manager will be Mr. Jack Waggener who will oversee the implementation of the RFI 
project.  He will directly manage budgets and project milestones as well as be the main point of 
contact with C&D. 

Dr. Jay White will be the Senior Remediation Engineer who will assist Mr. Waggener in 
implementing the various tasks under the Order. 

Mr. Craig Bernhoft will act as the Senior Hydrogeologist for the RFI soil and groundwater 
investigation.  He will provide technical oversight and guidance during implementation of the 
RFI soil and groundwater investigation. 

The Site Manager, Mr. Dylan Crouch, will oversee the implementation of the RFI soil and 
groundwater investigation.  

The Health and Safety Officer, who has yet to be determined, will assist the Site Manager with 
the implementation of the HSP and will provide direction regarding health and safety issues. 

Mr. Carl Crane will be the human health and ecological risk assessor, and will oversee the risk 
evaluations. 

Data and records management, as discussed in the Data Management Plan (DMP), is the 
responsibility of the URS personnel.  The following individuals will be specifically responsible 
for the management and validation of data and information: 

 RFI Site Manager  

 The RFI Site Manager, Mr. Dylan Crouch, will ensure that adequate and relevant field 
data are collected and properly documented.  He also has overall responsibility for 
observations and information generated as part of field work.  He will be at the Facility 
on a part-time basis for field investigation work and will oversee proper collection and 
recording of data, as well as managing the subcontractors’ work on the RFI;  

 Quality Assurance Officer (QAO) 

 The QAO, Mr. Pete Ciarleglio, will be responsible for supervising and reviewing the 
validation of field and laboratory measurements.  The QAO will ensure that approved 
sampling and analysis protocols, procedures, and methods used on this project conform to 
the requirements of the  RFI Work Plan as well as relevant regulations and Standard 
Operating Procedures (SOPs);  

 Database Manager 

 The database manager, yet to be determined, will be responsible for compiling and 
updating a computerized database for this project.  Appropriate and relevant data (water 
levels, analytical chemistry, stratigraphic data, etc.) will be entered into the database and 
updated regularly as new information becomes available; and 

 Sampling Manager 

 The sampling manager, who has yet to be determined, will be responsible for supervising 
and reviewing sample integrity. 

3.5.3 Subcontractors 
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URS will hire subcontractors as required.  At a minimum, the following support services will 
require subcontractors. 

Analytical Laboratory 

Test America, located in North Canton, OH has been chosen as the analytical laboratory for this 
project.   URS will handle all subcontracting and coordination duties.  The analytical laboratory 
will assign Frank Calovini as the Laboratory Project Manager (LPM) for the project. 

The LPM will be the liaison to URS Site Manager, Quality Assurance Officer, sampling 
personnel, and laboratory staff.  In addition, the LPM will assign specific duties for this project 
to the laboratory staff and provide orientation of the staff to the project-specific Quality 
Assurance/Quality Control (QA/QC) needs and requirements.  The LPM will also ensure that 
laboratory-specific procedures and internally-prepared plans and reports meet project QA 
requirements.  The LPM will serve as the liaison between the laboratory project staff and other 
internal or external organizations, and will also ensure that the laboratory’s performance meets 
the requirement of the project’s contract. 

Drillers 

URS will subcontract an Indiana-licensed driller who will be responsible for subsurface soil 
sampling, monitoring well installations, and other related drilling as needed.  The drillers will 
work under the direction of the URS Project Manager and the URS Site Manager. 

Surveyors 

A registered Land Surveyor will be contracted to survey monitoring well locations, and other 
physical features as necessary to document field locations.  Surveying activities will be 
supervised by the URS Site Manager.  Soil boring and sampling locations will be surveyed using 
a Global Positioning System (GPS) unit. 

3.6 QUALIFICATIONS OF KEY PROJECT MEMBERS 

 

3.6.1 General 

The following sections identify the selected RFI Consultant and RFI analytical laboratory.   

3.6.2  RFI Consultant 

C&D has selected URS as the primary RFI Consultant.  The project team will consist of the 
following key personnel: 

 RFI Project Manager: Jack Waggener, PE 

 Senior Remediation Engineer:  Jay White, D. Env. 

 Senior Hydrogeologist: Craig Bernhoft, PG 
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 Site Manager:  Dylan Crouch, CHMM 

 Human Health and Ecological Risk Assessment Task Leader:  Carl Crane 

 Quality Assurance Officer:  Pete Ciarleglio 

Analytical Laboratory 

The RFI Analytical Laboratory for the project will be Test America.  The Quality Assurance 
Plan (QAPP) for Test America is provided as Appendix B. 

3.7 PROJECT COMMUNICATIONS 
Standardized project forms and formats will be developed for collecting field data and 
observations, recording laboratory information, and routine project communications.  Routine 
project communications will be documented on standardized forms for telephone 
communications, project memoranda, and monthly reporting. 

Project information will reside in a central project database and filing system at the C&D 
Facility.  Field information collected by project personnel and subcontractors will be recorded 
using the uniform field data collection sheets.  These records will be stored in the project data 
files and pertinent information for use in data assessment will be tabulated and entered into the 
project database for later merging with laboratory results as appropriate.  This project database 
and filing system provides a means of tracking and assuring that all samples collected in the field 
can be accounted for through the laboratory and during subsequent stages of data analysis. 

Laboratory analytical data will be tracked by project personnel through the evaluation of 
electronic and hard copy laboratory results.  Upon receipt, laboratory results from a given sample 
or sample set will be evaluated and validated as required to meet the project objectives.  
Following quality review by the technical staff, the data, hardcopy and electronic form, will be 
submitted for inclusion in the project database.  The laboratory analytical results will be merged 
with the corresponding field records.  These data, field observations and records, and laboratory 
measurements will be subjected to a final quality control review by the technical staff.  This 
quality assured information will then form a final data set in the project database and file system. 

Further details regarding the RFI data management is presented in the Data Management Plan 
(DMP) discussed further in Section 7. 
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4 RFI Scope of Work & Objectives 

This Section presents the goals and objectives of the RFI as well as the scope of work to 
accomplish the RFI goals and objectives for the Attica Facility.   

4.1 RFI GOALS AND OBJECTIVES 

The goal of the RFI is to identify the nature and extent of any releases of hazardous waste and/or 
hazardous constituents from the Facility which may pose an unacceptable risk to human health 
and the environment.  Data obtained during the RFI will be used to delineate the extent of 
chemicals of concern (COCs) previously detected in environmental media at the Site, conduct a 
human health risk evaluation of the Site, and to determine whether additional investigation is 
warranted.  Findings of the RFI will result in one of the following determinations for each 
SWMU / AOC investigated: 

 No further action under the industrial use scenario (or other scenarios applicable to 
the site);  

 Additional data collection and /or risk evaluation;  

 Interim measures (if needed); or 

 Corrective Measures Plan (CMP) or Corrective Measures Study (CMS), if needed.  

This RFI Sampling Plan presents approaches and rationale for sampling soils and groundwater at 
the Site.  The locations and number of soil borings for the RFI were selected: 

1) Using historical analytical data from previous site investigations to focus sampling 
(i.e., location, depth, parameters); 

2) To provide sufficient coverage of the areas to delineate the nature and extent of COCs 
in surface and subsurface soils; and  

3) To provide a sufficient number of samples of statistical characterization of the 
exposure point concentration for relevant receptors in the risk evaluation.   

The groundwater investigation for the RFI will use existing and newly installed monitoring 
wells.  The existing monitoring wells are used to monitor conditions in the deeper water bearing 
zone.  New monitoring wells will be installed adjacent to the existing monitoring wells to 
monitor conditions in the shallow water bearing zone beneath the Site and determine if COCs are 
present.   

