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EXECUTIVE SUMMARY 

This Site Inspection (SI) for Camp Ravenna Compliance Restoration CC RVAAP-70 East 
Classification Yard area of concern (AOC) at the former Ravenna Army Ammunition Plant 
(RVAAP), in Portage and Trumbull counties, Ohio was initiated by Environmental Chemical 
Corporation (ECC), contracted by the United States Army Corps of Engineers (USACE)–
Louisville District. Parsons was contracted by the USACE-Louisville District to complete the SI 
and SI Report under Contract No. W912QR-12-D-0002, Delivery Order No. 0003. 

This SI was conducted in accordance with the Final Inspection and Remedial Investigation Work 
Plan at Compliance Restoration Sites (Revision 0) (ECC, 2012), the United States Environmental 
Protection Agency’s (USEPA) Interim Final Guidance for Performing Site Inspections Under 
CERCLA (USEPA, 1992), and Final Work Plan, Additional Sampling for CC RVAAP-69 Building 
1048 Fire Station, CC RVAAP-70 East Classification Yard, and CC RVAAP-74 Building 1034-
Motor Pool Hydraulic Lift (Parsons, 2017).   

Area of Concern 
The former RVAAP, now known as the Camp Ravenna Joint Military Training Center (Camp 
Ravenna), was originally equipped with east and west classification yards during the facility’s 
early operational years to separate railroad cars onto one of several tracks. CC RVAAP-70 East 
Classification Yard is located east of Load Line 1 and the Main Defense Logistics Agency (DLA) 
Ore Storage Area in close proximity to the intersection of Ramsdell Road and Irons Road. No 
documentation was found during the Historical Records Review (HRR) to define the specific years 
of operation. The CC RVAAP-70 East Classification Yard AOC consists of Building 47-40 (the 
Round House still exists, but is not actively used), the former herbicide storage shed (former 
Building 47-60), the containment area for a former aboveground storage tank (AST) (documented 
spill of No. 5 fuel oil occurred within the containment area in 1986), and an outdoor open wash 
rack south of Building 47-40 (north of Butts-Kistler Road). A railroad track complex is located 
east of the AOC and is currently used by the Ohio Army National Guard (OHARNG). Two former 
15,000-gallon diesel fuel underground storage tanks (USTs), RV-11 and RV-22, were located west 
of the wash rack, but were removed in February 1990 and received No Further Action in April 
1992 (Science Applications International Corporation [SAIC], 2011b). 

The CC RVAAP-70 East Classification Yard was used for switching and maintaining railroad cars. 
Building 47-40 (Round House) was used for locomotive engine repairs and other maintenance 
activities (SAIC, 2011b). The former herbicide storage shed was used to store a track-mounted 
herbicide sprayer and the herbicides used to control vegetation along the railroads at the former 
RVAAP. Interviewees for the HRR noted an outdoor open wash rack was located to the south of 
Building 47-40 was used to wash box cars. The wash rack was also reportedly used to wash the 
engines. 

Potential sources of contamination include railroad/locomotive maintenance activities, fuel 
releases, and herbicide storage and maintenance (SAIC, 2011b). Typical chemicals/products used 
during locomotive maintenance activities may have included engine washing chemicals, valve oil, 
electrolytes (battery maintenance), locomotive black paint, solvents for parts degreasing, 
lubrication oil, metal preservatives, carbolineum, creosote, and cold patch asphalt. In addition, the 
resident locomotive stored within the Round House building also contained at least two 
polychlorinated biphenyl (PCB) transformers. 
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Site Investigation 
The HRR (SAIC, 2011b) summarized historical records pertaining to operational history and 
potential waste releases at CC RVAAP-70 East Classification Yard. The HRR (SAIC, 2011b) 
made specific recommendations for SI sampling and analysis at the potential release areas within 
the AOC.  

SI field work was detailed in work plans (ECC, 2012 and Parsons, 2017) and sampling was 
conducted in November and December 2012, April 2013, and January and February 2018. Surface 
and subsurface soil were sampled at CC RVAAP-70 East Classification Yard to determine the 
presence of site-related chemicals (SRCs) and identify potential contaminants within the AOC. 
Surface water and sediment were not present at this AOC during the SI field work in 2012 and 
2018, but surface water was observed in drainage ditches in April 2015. Groundwater is being 
evaluated on a facility-wide basis (RVAAP-66 Facility-Wide Groundwater). Therefore, samples 
were not collected from surface water, sediment (i.e., from a perennial surface water body), or 
groundwater during the SI. 

The following decision units (DUs) were defined and investigated:  
 

o Former Fuel Oil Spill Area – DU01 
o Drainage Ditch West of Building 47-40 – DU02 
o Building 47-40 (Round House) 

- Building 47-40 Round House – Exterior – DU03 
- Building 47-40 Round House – Interior– DU04 

o Former Herbicide Storage Shed – DU05 
o Outdoor Wash Rack Area – DU06 
o Drainage Ditch East of Building 47-40 – DU07 

 
Site-Related Chemicals Identified 
Data generated during the CC RVAAP-70 East Classification Yard SI were screened to identify 
SRCs. A chemical detected at a concentration greater than the established Background Screening 
Value (BSV), that is not an essential nutrient, and has not been screened out through a frequency 
of detection evaluation is identified as an SRC. An SRC may, or may not be, related to the former 
operations at the AOC.  