Sampling activities and procedures that will be conducted at each SWMU and AOC as part of 
the RFI are presented in the following sections. 

4.2 RFI INVESTIGATIVE PROCEDURE FOR SOIL 

The general sampling approach proposed to complete the RFI objectives for soil is presented in 
the following subsections.  The SWMUs and AOCs to be investigated during the RFI are 
discussed in Section 4.2.3 below and presented on Figure 2-2.  The SWMU and AOC soil 
sampling strategies are summarized in Tables 4-1 and 4-2.  RFI soil sample locations are 
presented on Figure 4-1. 
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4.2.1 General Sampling Approach 

As discussed previously in this RFI Work Plan, the purpose of the soil investigation is to identify 
the nature and extent of any releases of hazardous waste or hazardous constituents; and to 
provide information for a risk-based evaluation of the environmental medium to which a release 
has occurred.  The general approach applied to sampling for the RFI has, therefore, been devised 
on targeting locations that will most likely meet these goals.  Soil samples will be collected from 
locations that are representative of each area.  The value of the data from each sample will 
thereby be maximized reducing the need for additional sampling.     

RFI SWMUs and AOCs were identified in the CCR based on current and historical site usage, 
documented releases, and materials management practices.  During a preliminary field 
reconnaissance completed in March 2007 by URS personnel, a visual inspection of each SWMU 
and AOC was conducted to identify current manufacturing features, surface drainage patterns, 
and unit boundaries.  The results of the reconnaissance (coupled with review of historical 
information) were then used to target the most likely locations and sample depths for 
confirmation of known and potential releases. 

Sampling depths during the RFI are defined as follows: 

 Surface samples – from 0 to 1 ft bgs 

 Mid-depth samples – from 4 to 5 ft bgs 

 Subsurface samples – unit specific (20 ft bgs at SWMU 8 and various depths at other 
SWMUs and AOCs based on subsurface drainage features) 

Soil samples collected at the surface will be used in the risk evaluation for the industrial worker, 
maintenance/utility worker, construction worker, and trespasser.  Samples collected at the mid-
depth and subsurface depth intervals will be used along with surface samples to evaluate risks for 
the maintenance/utility worker and construction worker scenarios.  Subsurface samples not 
associated with subsurface drainage features will be submitted and held for analysis; these will 
not be analyzed if analytical results indicate mid-depth samples are not impacted by the COCs.  
The intent of the subsurface samples collected at areas where subsurface drainage features are 
present is to determine if releases have occurred to the subsurface soils and groundwater from 
these drainage features.   

As a result, data obtained from the sampling intervals will satisfy more than one purpose during 
the RFI soil investigation.  Unless otherwise indicated, borings installed during the RFI soil 
investigation will be terminated at 5 ft bgs.  Deeper soil borings will be terminated at 20 ft bgs or 
approximately 2 ft below subsurface drainage features, whichever comes first (hereafter known 
as the boring termination point). 

4.2.2 Analytical Requirements   

All soil samples will be analyzed for one or more of the following parameters:  

 VOCs (SW-846 Method 8260B/5035) 

 PAHs (SW-846 Method 8270C) 

 8 RCRA Metals (SW-846 Method 6010/7471) 
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 Lead  (SW-846 Method 6010) 

 PCBs (SW-846 Method 8082) 

Based on historical analytical data, soil samples collected during the RFI will not be analyzed for 
SVOCs.  The only SVOC detected in soil samples collected at the Site during the E&E SSI was 
bis(2-ethylhexyl)phthalate which was data qualified as laboratory contaminant.  However, PAHs 
were detected in nine of twelve soil samples.  Therefore, only PAHs will be analyzed for during 
the RFI.    

During the E&E SSI, soil samples were also analyzed for TAL metals which include the 8 
RCRA metals.  The E&E SSI report indicates that TAL metals detected in soil samples were 
detected at similar concentrations that are considered naturally occurring.  Therefore, URS will 
only analyze soil samples for the 8 RCRA metals.  

Soil samples collected for analyses will be split with one-half of the interval transferred to the 
appropriate sample container and the other half placed in a plastic freezer bag for headspace 
analysis for VOCs.  The plastic bag will be labeled according to content and allowed to site for 
period of 15 minutes.  Headspace readings will be obtained using a PID and recorded in the 
project field book.   

Soil samples collected for VOC analysis will be collected using TerraCore sample collection and 
field preservation kits.  The TerraCore sampler is a single use device designed to collect soil 
samples from soil cores and transfer them to the appropriate containers for in-field preservation.  
Three 5-gram samples collected with the TerraCore device will be transferred to one of two pre-
weighed vials containing bisulfate preservative for low level analysis and one pre-weighed vial 
containing methanol for high level analysis, if necessary.    

4.2.3 RFI SWMUs and AOCs 

Area 1 – Wastewater Treatment Plant 

According to the CCR, releases of acids, acid impacted water, and lead impacted liquids have 
occurred in the WWTP area.  This area includes the former exterior wastewater storage silos, 
concrete walkway, drainage ditch, and ground surface leading to a drainage ditch on the 
northwest side of site.   

URS will install ten soil borings to a terminating depth of 5 ft bgs.  Soil samples will be collected 
at surface and mid-depth intervals.  All soil samples will be analyzed for lead.   

Area 2 – Current and Former Acid Storage Lofts 

Documented operational releases have been attributed to tanker overfills and spill/leak incidents.  
Area 2 was formerly located in a former alley/former railroad spur area.  The alley was enclosed 
in the early 1990s.  Spills of lead oxide documented in Area 3 may have impacted soils in Area 
2.   

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for lead.     
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Area 3 – Lead Oxide Storage Silos 

Releases of lead oxide dust from the storage silos during tanker truck loading operations have 
been documented in Area 3.  Areas beneath the storage silos, concrete alley and storm drains in 
the alley may have been impacted by releases of the lead oxide dust.   

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for lead. 

Area 4 – Stormwater Sewers 

According to the CCR, releases which occurred at the various SWMUs/AOCs may have 
impacted the stormwater sewer.  Documented releases include acids, lead oxide dust, and contact 
cooling water.   

URS will install ten soil borings to terminating depths of 5 to 20 ft bgs (assuming subsurface 
drainage features are present at several boring locations).  Soil samples will be collected at 
surface, mid-depth and subsurface depth intervals.  All soil samples will be analyzed for VOCs 
and lead. 

Area 5 – Exterior Former Hazardous Waste Materials Storage Area 

According to the CCR, no documented releases were identified in the former hazardous waste 
materials storage area.  Therefore, additional investigation is warranted to determine if impact of 
the potential COCs exist in this area.   

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for VOCs and 
RCRA metals. 

Area 6 – Exterior Former Drum Storage Area and Transfer Pad 

Three storage areas have been documented in historical aerial photographs and previous site 
assessments.  No documented releases from staged materials were noted in this area; however, 
this area is included within previous releases from Area 1.   

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for VOCs and the  
RCRA metals. 

Area 7 – Poly-Mixing Room 

This area has been identified as a SWMU based on the historical use of and storage of solvents in 
this area, including tetrachloroethene, since 1982.  The CCR report indicates no documented 
releases from this area were identified during site research.  Additional investigation is necessary 
to determine if impacted soils in the vicinity of Area 2 exist based on the historical usage of this 
area. 

URS will install a single boring in Area 2 to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for VOCs. 
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Area 8 – Historical Drive Up Disposal Area 

According to the CCR, dumping activities occurred from the early 1900s through the 1960s in 
this area.  The dump area reportedly accepted household trash and materials from drive-up 
disposal.   

URS will install ten soil borings to a terminating depth of 20 ft bgs.  Soil samples will be 
collected at surface, mid-depth and subsurface depth intervals.  All soil samples will be analyzed 
for VOCs, PAHs, and RCRA metals.   

Area 9 – Historical Former Waste and Dust Storage Room 

Area 9 was identified as a SWMU based on a 1948 fire insurance map which identified the room 
as a “waste and dust storage room”.  The area is currently utilized as a compressor room.   

URS will install one soil boring to a terminating depth of 5 ft bgs.  Soil samples will be collected 
at surface and mid-depth intervals.  All soil samples will be analyzed for VOCs, SVOCs, PAHs, 
and RCRA metals. 

Area 10 – Southwest Historical Former Container Storage Area 

A large container storage area was identified in a 1960s historical aerial photograph where the 
current Expander Mill and warehouse building is located.  What appeared to be drums, ASTs, 
and other unknown items were staged in this area.  This area was identified as a SWMU since 
the material storage practices are unknown.  Additional investigation may be necessary to 
determine if subsurface soils in the vicinity of Area 10 exist based on the historical usage of this 
area. 

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals.  All soil samples will be analyzed for VOCs, PAHs, 
and RCRA metals. 

Area 11 – Northeastern Historical Former Container Storage Area 

A container storage area was observed on the west side near the northeast end of the railroad 
spur/concrete alley in historical aerial photographs dated 1988 and 1993.  The storage area 
appeared to be concrete.  The area has been identified as a SWMU since the historical material 
storage practices in this area are unknown.  The former container storage area is currently located 
under a concrete slab in the shipping building which also contains the Facility’s hazardous waste 
storage area.   

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth intervals and analyzed for VOCs and RCRA metals. 

Area 12 – Central Vacuum System / Baghouses 

This area consists of four former baghouse locations and has been identified as a SWMU based 
on the historical operations of the baghouses as the most likely locations for potential lead 
impacts to the site.  The central vacuum system utilizes five internally located baghouses.   
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URS will install four soil borings (one at each baghouse location) to a terminating depth of 5 ft 
bgs.  Soil samples will be collected at surface and mid-depth intervals and analyzed for total 
lead. 

Area 13 – Former Oxide Mill Area 

According to the CCR, historical operational releases to emissions and possible soil impacts 
were noted in documents reviewed during the CCR in the area around the former oxide mill.  
Potential lead impacts may exist around the perimeter of the oxide mill building and lead oxide 
loading area.   

URS will install ten soil borings to a terminating depth of 5 ft bgs.  Soil samples will be collected 
at surface and mid-depth intervals and analyzed for total lead. 

Area 14 – Former Onsite Filling Station   

A review of historical Sanborn fire insurance maps and aerial photographs indicates a gasoline 
filling station was located on the south side of the site (currently used for employee parking).  
The property was acquired by C&D in 2000.  The previous owner indicated all USTs had been 
removed.  However, during site development as a parking area, five USTs were excavated and 
removed.  Thirty soil samples were collected from soils excavated from the tank pit and analyzed 
for total petroleum hydrocarbons (TPH).  Analytical results indicate TPH was detected at 12 
parts per million (ppm) in one soil sample.  TPH concentrations in the remaining soil samples 
were below the laboratory detection limit of 10 ppm.  Based on this information, no additional 
investigation is required for this area.  The UST Closure Report is presented as Appendix G.   

Area 15 – West Container Storage Area 

Drums, an AST and other debris were observed along the western and northwestern perimeter of 
the former western employee parking areas during a review of aerial photographs.  The parking 
area did not appear paved in the aerial photographs.  Based on site interviews, containers in this 
area would have been empty.   

URS will install four soil borings to a depth of 5 ft bgs.  Soil samples will be collected at surface, 
mid-depth and subsurface depth intervals and analyzed for VOCs, PAHs, and RCRA metals. 

Area 16 – DC Generator Area 

C&D indicated that low level PCBs were contained in two former DC Generators used at the 
site.  The generators were taken out of service in 1988.  As a result of the DC Generators having 
contained polychlorinated biphenyls (PCBs), C&D has identified the area where the DC 
Generators were located as a SWMU/AOC that will be further investigated during the RFI. 

URS will install two soil borings to a terminating depth of 5 ft bgs.  Soil samples will be 
collected at surface and mid-depth depth intervals and analyzed for PCBs. 
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4.2.4 Background Sampling 

During the RFI, soil samples will be collected to establish background concentrations of 
naturally occurring analytes (i.e., metals).  Background soil samples will be collected from seven 
(7) soil boring locations in an area unlikely to have been impacted by Site activities.  The 
location will be determined during the RFI field mobilization.  The location must meet the 
following criteria: 

 No stormwater runoff has affected these areas; 

 No flooding from any adjacent streams has occurred in these areas; 

 There have been no previous industrial activities in these areas; and 

 There has been no inadvertent “dumping” from outside entities. 

The background soil boring will be installed to a terminating depth of 20 ft bgs.  Soil samples 
will be collected at surface, mid-depth and subsurface depth intervals.  The soil samples will be 
analyzed for RCRA metals. 

4.3 RFI INVESTIGATIVE PROCEDURE FOR GROUNDWATER 

As requested by the U.S.EPA, a groundwater investigation was conducted by Clayton in January 
and February 2006 to determine if historical site activities were a potential source of TCE 
detected in groundwater in the general vicinity of the Site.  Analytical results of the investigation 
indicate low concentrations of TCE were detected in groundwater samples collected from three 
of five on-site monitoring wells installed at the Site during the investigation.  The existing onsite 
monitoring wells are screened in the deeper water bearing zone which is separated from a 
shallow water bearing zone by a dense gray till layer present at approximately 47 to 55 ft bgs.  
According to the VOC Investigation Report, TCE was not detected in grab groundwater samples 
collected from the shallow water bearing zone during vertical profiling conducted during the 
monitoring well installation.  The VOC Investigation Report is included as Appendix F.   

For the RFI, four additional monitoring wells will be installed using sonic drilling technology 
adjacent to existing monitoring wells MW-1, -2, -3, and -4 to monitor the shallow water bearing 
zone.  The monitoring wells will be screened in the shallow water bearing zone at a depth 
determined to be immediately above the till layer.  A core sample will be taken and logged from 
the till layer at each well installation location to investigate the horizontal extent of the layer 
across the Site.      

Groundwater samples will be collected from each newly installed monitoring well and analyzed 
for VOCs and RCRA metals to determine if these COCs are present.  Additional groundwater 
samples will also be collected from the existing deeper zone onsite monitoring wells and 
analyzed for the same parameters.  The groundwater sampling strategies are summarized in 
Table 4-2.  Existing and proposed monitoring well locations are presented on Figure 2-2.   

4.3.1 Regional Hydrogeology 

Descriptions of the regional geologic and hydrogeologic characteristics affecting groundwater flow 
at the Facility are discussed in Section 2.1.2.  Groundwater flow for both the deep and shallow 
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groundwater bearing zones will be determined based on groundwater elevations recorded during the 
groundwater sampling event.  In the absence of human influence (i.e., pumping) it is expected that 
groundwater flow for both zones would be from east southeast to west northwest towards the 
Wabash River.  

4.3.2 Criteria for Continued Groundwater Investigation 

If it is determined that the shallow water bearing zone is impacted with the COCs and potential 
migratory pathways to the deeper water bearing zone and/or Wabash River exist, additional 
groundwater investigation activities will be conducted to delineate the potential contaminant 
plume.  To determine if migration of impacted groundwater at or from the Facility is stabilized, 
URS will use the following criteria: 

1) Install additional "boundary" groundwater monitoring wells downgradient and upgradient of 
contaminant plume and analyze groundwater for appropriate analytical parameters. 