DU01:  Former Fuel Oil Spill Area 

Two petroleum hydrocarbons and 10 semivolatile organic compounds (SVOCs) (all polycyclic 
aromatic hydrocarbons [PAHs]) were identified as SRCs in surface soil. Two inorganics, one 
explosive, three petroleum hydrocarbons, 18 SVOCs (15 PAHs) and 8 volatile organic compounds 
(VOCs) were identified as SRCs in subsurface soil. 

DU02 Drainage Ditch West of Building 47-40 

Two petroleum hydrocarbons and 13 SVOCs (all PAHs) were identified as SRCs in surface soil. 

DU03 Building 47-40 Round House – Exterior  

Ten inorganics, 1 PCB, and 18 SVOCs (16 PAHs) were identified as SRCs in surface soil. Two 
inorganics, 17 SVOCs, and 5 VOCs were identified as SRCs in subsurface soil. 
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DU04 Building 47-40 Round House – Interior 

Four inorganics, 9 SVOCs (7 PAHs), and 4 VOCs were identified as SRCs in subsurface soil. 

DU05 Former Herbicide Storage Shed 

One pesticide and 17 SVOCs (16 PAHs) were identified as SRCs in surface soil. Two inorganics, 
one petroleum hydrocarbon, one pesticide, 17 SVOCs, and 6 VOCs were identified as SRCs in 
subsurface soil. 

DU06 Outdoor Wash Rack Area 

One explosive, one PCB, and 17 SVOCs (14 PAHs) were identified as SRCs in surface soil. One 
explosive, one petroleum hydrocarbon, one PCB, 14 SVOCs (11 PAHs), and two VOCs were 
identified as SRCs in subsurface soil. 

DU07 Drainage Ditch East of Building 47-40 

Fourteen inorganics, one explosive, two petroleum hydrocarbons, two pesticides, three PCBs, 16 
SVOCs (15 PAHs), and one VOC were identified as SRCs in surface soil.   
Potential Chemical Contamination Evaluation 
The maximum detected concentration (MDC) of each SRC identified by the SI at each DU was 
compared to its most stringent Facility-Wide Cleanup Goal (FWCUG) (SAIC, 2010) for the 
Resident Receptor (or May 2018 USEPA Residential Receptor Regional Screening Level [RSL] 
if no FWCUG is established) using the target cancer risk level of 10-6 or the target hazard quotient 
(HQ) for non-carcinogenic risks of 0.1 to determine the presence of potential contaminants. 
Because FWCUGs have not yet been updated with 2017 toxicity values for PAHs, PAH 
concentrations were also compared to May 2018 RSLs.  

The MDC of the total petroleum hydrocarbon (TPH) SRCs were compared to Bureau of 
Underground Storage Tank Regulation (BUSTR) (Ohio Department of Commerce, 2017) Soil 
Class 2 criteria because FWCUGs have not been established for petroleum hydrocarbons. 

The SRCs that exceeded the most stringent value FWCUG for the Resident Receptor (or RSLs or 
BUSTR if no FWCUG is established), using a target cancer risk level of 10-6 or the target HQ = 
0.1 for non-carcinogenic risks, were then evaluated using a weight-of-evidence (WOE) approach. 
The WOE evaluation considers the SRCs that exceed their FWCUGs (or RSL or BUSTR) criteria, 
as described above, to determine if the chemical should be identified as a potential contaminant. 

Potential contaminants were identified in surface and subsurface soil at CC RVAAP-70 East 
Classification Yard. 

DU01 Former Fuel Oil Spill Area  

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  benzo(a)pyrene and benzo(a)anthracene  

DU02 Drainage Ditch West of Building 47-40  

o Surface soil: benzo(a)pyrene  

DU03 Building 47-40 Round House 

o Surface soil: benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene  
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o Subsurface soil: none   

DU04 Building 47-40 Round House – Interior 

o Subsurface soil: none  

DU05 Former Herbicide Storage Shed 

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  none 

DU06 Outdoor Wash Rack Area 

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  none 

DU07 Drainage Ditch East of Building 47-40 

o Surface soil: arsenic, aroclor-1242, and benzo(a)pyrene. 

Exposure Pathways 
PAHs, arsenic, and aroclor-1242 were detected in surface soil at concentrations above FWCUGs 
or May 2018 RSLs. PAHs were detected in subsurface soil at concentrations above May 2018 
RSLs. The exposure pathway for soil is considered complete at this AOC. The exposure pathway 
for air is incomplete.  

There are no perennial surface water streams or wetlands in the immediate vicinity of the CC 
RVAAP-70 East Classification Yard AOC. Benzo(a)pyrene, arsenic, and aroclor-1242 were 
detected in surface soil in drainage ditches at concentrations above FWCUGs. The exposure 
pathway for surface water is incomplete because surface water is only intermittently present at the 
AOC. Soil transport with intermittent surface water flow in the ditches may be a migration pathway 
for potential contaminants related to this AOC. 