2) Concurrently, review analytical data from soil samples collected during the RFI to identify 
potential source areas and collect additional soil samples as needed for chemical analysis for 
appropriate analytical parameters. 

3) Compare groundwater analytical results to Tier 1 groundwater criteria (e.g., MCLs, including 
background groundwater data); if exceedances of Tier 1 criteria occur compare to appropriate 
Tier 2 criteria; if exceedances of Tier 2 criteria occur, conduct a Tier 3 evaluation.  
Groundwater concentrations to be compared to the relevant Tier 1 or Tier 2 criteria should be 
statistically derived based on analytical data from four consecutive sampling rounds (perform 
additional groundwater sampling events if four rounds have not occurred) to account for 
seasonal/laboratory variation/error. 

4) Perform a fate and transport analysis on the soil sampling results and compare those results 
to Tier 1 groundwater criteria (e.g., MCLs); if exceedances of Tier 1 criteria occur, compare 
to Tier 2 criteria; if exceedances of Tier 2 criteria occur in either groundwater from the 
boundary wells or SWMU soils, evaluate the exceedances in the context of the conceptual 
site model, including the nature and location of potential sources, potential on-site and/or off-
site receptors, and site geology/hydrogeology.  

5) Groundwater screening techniques (e.g., cone penetrometer (CPT)/hydropunch, soil gas, etc.) 
may be used to aid in understanding the distribution of COCs in groundwater and to identify 
the locations of additional groundwater monitoring wells.  

6) The information from this program can then be used to locate and install additional 
groundwater monitoring wells, if necessary.  Monitoring well locations will be selected to 
provide data addressing the following: 

 Characterize the potential current and future risk to on-site and/or off-site receptors; 

 Evaluate fate and transport of COCs in groundwater; and  

 Define the nature and extent of chemicals in groundwater to characterize risk.   

4.4 DATA EVALUATION 
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As discussed previously in Section 3.2 of this RFI Work Plan, a tiered risk-based approach will 
be used to evaluate the environmental data collected.  Where groundwater monitoring data and 
SWMU or AOC release confirmation soil data are obtained, chemicals reported above the 
detection limit will be compared to risk-based screening levels.  These risk-based screening 
levels will include those outlined in Section 3.2 of this RFI Work Plan.   

Background soil data collected from seven onsite and offsite locations determined to be native 
and unimpacted by previous industrial use, will be evaluated in the context of published regional 
background values. These facility-specific soil background samples will be included in the 
screening process used to select COCs.  Comparisons of Site data to background concentrations 
will be conducted in accordance with U.S.EPA guidelines.  Any chemical that exceeds its 
respective industrial PRG but is less than its background concentration will not be evaluated 
further.   

4.5 RFI REPORT PREPARATION 

The RFI Report will be prepared in accordance with the Order, and will include the following 
items:  

 Detailed discussion of all  RFI activities conducted; 

 All field boring logs, well installment logs, well development logs, and sample collection 
forms; 

 Results of any material tests (i.e., grain size analyses, standard penetration tests, etc.); 

 Information in tabular form documenting all water level measurements, total depth 
measurements, top of casing elevations, ground elevations at each well, and groundwater 
elevations for all monitoring wells installed; 

 Groundwater flow direction and rate determinations; 

 Regional and site specific geology and cross-sections; 

 Regional and site specific hydrogeology (narrative description, groundwater flow velocities, 
description of any major areas of recharge and discharge, and cross-section); 

 Topographic map of the area with the location of the Facility; 

 Site map with locations of all SWMUs and AOCs; 

 Figures illustrating all soil borings and monitoring wells; 

 Copies of all original laboratory reports; 

 Copies of the field notebooks that document all activities conducted by the field crew; 

 Copies of all calibration records and modeling results; and 

 Copies of all chain-of-custody forms. 

Additionally, the RFI Report will include the following items: 

 An analysis and summary of  RFI efforts including nature and extent of PCOCs at the 
Facility; 
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 A discussion of sources and migration pathways; and  

 Conclusions and recommendations based on results of the risk-based phased approach. 

4.6 PROPOSED PROJECT SCHEDULE 
C&D has developed the proposed project schedule presented in Figure 4-2.  The schedule represents 
a realistic estimate of the time required to implement the investigations described in the RFI Work 
Plan.  The project schedule assumes no unexpected delays in field activities or laboratory analysis 
time will be encountered.  The schedule for future investigation activities will be determined by the 
findings from the RFI.  C&D and URS will notify U.S.EPA a minimum of 10 days prior to 
initiation of field efforts. 
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5 Field Sampling & Analysis Plan  

The Field Sampling and Analysis Plan (FSP) was developed in general accordance with the 
RCRA Facility Investigation (RFI) Guidance, Volumes I through IV, published by the Waste 
Management Division, Office of Solid Waste, U.S.EPA, dated May 1989a.  The FSP was 
developed to identify standard operating procedures and sample collection methodologies for the 
intended sample media to fulfill data collection objectives identified in this RFI Work Plan and 
QAPP requirements discussed in Section 6 and presented in Appendix C.   

The FSP is included as Appendix B and is intended to be used as a separate guidance document 
during field investigation activities.  Soil sample locations, depths, and COCs for each area are 
presented in Table 4-1.  Groundwater sampling information is presented in Table 4-2.  Soil and 
groundwater sample collection locations are presented on Figure 4-1. 
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6 RFI Quality Assurance Project Plan 

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, planned 
activities, and specific Quality Assurance/Quality Control (QA/QC) procedures associated with 
the RFI to be conducted at C&D Technologies, Inc.  The QAPP fulfills the RFI Work Plan 
requirements set forth in Section 14.b. of the Order.  All QA/QC procedures will be structured in 
accordance with applicable technical standards, U.S. EPA's requirements, regulations, guidance, 
and technical standards. This QAPP has been prepared in accordance with the U.S. EPA Region 
5 QAPP policy as presented in U.S. EPA RCRA QAPP Instructions, and other relevant guidance 
documents.  The complete QAPP is included as Appendix C and may be used as a stand alone 
document for the RFI implementation.  
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7 Data Management Plan 

Data management requirements are an essential part of the RFI program.  Data management 
requirements included in this section outline procedures necessary to document, track, and 
manage all field and laboratory data generated during the course of the investigation.  The 
purpose of the RFI Data Management Plan is to identify: 

 Data management personnel and responsibilities. 

 All field, laboratory and development data to be recorded and maintained. 

 Data coding requirements. 

 Data to be included on progress and site investigation reports. 

This Data Management Plan provides format requirements for presenting raw data, tabulated 
data, and summary data of field investigations and laboratory analyses. 

7.1 ROLES AND RESPONSIBILITIES 

7.1.1 RFI Project Manager 

The RFI Project Manager will be responsible for ensuring that all field and laboratory 
information is collected and recorded accurately.  The Project Manager will also be responsible 
for approving any changes in or deviations from the reporting of data as required under this Data 
Management Plan.  Furthermore, the RFI Project Manager will be responsible for performing 
inspections related to the generation, collection, and storage of data under the scope of work 
required of a contractor. 

7.1.2 RFI Field Manager 
The RFI Field Manager will be responsible for maintaining and recording all information and 
data required in field logbooks.  In addition, the RFI Field Manager will be responsible for 
ensuring that all laboratory data are accounted for and accurately reflect field sampling and COC 
information. 

7.1.3 RFI Laboratory Project Managers 

Independent laboratories may be contracted to analyze environmental samples collected during 
the RFI.  Each laboratory will provide a Laboratory Manager responsible for ensuring that all 
laboratory data submitted to URS are recorded, documented, and presented in the proper formats. 