PAHs have been detected at concentrations above May 2018 RSLs in subsurface soils, indicating 
a potential for vertical migration of contaminants to groundwater. However, PAHs have low 
solubility and rarely impact groundwater. Groundwater is not present in unconsolidated soils at 
CC RVAAP-70 East Classification Yard. The groundwater exposure pathway is not complete 
because no groundwater production wells are completed at or near the CC RVAAP-70 East 
Classification Yard. 
Recommendations  
Further evaluation in a Remedial Investigation (RI) is recommended for CC RVAAP-70 East 
Classification Yard due to potential contaminants in surface and subsurface soil. 

DU01 Former Fuel Oil Spill Area  

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  benzo(a)pyrene and benzo(a)anthracene  

DU02 Drainage Ditch West of Building 47-40  

o Surface soil: benzo(a)pyrene  

DU03 Building 47-40 Round House - Exterior 
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o Surface soil: benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene  

DU05 Former Herbicide Storage Shed 

o Surface soil: benzo(a)pyrene 

DU06 Outdoor Wash Rack Area 

o Surface soil: benzo(a)pyrene 

DU07 Drainage Ditch East of Building 47-40 

o Surface soil: arsenic, aroclor-1242, and benzo(a)pyrene. 

No further investigation is recommended for subsurface soil at DU03 Building 47-40 Round House 
- Exterior, DU04 Building 47-40 Round House – Interior, DU05 Former Herbicide Storage Shed, 
and DU06 Outdoor Wash Rack Area as no potential contaminants were identified.  
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1. INTRODUCTION 

This Site Inspection (SI) for Camp Ravenna Compliance Restoration CC RVAAP-70 East 
Classification Yard area of concern (AOC) at the former Ravenna Army Ammunition Plant 
(RVAAP), in Portage and Trumbull counties, Ohio was initiated by Environmental Chemical 
Corporation (ECC), contracted by the United States Army Corps of Engineers (USACE)–
Louisville District. Parsons was contracted by the USACE-Louisville District to complete the SI 
under Contract No. W912QR-12-D-0002, Delivery Order No. 0003. 

This SI was conducted in accordance with the United States Environmental Protection Agency’s 
(USEPA) Federal Facilities Remedial Site Inspection Summary Guide (USEPA, 2005b). The work 
described in this SI report was conducted in accordance with two work plans: the Final Site 
Inspection and Remedial Investigation Work Plan at Compliance Restoration Sites (Revision 0), 
Ravenna Army Ammunition Plant, Ravenna, Ohio (ECC, 2012) and the Final Work Plan, 
Additional Sampling for CC RVAAP-69 Building 1048 Fire Station, CC RVAAP-70 East 
Classification Yard, and CC RVAAP-74 Building 1034-Motor Pool Hydraulic Lift, Camp 
Ravenna, Portage and Trumbull Counties, Ohio (Parsons, 2017).  The work was also conducted 
in accordance with the Facility-Wide Sample and Analysis Plan for Environmental Investigations 
at the Ravenna Army Ammunition Plant, Ravenna, Ohio (Science Applications International 
Corporation [SAIC], 2011a). 
1.1 OBJECTIVES 
The purpose of this SI was to evaluate if soil at the CC RVAAP-70 East Classification Yard AOC 
has chemicals present at concentrations great enough to be defined as contamination. Surface water 
and sediment were not present at this AOC during the SI field work in 2012 and 2018, but surface 
water was observed in drainage ditches in April 2015. Groundwater is being evaluated on a facility-
wide basis (RVAAP-66 Facility-Wide Groundwater). Therefore, samples were not collected from 
surface water, sediment (i.e., from a perennial surface water body), or groundwater during the SI. 

1.2 SCOPE 

The location of the former RVAAP is provided on Figure 1-1 and the location of CC RVAAP-70 
East Classification Yard is shown on Figure 1-2.  A site layout diagram of CC RVAAP-70 East 
Classification Yard is shown on Figure 1-3. Soil samples were collected from potential release 
areas by ECC in 2012 and 2013, and additional samples were collected by Parsons in 2018. Sample 
analytical results were assessed to evaluate the presence or absence of contamination. Essential 
minerals and metals present within background levels are eliminated as potential contaminants. 
Contamination is identified if the detected concentrations of chemicals were greater than the most 
stringent Facility-Wide Cleanup Goals (FWCUGs) (SAIC, 2010) established for the Resident 
Receptor at the former RVAAP in surface or subsurface soils. Concentrations were compared to 
USEPA Residential Receptor Regional Screening Levels (RSLs) (USEPA, May 2018) at cancer 
risk of 1 × 10-6 or a hazard quotient (HQ) of 0.1 for those analytes without established FWCUGs, 
and for polycyclic aromatic hydrocarbons (PAHs) because USEPA updated the toxicity of these 
compounds after FWCUGs were developed. The potential for contamination to migrate and 
contact receptors was also evaluated. 