7.2 RECORDING OF FIELD DATA 

All field personnel will carry waterproof, bound notebooks for the keeping of chronological 
record of project field events.  Field logbooks, calibration logs, and laboratory logbooks will be 
maintained by URS or by a designated contractor.  The front cover of each logbook will typically 
be labeled with the following information: 

 Person or organization to whom the book is assigned 
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 Book number 

 Project name, number 

 Start date 

 End date 

All logbook entries will contain accurate and detailed documentation of daily project activities.  
Because the information contained in these logbooks forms a basis for subsequent reports, the 
field logbook will typically include the information below: 

 Site identification 

 Location of sampling points 

 Description of sampling points 

 References to any photographs 

 Sample identification numbers 

 Number of samples taken 

 Time of sample taken 

 Reference to sample location map  

 Number of QA samples taken (e.g., duplicates) 

 Collector's name 

 Field observations 

 Sample distribution (e.g., QA laboratory, agency split) 

 Detailed lithologic descriptions of each soil sample 

 All field measurements  

Any changes in weather, accidents or problems with equipment, quantities and manufacturer’s of 
materials used, field measurements, construction logs, samples collected and sample 
identifications, and break times or down times will be recorded.  Visitor names, purpose of visit, 
and duration at site should also be recorded.  

Field personnel may also use field sampling data sheets and boring logs during investigation 
activities.  These forms will be kept in the project file. 

7.3 RECORDING OF LABORATORY DATA 

A quality Data Management Plan requires that particular procedures related to management of 
data received from a laboratory be recorded.  These forms will not be included, as part of a field 
logbook, but will be maintained as part of the project files.  The Laboratory Manager will be 
responsible for storing all laboratory information and data recorded and related to the RFI, as 
specified by URS.  This information may include: 

 COC Forms 
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 Internal Laboratory Performance Audits 

 Chromatograms 

 Raw Data Printouts 

 Tabulated Data Printouts 

 Laboratory QA/QC Data  

In addition, these data will be stored in a manner that protects their integrity. 

7.4 DATA RECORD 
For documentation purposes, each environmental sample or measurement will have the 
following applicable record details: 

 A unique sample or field-measurement identification number 

 Sample or field-measurement location 

 Date sample or field-measurement was taken 

 Sample or field-measurement type 

 Sample or field-measurement raw data 

 Laboratory analysis ID number 

 Property or component measured 

 Result of analysis (i.e., concentration) 

7.5 ANALYTICAL DATABASE 

The primary objective for developing an analytical database is to ensure that a detailed record of 
data collection, analysis, verification, and reporting is maintained.  In particular, environmental 
sampling data will be stored in a way that facilitates data evaluation, statistical analyses, and 
reporting.   

7.5.1 Tabular Displays 
Tabular displays will be used in the final report to present laboratory data, where appropriate.  
These displays may include: 

 Unsorted (raw) data 

 Data reduced for statistical analysis 

 Sorted data by medium monitored 

 Sorted data by constituent monitored 

 Sorted data by potential stratification factors (e.g., location, soil layer, topography, etc.) 

Summarized data 
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7.6 DOCUMENTATION OF SAMPLE COLLECTION 

All sample collection will be documented in the formats described in the FSP attached as 
Appendix B.   

7.7 CUSTODY AND DOCUMENT CONTROL 
The following information will be recorded: 

 COC from field to laboratory 

 Laboratory custody through designated laboratory-sample custodian 

 Sample designation number(s) 

 Identify of sample-taker 

 Date of sample collection, shipping, and laboratory analysis 

7.7.1 Physical Data 

The following information will be recorded: 

 Sampling date, time and location 

 Sampling personnel 

 Physical description of sampling location (e.g., portion of plant sampled, etc.) 

 Sample collection technique 

 Field preparation techniques (e.g., filtering, sieving, compositing, etc.) 

 Visual classification of sample using an accepted classification system 

 A description of the methodology used 
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8 Health and Safety Plan 

A site-specific Health and Safety Plan (HSP) has been developed for this project.  The intent of 
the HSP is to assign responsibilities, establish personnel protection standards, specify safe 
operating procedures, and provide for contingencies that may arise during RFI field activities 
conducted at the C&D Site.  The HSP has been developed in accordance with the URS Health 
and Safety Management System and is in compliance with the requirements set forth in 29 CFR 
1910.120, Hazardous Waste Operations and Emergency Response.   

The HSP is included as Appendix D and is intended to be used as a separate guidance document 
during field investigation activities.  
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9 Community Involvement Plan 

On January 18, 2007, the United States Environmental Protection Agency (EPA) Region V 
issued an Administrative Order on Consent to the C&D Technologies battery manufacturing 
facility in Attica, Indiana. The Order specifies that C&D Technologies will: “Perform an 
investigation [otherwise referred to as the RCRA Facility Investigation or RFI] to identify the 
nature and extent of any release of hazardous wastes and/or hazardous constituents at or from the 
facility which may pose an unacceptable risk to human health and the environment.” Further, it 
stated that C&D Technologies will (1) “establish a public repository in the City of Attica for 
information regarding [the aforementioned] RFI activities and [(2)] conduct timely public 
outreach and involvement activities”. The reference to "timely public outreach and involvement 
activities" takes the form of the Community Involvement Plan exhibited in Appendix E. The 
purpose of this Community Involvement Plan is to outline potential steps, options and means by 
which relevant information concerning the aforementioned environmental investigation activities 
and public involvement will be expedited. This plan will attempt to document for the public, 
both historic and emerging environmental issues and answer relevant questions. It will define 
mechanisms to create greater public access to information relevant to the Order and future 
actions. This plan also seeks to contribute to better decision outcomes that benefit the affected 
community. Since the Community Involvement Plan was written in the early stages of the 
facility investigation process, it outlines actions and procedures that anticipate and expedite 
information when analysis has been completed. After the plan and study results have been 
reviewed, the Plan will be completed and filed for public review, subject to the satisfaction and 
approval of U.S. EPA. The plan was in part modeled after Federal Register guidance concerning 
community involvement planning. URS staff located recent examples of U.S. EPA Region V 
approved, superfund Community Involvement Plans and used them as models to guide the 
development of the attached Community Involvement Plan. 
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1.0 INTRODUCTION 
 
The U.S. Environmental Protection Agency, Region V (EPA) has demanded that C&D 

Technologies, Inc. (C&D) perform an environmental investigation into whether an 

allegedly old municipal landfill (“landfill”) located on C&D property is the source of 

trichloroethylene (TCE) being detected in the Town of Attica, Indiana’s well field. C&D 

retained Clayton Group Services, Inc. (Clayton) to conduct this investigation. The C&D 

facility is located upgradient of the well field.  The alleged landfill located on the 

northwest side of the C&D property may be a potential source of historical TCE releases 

to the subsurface.  The purpose of this Volatile Organic Compound (VOC) Investigation 

Work Plan (Work Plan) is to determine if VOCs attributable to the C&D facility are 

present in groundwater south of the facility and to determine if a known VOC 

groundwater contamination plume upgradient of the C&D facility is impacting the C&D 

facility 

This Work Plan presents the initial steps proposed to investigate groundwater south of 

the alleged landfill.  The Work Plan includes three objectives that include: 

1. The emplacement of four soil borings for lithologic characterization and vertical 
aquifer profiling of VOCs to identify screen placement for permanent monitoring 
wells downgradient and upgradient of the C&D facility. 

2. The installation five groundwater monitoring wells for groundwater sampling 
downgradient and upgradient of the C&D facility. 

3. The acquisition of static water level measurements to allow the determination of 
groundwater flow direction. 

Groundwater information will be collected and interpreted to determine if the C&D 

facility is a source of VOCs in the groundwater and if VOC groundwater contamination 

from upgradient sources is impacting the C&D facility. 