1.3 REPORT ORGANIZATION 
The SI report is organized into the following sections: 
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o Section 1 (Introduction) - Provides an overview of the purpose, scope and organization of 
this SI. 

o Section 2 (Area of Concern Background) – Describes Camp Ravenna’s location, 
operational history, demography, land use, as well as the AOC description, operational 
history, and previous investigations. This section also describes the environmental setting 
at Camp Ravenna including geology, hydrogeology, climate, potential human and 
ecological receptors. 

o Section 3 (Field Investigation) – Describes the scope of work completed and the procedures 
followed during this SI, including a discussion of the sampling rationale for placement of 
environmental media sampling locations, field activity procedures, laboratory methods, 
and protocols. Included in this section are the site preparation activities and the field 
sampling methods for the surface and subsurface soil sampling. Any deviations from the 
work plan are outlined in this section. In addition, this section details surveying and the 
characterization and management of wastes generated during the field work. 

o Section 4 (Data Evaluation) – Describes the analytical data generated during the SI and 
discusses the presence or absence of contamination at CC RVAAP-70 East Classification 
Yard.  

o Section 5 (Exposure Pathways) – Describes the potential for contaminants to migrate in 
the environment and contact receptors. 

o Section 6 (Summary and Conclusions) – Summarizes results of this SI and presents 
conclusions regarding the presence or absence of contamination at CC RVAAP-70 East 
Classification Yard. 

o Section 7 (Recommendations) – Contains recommendations for follow-on actions. 

o Section 8 (References) – Lists references used to prepare this document. 

The appendices to this document contain the summarized investigation data, including: 

o Appendix A – Historical Aerial Photos 

o Appendix B – Daily Reports and Field Activity Logs 

o Appendix C – Boring Logs 

o Appendix D – Data Verification Reports 

o Appendix E – Analytical Results, Laboratory Reports, and Chain-of-Custody Forms 

o Appendix F – Data Validation Reports 

o Appendix G – IDW Disposal Letter Reports 

o Appendix H – Site Photographs 

o Appendix I – Survey Data 

o Appendix J – Regulatory Correspondence Letters and Response to Comments Response  
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Figure 1-1 General Location and Orientation of Former Ravenna Army Ammunition Plant  
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Figure 1-2 Site Location Map  
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Figure 1-3 Site Layout  
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2. AREA OF CONCERN BACKGROUND 

2.1 FACILITY-WIDE BACKGROUND 
2.1.1 Facility Location and Setting 
The former RVAAP, now known as the Camp Ravenna Joint Military Training Center (Camp 
Ravenna), is located in northeastern Ohio within Portage and Trumbull counties. Camp Ravenna 
is approximately three (3) miles east/northeast of the City of Ravenna and one (1) mile 
north/northwest of the City of Newton Falls (Figure 1-1). Camp Ravenna is federally owned and 
is approximately 11 miles long and 3.5 miles wide. Camp Ravenna is bounded by State Route 5, 
the Michael J. Kirwan Reservoir, and the CSX System Railroad to the south; Garret, McCormick, 
and Berry Roads to the west; the Norfolk Southern Railroad to the north; and State Route 534 to 
the east. In addition, Camp Ravenna is surrounded by the communities of Windham, Garrettsville, 
Charlestown, and Wayland. 

2.1.2 Demography and Land Use 
The 2010 Census reports that the populations of Portage and Trumbull counties are 161,419 and 
210,312, respectively. Population centers closest to Camp Ravenna are Ravenna, with a population 
of 11,724, and Newton Falls, with a population of 4,795. 

Camp Ravenna is located in a rural area and is not close to any major industrial or developed areas. 
Approximately 55 percent of Portage County, in which the majority of Camp Ravenna is located, 
consists of either woodland or farmland acreage. The closest major recreational area, the Michael 
J. Kirwan Reservoir (also known as West Branch Reservoir), is south of Camp Ravenna. 

The facility, previously known as the RVAAP, was formerly used as a load, assemble, and pack 
facility for munitions production. As of September 2013, administrative accountability for the 
entire 21,683-acre facility has been transferred to the United States Property and Fiscal Officer 
(USP&FO) for Ohio and the property subsequently licensed to the Ohio Army National Guard 
(OHARNG) for use as a military training site, Camp Ravenna. The RVAAP restoration program 
involves cleanup of former production/operational areas throughout Camp Ravenna related to 
former activities conducted under the RVAAP. 

2.2 ENVIRONMENTAL SETTING 
This section describes the physical features, topography, geology, hydrogeology, and 
environmental characteristics of Camp Ravenna and CC RVAAP-70 East Classification Yard. 

2.2.1 Physiographic Setting 
Camp Ravenna is located within the Southern New York Section of the Appalachian Plateaus 
physiographic province (U.S. Geological Survey, 1968). This province is characterized by elevated 
uplands underlain primarily by Mississippian and Pennsylvanian age bedrock units that are 
horizontal or gently dipping. The province is characterized by its rolling topography with incised 
streams having dendritic drainage patterns. The Southern New York Section has been modified by 
glaciation, which rounded ridges, filled major valleys, and blanketed many areas with glacially-
derived unconsolidated deposits (e.g., sand, gravel, and finer-grained outwash deposits). As a 
result of glacial activity in this section, old stream drainage patterns were disrupted in many 
locales, and extensive wetland areas developed. 
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2.2.2 Topography 
The topography of Camp Ravenna is gently undulating with an overall decrease in ground 
elevation from a topographic high of approximately 1,220 feet above mean sea level (ft amsl) in 
the far western portion of Camp Ravenna to low areas at approximately 930 ft amsl in the far 
eastern portion of Camp Ravenna. 

USACE mapped Camp Ravenna topography in February 1998 using a 2-ft (60.1-centimeter [cm]) 
contour interval with an accuracy of 0.02 ft (0.61 cm). USACE based the topographic information 
on aerial photographs taken during the spring of 1997 (Appendix A). The USACE survey is the 
basis for the topographical information illustrated in figures included in this report. 

Local topography is relatively flat at CC RVAAP-70 East Classification Yard.  The ground surface 
elevation is between 950 and 960 ft amsl (Figure 2-1) and slopes gently to the east. 

2.2.3 Surface Soil and Geology 
The surficial soil unit at CC RVAAP-70 East Classification Yard is mapped as Mahoning silt loam 
or Fitchville silt loam (Figure 2-2). These soils are Hiram Till glacial deposits (Figure 2-3). The 
bedrock underlying the AOC is Sharon Sandstone. The elevation of bedrock at CC RVAAP-70 
East Classification Yard is approximately 950 ft amsl (Figure 2-4) or less than 10 feet below 
ground surface (ft bgs). 

2.2.4 Hydrogeology 
Groundwater flow across Camp Ravenna is generally to the east. Most wells yield 5 to 20 gallons 
per minute from sandstone units of the Pottsville Group, of which the Sharon Sandstone is a 
member (Winslow and White, 1966). Wells may yield as much as 800 gallons per minute where 
the sandstone units are of large thickness, areal extent, and permeability. 

The potentiometric surface for Camp Ravenna aquifers is mapped annually from groundwater 
elevation measurements in monitoring wells, most recently in the Facility-Wide Groundwater 
Monitoring Program, RVAAP-66 Facility-Wide Groundwater Annual Report for 2015 (TEC-
WESTON Joint Venture, 2016). The groundwater flow direction in the unconsolidated aquifer is 
generally to the east. Groundwater and/or saturated conditions were not observed in soil borings. 
Therefore, it has been determined that groundwater does not exist in unconsolidated soils at CC 
RVAAP-70 East Classification Yard.   

2.2.5 Surface Water 
Surface water on Camp Ravenna consists primarily of streams and small ponds and lakes. Surface 
water on the central and eastern portions of the facility flows generally to the northeast, eventually 
entering the Mahoning River. Surface water on the western portion of the facility generally flows 
to the south into the Michael J. Kirwan Reservoir. There are no permanent surface waters or 
wetlands located within CC RVAAP 70 East Classification Yard. Ditches located east and west of 
Building 47-40 periodically contain water. The closest permanent surface water feature is a 
tributary to the west branch of the Mahoning River and associated wetlands approximately 2,000 
feet north and northeast of AOC CC RVAAP-70 East Classification Yard (Figure 2-5).  
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2.2.6 Climate 
Camp Ravenna is located in a temperate region of Ohio with annual precipitation of 36 to 39 
inches. The average July high temperature is 82 °F and the average January low temperature is 18 
°F. 

2.2.7 Surrounding Land Use 
Camp Ravenna is located in northeastern Ohio within Portage County and Trumbull County. Camp 
Ravenna is surrounded by several communities: Windham on the north; Garrettsville 6 miles to 
the northwest; Newton Falls 1 mile to the southeast; Charlestown to the southwest; and Wayland 
3 miles to the south. The land surrounding Camp Ravenna consist primarily of residential and farm 
land along with some areas of commercial and light industrial use. 

2.2.8 Ecology 
Camp Ravenna has a diverse range of vegetation and habitat resources. Habitats present within 
Camp Ravenna include large tracts of closed-canopy hardwood forest, scrub/shrub open areas, 
grasslands, wetlands, open-water ponds and lakes, and semi-improved administration areas 
(OHARNG, 2014). 

Vegetation at Camp Ravenna can be grouped into three categories: herb-dominated, shrub-
dominated, and tree-dominated. Approximately 60% of Camp Ravenna is covered by forest or 
tree-dominated vegetation. Camp Ravenna has seven forest formations, four shrub formations, 
eight herbaceous formations, and one non-vegetated formation (OHARNG, 2014). There is a tree-
cutting restriction from 1 April to 30 September. 

Surface water features within Camp Ravenna include a variety of streams, ponds, floodplains and 
wetlands. Numerous streams drain Camp Ravenna, including approximately 19 miles of perennial 
streams. Approximately 282 acres of ponds are found on Camp Ravenna. These ponds provide 
valuable habitat and support to wood ducks, hooded mergansers, mallards, Canada geese, and other 
birds and wildlife species. Some ponds have been stocked with fish and are used for fishing and 
hunting (OHARNG, 2014). Wetlands are abundant and prevalent throughout Camp Ravenna. 
These wetland areas include seasonal wetlands, wet fields, and forested wetlands. Most of the 
wetland areas on Camp Ravenna are the result of natural drainage and beaver activity; however, 
some wetland areas are associated with anthropogenic settling ponds and drainage areas. 

An abundance of wildlife is present on Camp Ravenna; 35 species of land mammals, 214 species 
of birds, 47 species of fish, and 34 species of amphibians and reptiles have been identified 
(OHARNG, 2014). The federally threatened Northern Long Eared Bat is present at Camp 
Ravenna. Ohio State-listed plant and animal species have been identified through confirmed 
sightings and/or biological inventories at Camp Ravenna. 