 

1.1 BACKGROUND 
 
C&D operates a manufacturing site in Attica, Indiana (the “Site”). A portion of this Site 

allegedly includes an old municipal landfill.  This landfill allegedly operated for several 

decades, and was supposedly closed and stopped accepting waste in 1958.  The alleged 

landfill has never been formally closed under any known environmental program. A 
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parking lot has been built over a portion of the alleged former landfill (see Figure 1). 

 

The C&D property is located immediately adjacent to the Wabash River (see Figure 2).  

Immediately adjacent to the Site, and downstream of the C&D facility is the Town's 

municipal water supply well field with three groundwater withdrawal wells. One of the 

wells is in inactive. 

 

TCE has been detected in the well field since at least 1983. According to the Town’s 

data, TCE has been detected in a range of 1 to 9 parts per billion (ppb). A copy of the city 

data is attached.  A review of the TCE concentration occurring in the Town’s 

groundwater wells indicates that the concentration of TCE has been decreasing over time. 

 It is believed that no action has ever been taken by the town to address or treat the water 

being delivered to town residents. This well field provides 100% of the town's water 

supply. 

 

The Site apparently had interim status to store 26,000 gallons (roughly 475 55-gallon 

drums) of hazardous waste in a container storage area.  This TSD interim status unit is 

documented to have been clean-closed in the mid 1980s. The site is listed on EPA's 

RCRA Corrective Action list.  IDEM has indicated that the current GPRA rating for this 

site is low. 

Clayton personnel have reviewed the Indiana Department of Environmental Management 

(IDEM) files for the C&D facility to ascertain other information.  This review determined 

that C&D’s predecessors may have used small quantities of tetrachloroethene (PCE) and 

trichloroethene (TCE) in the early 1980’s.  Based on a review of Sanborn maps from 

1896 to 1948 the area west of Cross Street (Union St.) and north of Main Street, the area 

that is now occupied by C&D, was used as a lumberyard, a foundry, a grain elevator, and 

a machine works.  Through the mid 1950's, RMC and its predecessor, Edwin L. Guthman 

& Co., may have operated within the older portion of the C&D facility as a manufacturer 

of radio components and cabinets. 
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In early 2005, EPA held a meeting with C&D, Attica town representatives, IDEM and 

Radio Materials Company (RMC), an Attica company that has a known and widespread 

TCE groundwater problem.  The RMC facility is located approximately ¾ mile away 

from the Attica wells field.  At the meeting, EPA requested that C&D perform an 

environmental investigation into the source of the TCE being found in the town's well 

field.  As a result of this meeting C&D prepared a VOC Investigation Work Plan dated 

August 25, 2005 that was approved for implementation by U.S.EPA.  After approval this 

work plan, C&D approached Attica officials about installing a treatment system on the 

well field, and additionally, learned significantly more about the nature of the RMC site 

TCE problem through a review of their Phase IIB RCRA Facility Investigation Report.  

On December 1, 2005, C&D representatives and U.S. EPA officials met again, and it was 

agreed that C&D would go forward with the original scope of work approved by U.S. 

EPA in the C&D August 25, 2005 work plan.  Additionally, C&D informed U.S. EPA 

that it would install two groundwater monitoring wells in upgradient locations to 

determine upgradient occurrence of TCE.  The nature and location of upgradient 

monitoring well installations was discussed and agreed to in a subsequent conversation 

between Mr. Ron St. John of Clayton Group Services, and Ms. Tami Moore and Mr. 

Gary Cygan of U.S. EPA.  This updated work plan reflects those changes. 
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2.0 SITE DESCRIPTION

 
The Site is located at 200 West Main Street in Attica, Fountain County, Indiana (Figure 

2).  The Site is bounded on the southeast by Third Street; to the southwest by Main 

Street; the Wabash River to the northwest; and is located in a mixed area of industrial, 

commercial, and residential use. Located between the Wabash River and the Site 

buildings is the former alleged landfill.  

 

2.1 GEOLOGY AND HYDROGELOGY 
 
The Site is located within the Middle Wabash River Basin which is predominately 

overlain by Wisconsinan Age Tipton Till Plain deposits.  The Tipton Till plain is 

generally featureless, flat to gently-rolling plain, which is interrupted in places by very 

low-relief end moraines.  The elevation of the site is approximately 520 feet above mean 

sea level. 

 

Based on the Well Head Protection Phase I for Attica Water Works, the Site is underlain 

by approximately 140 feet of unconsolidated, valley-train glaciofluvial deposits 

consisting of sand and gravel. Generally speaking, these unconsolidated deposits occur in 

a narrow band that parallels the Wabash River. These sand and gravel deposits can 

produce upwards of 1,600 gallons per minute (gpm), and have been test pumped at up to 

2,500 plus gpm. 

 

The Attica city wells are completed in the Wabash River alluvial sand and gravel at a 

depth of approximately 110 to 120 feet below ground surface (well bottom elevation of 

480 to 490 feet amsl).  The Wabash River alluvium is a valley train sand and gravel 

deposit that has very steep sidewalls in connection with the bedrock valley walls.  

Groundwater entering the bedrock in the upper till plain, like the Bodine report indicates, 

needs to flow west-northwest to its discharge point, the Wabash River alluvium.  Once in 

the Wabash River alluvium, the groundwater flows and discharges to the river.  Located 
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below the unconsolidated deposits is Paleozoic Pennsylvanian age sandstones of the 

Raccoon Creek Group and Mississippian age limestones and shales of the Borden Group. 

 

2.2 PREVIOUS SUBSURFACE SITE INVESTIGATIONS 
 
There have been no previous investigations of the C&D Technologies facility or that 

portion of their facility that was previously used as the alleged landfill.  
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3.0 SCOPE OF WORK 
 
The scope of work associated with this Work Plan includes the following: 

1. Emplacement of four borings to 120 feet below ground surface (bgs) that includes 
continuous soil sampling and vertical aquifer profiling for VOCs at 10-foot 
intervals.  The locations for these borings are shown on Figure 3.  Each boring is 
described below: 

• A boring will be located just south of plant buildings that are situated on 
the alleged landfill; this area is between the alleged landfill and the city 
wells.   

• A boring will be located between the portion of the C&D plant that had 
historically been used by RMC and the city wells.   

• Two borings will be located in the anticipated upgradient position west of 
plant buildings, and city well field. 

The primary purpose of these borings is to identify the vertical interval for the screen 
placement during the permanent installation of monitoring wells identified below. 

• Installation of five 2-inch groundwater monitoring wells south, west, and 
east of the C&D property as shown on Figure 3.  Clayton will develop 
and survey the wells prior to sampling for VOCs.   

 

3.1 BORINGS 
 
Soil borings will be emplaced for lithologic characterization and vertical aquifer profiling 

for VOCs.  Although sampling of groundwater is the primary purpose of this task, soil 

screening using a photoionization detector (PID) will be performed on soil samples to 

identify any potential VOCs’ contamination for the entire boring sequence from surface 

to the bottom and includes both unsaturated and saturated samples.   

 
 
3.1.1 Soil Sampling Procedures  
 
Borings will be emplaced with Roto-Sonic Methods that include the utilization of the 

isolated stainless steel screen method.  The isolated stainless steel screen method allows 

for collection of groundwater samples and continuous core soil samples as the boring is 

advanced using a 10-foot long, 4-inch or 6-inch I.D. core barrel using no water or air to 
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collect the core sample.  This method is summarized more completely in Section 1.1.2 -- 

Vertical Aquifer Profiling Procedures. 

 

A Clayton geologist will describe and classify the retrieved soil cores using the Unified 

Soil Classification System. Soil sample descriptions and the field screening results will 

be recorded on boring logs and noted in a field logbook.   