2.3 AREA OF CONCERN DESCRIPTION AND OPERATIONAL HISTORY 
2.3.1 Area of Concern Description 
The former RVAAP was originally equipped with east and west classification yards during the 
facility’s early operational years. CC RVAAP-70 East Classification Yard is located east of Load 
Line 1 and the Main Defense Logistics Agency (DLA) Ore Storage Area in close proximity to the 
intersection of Ramsdell Road and Irons Road (Figure 1-3). No documentation was found during 
the Historical Records Review (HRR) to define the specific years of operation of the AOC. The 
CC RVAAP-70 East Classification Yard AOC consists of Building 47-40 (the Round House still 
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exists, but is not actively used), the former herbicide storage shed (former Building 47-60), the 
containment area for a former aboveground storage tank (AST) (documented spill of No. 5 fuel oil 
occurred within the containment area in 1986), and an outdoor open wash rack south of Building 
47-40 (north of Butts-Kistler Road). A railroad track complex is located east of the AOC and is 
currently used by the OHARNG. Most of the other rail lines in the area have been removed. Two 
former 15,000-gallon diesel fuel underground storage tanks (USTs), RV-11 and RV-22, were 
located west of the wash rack, but were removed in February 1990 and received No Further Action 
in April 1992 (SAIC, 2011b). 

The CC RVAAP-70 East Classification Yard was used for switching and maintaining railroad cars. 
Building 47-40 (Round House) was used for locomotive engine repairs and other maintenance 
activities (SAIC, 2011b). The former herbicide storage shed was used to store a track-mounted 
herbicide sprayer and the herbicides used to control vegetation along the railroads at the former 
RVAAP. Interviewees for the HRR noted an outdoor open wash rack was located to the south of 
Building 47-40 was used to wash box cars. The wash rack was also reportedly used to wash the 
engines. 

Potential sources of contamination include railroad maintenance activities, fuel release, and 
herbicide storage and maintenance (SAIC, 2011b). Typical chemicals/products used during 
locomotive maintenance activities may have included engine washing chemicals, valve oil, 
electrolytes (battery maintenance), locomotive black paint, solvents for parts degreasing, 
lubrication oil, metal preservatives, carbolineum, creosote, and cold patch asphalt. In addition, the 
resident locomotive stored within the Round House building also contained at least two 
polychlorinated biphenyl (PCB) transformers. 

2.3.2 Historical Records Review 
The following paragraphs summarize details for CC RVAAP-70 East Classification Yard 
presented in the Final Historical Records Review Report for the 2010 Phase I Remedial 
Investigation Services at Compliance Restoration Sites (9 Areas of Concern), Ravenna Army 
Ammunition Plant, Ravenna, Ohio (SAIC, 2011b). 

A spill report dated 11 August 1986 documents a leak of No. 5 fuel oil from an AST (Tank 65B) 
from the CC RVAAP-70 East Classification Yard. The spill report indicates that a broken valve 
caused the leak. The entire contents of the tank emptied into the bermed containment area. The 
report indicates the containment area was scarified and the contaminated soil was piled within the 
containment area. However, no quantities of contaminated soil were noted. The report indicates 
that approximately 16,632 gallons of fuel oil was salvaged from the containment area and 
approximately 120 gallons of oil mixed with dirt and straw were to be disposed per Ohio 
Environmental Protection Agency (Ohio EPA) instructions. The report indicates that straw was 
placed on oil in areas where the equipment could not reach, such as beneath the support structures 
and by piping. Samples of the contaminated soil were collected to determine if the contaminated 
soil could be incinerated in accordance with the regulations at that time, and the soil met the criteria 
for incineration. No final report regarding the cleanup was found during the HRR. The tanks had 
since been removed from the AOC and the area was overgrown with vegetation during the HRR 
site walks. The HRR recommended that surface and subsurface soil within, and in the vicinity of, 
the former tank containment area and surface soil and dry sediment within any nearby surface 
water conveyances be analyzed for semivolatile organic compounds (SVOCs) and volatile organic 
compounds (VOCs). 
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Building 47-40 (Round House) was used as a locomotive maintenance and repair building. 
Building 47-40 still exists but is no longer used for any purpose. The interior of the building 
contains a floor pit that was used by personnel to access the undersides of the engines for repair.  
No documented evidence related to spills or releases were found for the Round House building. 
Building 47-40 also contained at least two PCB transformers.  Service to the transformers is 
unknown. Interviewees indicated the transformer oil was tested for PCBs; however, no records of 
testing were discovered during the HRR. Staining from past operations was visible on the concrete 
floor within the building. No other visible evidence of impacts was noted during the property 
visit/perimeter survey. The HRR recommended that surface soil and dry sediment samples around 
doors and service bay entrances and in drainage ditches leading from the building to the storm 
sewer inlets located around the building be analyzed for target analyte list (TAL) metals, SVOCs, 
and PCBs. (Note, the HRR term “dry sediment” referred to soil that is only intermittently covered 
with surface water. “Dry sediment” is surface soil.) 

A storage shed used to store herbicides and a track mounted sprayer was located in the CC 
RVAAP-70 East Classification Yard. Herbicide mixing operations may also have occurred at the 
building. The interviewees noted the herbicides may have been mixed with waste oil and applied 
for vegetation control. The HRR did not identify any documents relating to spills or releases from 
herbicide storage and mixing. No documentation was found, but some herbicide applications used 
petroleum products (e.g., oil, kerosene, diesel fuel) as carrier agents. No documentation was found 
pertaining to the amount of herbicides stored in the herbicide storage shed; however, one 
interviewee noted the amount stored was approximately 20 gallons. No visible signs that a spill or 
release had occurred (e.g., stained soil, stressed vegetation) were observed in the area of the former 
herbicide storage shed. The HRR recommended that surface soil near the former shed and in any 
runoff conveyances be analyzed for herbicides and SVOCs. 

Two interviewees noted the presence of an outdoor wash rack, assumed to be used to wash down 
the box cars and/or the train engines, on site. The wash rack was outdoors and open with no means 
of collecting wastewater. No documents related to the wash rack were discovered during the HRR. 
The wash rack was reportedly supplied with water from nearby Well House #15. One interviewee 
noted there were no controls in place to collect the wash water. Field personnel noted the potential 
location of the wash rack just south of Building 47-40 and north of Butts-Kistler Road. Concrete 
AST supports were discovered at the location along with old abandoned pipes and valves, assumed 
to be water pipes from the well house. No visual evidence of impacts (e.g., stained soil, stressed 
vegetation) from the tank or wash rack activities was observed. The HRR recommended that 
surface soil and dry sediment in the vicinity of the former wash rack and any runoff conveyances 
be analyzed for explosives, SVOCs, and PCBs. 

2.3.3 Investigation History 
The HRR (SAIC, 2011b) summarized historical records pertaining to operational history and 
chemical that may have been released during former operations at CC RVAAP-70 East 
Classification Yard. The HRR (SAIC, 2011b) made specific recommendations for SI sampling 
and analysis at the potential release areas within the AOC.  

Initial SI field work was detailed in a work plan (ECC, 2012) and sampling was conducted in 
November and December 2012 and April 2013. A work plan was developed for additional 
sampling (Parsons, 2017), which was conducted at CC RVAAP-70 East Classification Yard in 
January and February 2018. 
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Figure 2-1 Topography 
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Figure 2-2 Soil Map 
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Figure 2-3 Geologic Map of Unconsolidated Deposits 
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Figure 2-4 Geologic Bedrock Map 



 

CC RVAAP-70 East Classification Yard Site Inspection Report Page 2-14  

This page intentionally left blank



 

CC RVAAP-70 East Classification Yard Site Inspection Report Page 2-15  

 

Figure 2-5 Surface Water Features and Surveyed Wetlands 
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3. FIELD INVESTIGATION 

Field work for this SI was conducted in accordance with Final Site Inspection/Remedial 
Investigation Work Plan at Compliance Restoration Sites (ECC, 2012), Final Work Plan, 
Additional Sampling for CC RVAAP-69 Building 1048 Fire Station, CC RVAAP-70 East 
Classification Yard, and CC RVAAP-74 Building 1034 Motor Pool Hydraulic Lift, Ravenna Army 
Ammunition Plant Restoration Program, Camp Ravenna, Portage and Trumbull Counties, Ohio 
(Parsons, 2017) and the Facility-Wide Sampling and Analysis Plan for Environmental 
Investigations at the Ravenna Army Ammunition Plant, Ravenna, Ohio (SAIC, 2011a), unless 
specifically noted otherwise (Section 3.4). 

3.1 RATIONALE FOR SAMPLING AND ANALYSES 
Surface soil and subsurface soil were sampled at CC RVAAP-70 East Classification Yard to 
determine the presence of site-related chemicals (SRCs) and identify potential contaminants within 
the AOC. The HRR (SAIC, 2011b) recommended sampling at four locations and two drainage 
ditches. The AOC was divided into seven decision units (DUs) as illustrated in Figure 3-1. Samples 
and analyses were selected based primarily on recommendations from the HRR (SAIC, 2011b). 
The rationale for the sampling approach was detailed in the work plans (ECC, 2012 and Parsons, 
2017) and is summarized below. Table 3-1 lists all samples collected, the analyses performed, and 
rationale for each sample collected.  

Note that the HRR and work plans mention sampling “dry sediment” from the drainage ditches 
and a storm water drain. “Dry sediment” is surface soil that is intermittently covered with water. 
The samples are compared to surface soil cleanup goals and for purposes of this SI are simply 
referred to as surface soil. This includes three locations: 70-DD-DU2-SS, 70-CDD-DU7-SS and 
70-4740-SB108-SS.  

Surface water was not present at this AOC during the SI field work in 2012 and 2018 but was 
observed in drainage ditches in April 2015. Groundwater is being evaluated on a facility-wide 
basis (RVAAP-66 Facility-Wide Groundwater). Therefore, samples were not collected from 
surface water, sediment (i.e., from a perennial surface water body), or groundwater during the SI. 

In addition to the DU-specific analyses described below, ten percent of samples collected during 
the 2012-2013 sampling events were submitted for full suite analysis in accordance with the 
Facility-Wide Sampling and Analysis Plan (FWSAP) (SAIC, 2011a). 