 

For soil screening the retrieved 5-foot sample (vertical measurement) will be divided in 

two 2.5-foot sampling intervals; each interval collected will be split into two portions; 

one will be screened using a PID and the other portion will be placed into clean 

laboratory-provided containers for potential laboratory analysis.  No more than one 5-

foot interval will be pulled ahead of the interval currently being examined by the 

geologist.  This is done to reduce the opportunity for bias from chemical volatilization 

while the sample awaits examination.   

 

Clayton does not anticipate that field screening will identify soils that potentially contain 

laboratory quantifiable VOCs, however appropriate field procedures will utilized to 

identify any such contamination.  Selection of soil samples for laboratory analysis will be 

based on location, lithology and field-screening results.  Soil samples will be collected 

utilizing USEPA field method 5035.  Samples exhibiting detectable headspace reading (> 

5.0 ppm) are probable candidates for laboratory analysis.  Headspace readings are 

recorded on the soil boring log beside the sample depth interval.  Field assessment and 

headspace screening will determine which soil samples receive laboratory analysis.  

Additional soil samples will be submitted if soil conditions warrant.  All samples will be 

handled under chain-of-custody requirements. 

 
3.1.2 Vertical Aquifer Profiling Procedures  
 
Vertical aquifer profiling will performed by utilizing the Boart Longyear roto-sonic 

borehole pumping and groundwater sampling system, more specifically the roto-sonic 

stainless steel sampling screen method.  This procedure allows for the collection of 

isolated groundwater samples through a 5-foot long x 2-inch I.D. stainless steel screen 
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that allows for the development of a real time vertical contaminant profile during drilling 

in granular materials, such as the sand and gravel aquifers underlying the site.  The Boart 

procedure is described below and shown on Figure 4.  

 

The isolated stainless steel screen method allows for collection of groundwater samples 

and continuous core soil samples as the boring is advanced using a 4-inch or 6-inch I.D. 

core barrel using no water or air to collect the core sample.  The core barrel is advanced 

10 feet at a time followed by the outer drill casing using water for lubrication and to 

prevent heaving.  The amount of water added for each interval is monitored.  The inner 

core barrel would then be pulled and soil sample extracted and placed in 5-foot long 

sample sleeves.  The stainless steel screen is then set at the bottom of the borehole with 

the lead rod and K-packer.  The outer casing is then vibrated back 5 feet exposing the 

screen to the formation.  The submersible pump and inflatable packer is installed and the 

volume of water is purged from the isolated zone.  The volume of water added during 

advancement of the drill casing plus 5 volumes of the isolated sampling zone is removed 

and the water sample is collected. 

 

Upon reaching the water table, and at 10-foot intervals thereafter, water and soil samples 

will be collected for measurement of field parameters, PID headspace, and potentially for 

off-site laboratory analysis. 

 

Groundwater samples are collected through a pump system that has an inflatable packer 

located above the pump to effectively seal off the upper casing.  The pump is lowered to 

the top of the lead rod, which is attached to the top of the screen, and the packer is 

inflated.  The lead rod is approximately five feet long by 3.5-inch diameter.  The purpose 

of the lead rod is to keep the screen from becoming lost in the sand when the casing is 

pulled back.  The entire sampling device is retrieved by a wire line and overshot coupler. 

The K-packer is attached to the upper end of the lead rod and prevents the sand from 

coming in between the screen and drill casing.  The interval below the inflatable packer is 

developed and purged, and a sample of groundwater is collected. 

 
DEFINITIONS 
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1. Roto-Sonic Method:  A drilling technique in which the drill string is advanced using vibrations at a 
frequency of 50 to 150 hertz or cycles per second. 

2. Purging:  Activity in which water below the inflated packer and within the interval of the stainless steel 
sampling screen is removed to allow replacement by fresh representative formation water for sampling. 

3. Packer:  A compressible cylinder of rubber and metal that is place inside the drill casing just above the 
lead rod and screen interval then inflated to seal off the upper casing column during groundwater 
purging and sampling in the screen interval below the packer. 

4. K-Packer:  4.85 diameter rubber seal attached to the top of the lead rod to prevent sand from entering 
the bottom of the drill casing. 

5. Stainless Steel Screen: a 5-foot long, 2-inch I.D. Stainless steel screen with machined slots over the 
entire surface area.  The bottom of the screen has a 5-inch long drive point. 

 

 

3.2 MONITORING WELLS 
 
3.2.1 Installation Procedures  
 
Well installation activities will be performed using hollow stem auger (HSA) drilling 

technique.  These wells will be blank drilled (plug placed in drilling bit to prevent 

materials from entering the HSA), no soil or groundwater sampling will be conducted.  

Upon reaching the final completion depth, the plug will be knocked out and a monitoring 

well installed inside the HSA.  Monitoring wells will be constructed using flush threaded 

Schedule 40, 2-inch ID PVC, 0.010-inch machine-slotted screen and 2-inch ID PVC 

riser. No adhesives, solvents, or grease will be used.  The top of the riser for monitoring 

wells will be situated in flush-mounted protective covers and will be secured with an 

expandable locking cap with a hole drilled through its center.  

 

A sand filter pack will be installed adjacent to the screen via tremie line and will extend 

to a height of approximately 2 feet above the upper screen interval.  A minimum 2-foot 

bentonite pellet seal will be placed over the sand filter pack, and the annular seal will be 

hydrated with tap water.  A bentonite/grout mix will be placed above the bentonite pellets 

to within 5 feet bgs.  The auger string will be raised incrementally during placement of 

the sand pack, annular seal, and grout.  A locking protective casing will be installed over 

the monitoring wells and set in concrete.  The remaining annular space will be filled with 

concrete to secure the protective locking cover and form a concrete pad at grade.  .  All 
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work will be performed in accordance with Indiana State Well Drillers Regulations – 312 

IAC. 

 

3.2.2 Well Development Procedures  
 
After a minimum of 48 hours following installation, the monitoring wells will be 

developed using a new disposable bailer and/or electrical submersible pump.  Prior to 

development, the static water level and the total depth at each well will be measured 

using an electronic water level indicator.  The measurements will be referenced to a 

marked survey location on the rim of the well riser.  The two measurements will be used 

to calculate the volume of standing water in each well (well volume).  Monitoring well 

development will be performed by surging and purging using a bailer and/or electrical 

submersible pump.  Surging of the monitoring wells will be accomplished by dropping a 

solid slug into the well and then moving the slug up and down through the screen 

interval.  A minimum of ten well volumes of water from each well will be removed or, if 

there is insufficient water, the well(s) will be bailed/pumped dry at least five times.  

Turbidity of the development water will be monitored throughout the development 

process.  Development will be complete upon removal of the 10 well volumes (or bailed 

dry five times).  

 

3.3 GROUNDWATER SAMPLING PROCEDURES 
 
When possible low-flow sampling will be used for the collection of groundwater 

samples. USEPA 542-S-02-001 (May 2002) “Ground-Water Sampling Guidelines for 

Superfund and RCRA Project Managers” will be utilized in the collection of groundwater 

samples.  

 

As described in Section 3.2.1 vertical aquifer profiling will performed by utilizing the 

Boart Longyear roto-sonic borehole pumping and groundwater sampling system.  This 

system will utilize a Grundfos RediFlo2 submersible pump that has an adjustable 

pumping rate from 100 ml/min to 9 GPM at depths up to 250 feet. This groundwater 

pump will be used for all groundwater sampling.  An In-Situ Inc. MPT9K XP Profiler 

will be used to monitor the stabilization of water-quality-indicator parameters when 
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collecting samples from borings and monitoring wells.  The multi-parameter probe will 

be utilized downhole for sampling of monitoring wells and with a flow through cell for 

the vertical aquifer profiling.  

 

Prior to water sample collection, a static water level measurement in each boring or well 

will be acquired.  Each boring or well will be purged prior to sample collection at a rate 

not to exceed 1.0 liter/minute.  Drawdown in any well will not exceed 25% of the 

distance from the top of the well screen to the pump intake.  Prior to sample collection, 

ground water quality stabilization will be demonstrated; stabilization is reached when 

three consecutive readings meet the stabilization criterion listed below.  To ensure that 

formation water is being monitored the determination of stabilization will not occur until 

the third sample has been removed from each well.  The water quality indicator 

parameters are as follows: 

 

pH + 0.2 pH units  Oxidation Reduction Potential + 10 mV 

Turbidity + 10% of reading  Specific Conductance + 3% of reading  

Temperature   Dissolved Oxygen + 0.3 mg/L 

 
 

Groundwater samples for laboratory analyses will be collected in laboratory-supplied 

containers, labeled, and properly sealed.  The sample labels will include sample number, 

place of collection, date and time of collection, and analyses to be performed.  The 

samples will be delivered under proper chain of custody protocol to a laboratory for 

analyses.  

 

3.3.1 QA/QC Samples 

 
QA/QC samples will be collected and analyzed in conjunction with the investigative 

samples.  The types of QA/QC samples and their frequencies are described below. 

 
A trip blank is a water sample prepared by the laboratory that is transported to the 

sampling Site and is handled in the same manner as other samples, except that it remains 

unopened, and then is returned to the laboratory for analysis to determine QA/QC of 
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sample handling procedures.  One trip blank is included in each cooler containing 

groundwater samples for VOC analysis. 

 

A field duplicate is a blind duplicate sample taken in the field and sent to the laboratory 

for analysis.  The results will provide some indication of the homogeneity of the sample 

medium and the precision of the laboratory and its equipment.  A minimum of one field 

duplicate will be collected for each ten or fewer organic samples of groundwater. 

 
A MS/MSD is a separate sample or additional sample volume (the samples will be split at 

the laboratory to provide the MS duplicate) collected in the field and sent to the 

laboratory for analysis.  The results provide information about the effect of sample matrix 

on the digestion and measurement methodology.  MS/MSDs will be collected for each 20 

or fewer organic groundwater samples.  MS/MSDs will not be obtained at the same 

locations as duplicates. 

 
3.4 GROUNDWATER ANALYSIS 
 
Groundwater samples will be analyzed for the presence of VOCs by USEPA Method 

8260b.  VOCs that have SDWA MCLs are listed below with their corresponding 

detection limits (DL) and IDEM RISC residential groundwater cleanup goals. 

 

Chemical Name MCL 
RISC 
2001 

RISC 
2004 

DL Chemical Name MCL 
RISC 
2001 

RISC 
2004 

DL 

Tetrachloroethene  5 14 8.8 1.0 1,1,1-Trichloroethane 200 880 3,800 1.0

Trichloroethene  5 25 0.45 0.5 1,1,2-Trichloroethane 5 3.2 3.2 0.5

cis-1,2-Dichloroethene  70 77 77 1.0 1,2-Dichloroethane 5 2.0 2.0 0.5

trans-1,2-Dichloroethene  100 150 150 1.0 Benzene 5 6.2 5.2 1.0

1,1-Dichloroethene  7 0.67 4.8 0.5 Ethyl-benzene 700 1,600 1,600 1.0

Vinyl chloride  2 1.5 1.9 0.5 Toluene 1,000 930 930 1.0

Carbon tetrachloride 5 2.6 2.6 0.5 m&p-Xylene 10K 1,900 270 1.0

Chlorobenzene 100 130 130 1.0 o-Xylene 10K 1,900 270 1.0

o-Dichlorobenzene (1,2) 600 480 480 1.0 Dichloromethane 5 -- -- 1.0

p-Dichlorobenzene (1,4) 75 8.0 8.0 1.0 1,2-Dichloropropane 5 2.6 2.6 1.0

1,2,4-Trichlorobenzene 70 220 220 1.0 Styrene 100 2,000 2,000 1.0
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3.5 MONITORING WELL SURVEY 
 
After installation, monitoring wells will be surveyed by a licensed surveyor for both 

horizontal and vertical control.  Survey points for each well will include a predetermined 

location on the rim of the well riser and a reference ground elevation immediately 

adjacent to the well. 

 

3.6 MANAGEMENT OF INVESTIGATION-DERIVED MATERIALS 
 
Investigation-derived materials will be generated during multiple phases of the 

groundwater investigation activities including: equipment decontamination, monitoring 

well installation, well developing/purging, and groundwater sampling.  The management 

of such materials is discussed in the Sections 3.6.2 and 3.6.3.   

 

3.6.1 Equipment Decontamination 
 
The decontamination area for drilling/well installation equipment will be established at 

the Site.  The area will be constructed in a manner that will allow the collection of all 

decontamination materials.  A high-pressure power washer supplied with potable water 

will be used for decontamination of truck-mounted drilling equipment.  Prior to entering 

the Site, all appropriate parts of truck-mounted drilling equipment will be thoroughly 

washed with a standard commercial soap and clean water to remove soil, oil, and grease.  

Before initiating drilling activities and between each location, the appropriate parts of the 

equipment (including split spoons, augers, drill bits, drill rods, core barrels, casings, and 

any associated tools that enter boreholes) will be high-pressure washed at the 

decontamination station.  

 

Sampling equipment such as downhole pumps, split spoons, bailers, and scoops that will 

be reused during sampling will be decontaminated between each sampling location or 

interval (if applicable).  This decontamination protocol consists of scrubbing the 

equipment with an Alconox or comparable solution and tap water wash followed by a 

distilled water rinse.  
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Mud and surficial soils removed during the equipment decontamination process will be 

managed with investigation-derived soils as described in Section 3.6.2.  Decontamination 

water will be managed as outlined in Section 3.6.3. 

 
3.6.2 Management of Investigation-Derived Soils  
 
Soil cuttings brought to the surface during drilling activities will be containerized and 

staged on-Site.  All containers will be labeled as to their contents and date of origin, 

pending management off-Site. 

 

3.6.3 Management of Investigation-Derived Liquids 
 
Decontamination water and groundwater generated during development or purging of 

monitoring wells will be containerized and staged on-Site.  All containers will be labeled 

as to their contents and date of origin, pending management off-Site.  
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4.0 TIMELINE
 
The emplacement of the borings is scheduled to begin on January 9, 2006 and should 

take about 6 to 9 working days to complete (depending on the weather).   Allowing for 

receipt and assessment of the analytical data from the laboratory (three weeks), the 

installation of the monitoring wells should commence the week of February 6 and take 5 

to 8 working days to complete (including well development).  The wells will be allowed 

to stabilize for two weeks after installation/development.  Static water level measurement 

and well sampling will then take place some time in early March.  Analytical results from 

the monitoring well sampling should be available by late March. 

 

A report discussing the results of the investigation efforts described by this Work Plan 

will be submitted to C&D Technologies, Inc. within 2 weeks of receiving the analytical 

data from the sampling of the monitoring wells.  The results of the three investigative 

objectives described in this Work Plan will be used to make interpretations and will be 

incorporated into figures, tables, and appendices for the report.  A report to EPA will be 

submitted within 4 weeks of the receipt of analytical results for samples collected from 

the monitoring wells. 

 

C&D Technologies, Inc. recognizes that additional work may be required beyond the 

scope described by this work plan, and will revise the work plan and field efforts 

appropriately in conjunction with discussions regarding potential additional work with 

U.S. EPA. 
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Figure 4 -- Boart Longyear Sonic Borehole Wireline Water Sampling System 
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