Former Fuel Oil Spill Area (DU01) 
DU01 was established as the area within the containment berm that surrounded the former AST 
where No. 5 fuel oil was released. Surface and subsurface soil were sampled to determine if 
contaminants consistent with a petroleum release were present. In accordance with the work plan 
(ECC, 2012), one surface soil incremental sampling methodology (ISM) sample was collected, 
and five soil borings were advanced and a total of seven subsurface samples were collected in 
November 2012. A sixth soil boring was advanced in December 2012 to collect additional 
subsurface soil for quality assurance (QA) purposes. Surface and subsurface soil samples were 
analyzed for VOCs, methyl tertiary-butyl ether (MTBE), SVOCs, and three total petroleum 
hydrocarbons (TPH) carbon chain compounds (C6-C12, C10-C20, and C20-C34) because the 
potential release at DU01 was petroleum. 
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Drainage Ditch West of Building 47-40 (DU02) 
The HRR (SAIC, 2011b) recommended an evaluation of the dry sediment in the AOC drainage 
ditches. The drainage ditch to the west of Building 47-40 (DU02) is adjacent to and may have 
received runoff from the former Fuel Oil Spill Area (DU01). Therefore, in accordance with the 
work plan (ECC, 2012) one surface soil ISM sample from DU02 was collected and analyzed for 
the same constituents as DU01; VOCs, MTBE, SVOCs, and TPH. 

Building 47-40 Round House – Exterior (DU03) 
DU03 was established as a 15-foot zone surrounding the exterior perimeter of Building 47-40 to 
sample for potential contaminants from locomotive maintenance activities conducted at Building 
47-40. In accordance with the work plan (ECC, 2012), one surface soil ISM sample was collected, 
and five soil borings were advanced and a total of eight subsurface samples were collected in 
November 2012. A sixth soil boring was advanced in December 2012 and April 2013 to collect 
additional subsurface soil for QA purposes. Surface and subsurface soil samples were analyzed for 
SVOCs, TAL metals, and PCBs. 

Building 47-40 Round House – Interior (DU04) 
DU04 was established to sample subsurface soil beneath the concrete floor of Building 47-40. 
Building 47-40 contained a Repair Pit that lies underneath the area where locomotives were 
maintained. The repair pit is the low point within the building and is therefore the most likely place 
for finding potential contaminants from activities conducted within Building 47-40. Oily residue 
and debris covered the bottom of the interior repair pit as well as other areas of the floor including 
a former oil storage area near the east wall (note, oily residue was removed prior to 2018 sampling 
to prevent cross-contamination during sampling and to reveal any cracks in the concrete, as 
discussed in Section 3.2.2). In 2012, subsurface soil samples were collected from five soil borings 
advanced through the concrete floor of the repair pit (70-4740-DU4-SB1 through 70-4740-DU4-
SB5). In accordance with the work plan (ECC, 2012), all samples were analyzed for SVOCs, TAL 
metals and PCBs to determine if locomotive maintenance chemicals had been released below the 
floor of the building. Although several soil samples collected from DU04 in 2012 indicate that 
they were collected from the 0 to 1 ft bgs vertical interval, all of these samples were collected from 
under the concrete floor of the repair pit, and the repair pit floor is 3.5 feet below the floor grade. 
Therefore, all of the DU04 samples are subsurface soil, including samples from DU-4740-DU4-
SB (070SS-0048M-0001-SO and 070SB-0049M-0001-SO) and 70-4740-DU4-SB1 (070SB-
0050M-0001-SO). 

Additional sampling was conducted in 2018 in accordance with the second work plan (Parsons, 
2017). An additional boring was advanced through the floor of the repair pit to collect subsurface 
soil samples for VOC analysis (70-4740-SB104) because VOCs were also considered possible 
locomotive maintenance chemicals. Three additional borings were also advanced through the floor 
of Building 47-40 in areas that were considered potential release areas and located outside of the 
repair pit. The boring locations were to be selected from areas that displayed staining and cracks 
in the concrete, but cracks were not observed. The three selected locations were:  

o near a former oil storage rack area along the east wall of the building where the concrete 
floor was heavily stained (70-4740-SB102),  

o at a seam between the wooden flooring and concrete near the east railroad tracks (70-4740-
SB101), and  
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o near the discharge line of a sump found under the north stairs of the repair pit (70-4740-
SB103).  

Subsurface soil samples from 70-4740-SB101 and 70-4740-SB102 were analyzed for VOCs, 
SVOCs, PCBs and TAL metals. Subsurface soil samples from 70-4740-SB103 were analyzed for 
VOCs.  

Former Herbicide Storage Shed (DU05) 
DU05 was established as a 15-foot zone surrounding the exterior perimeter of the former Herbicide 
Storage Shed to sample for potential contaminants from herbicide storage and mixing activities. 
In accordance with the work plan (ECC, 2012), one surface soil ISM sample was collected, and 
five soil borings were advanced and a total of seven subsurface samples were collected in 
November 2012. A sixth soil boring was advanced in December 2012 to collect additional 
subsurface soil for QA purposes. Surface and subsurface soil samples were analyzed for SVOCs 
and herbicides. Subsurface soils collected from 70-4760-DU5-SB2 in 2012 were also analyzed for 
VOCs and TPH (C6-C12) due to field observations and photoionization detector (PID) field 
screening vapor headspace results of 75 parts per million (ppm) indicating the likelihood of 
potential contaminants at this boring. 

Outdoor Wash Rack Area (DU06) 
DU06 was established in the Outdoor Wash Rack Area located south of Building 47-40. Past 
operations may have resulted in a release of chemicals to surface soil, by infiltration to subsurface 
soil, and by overland flow to nearby drainage ditches and storm drains. In accordance with the 
work plan (ECC, 2012), one surface soil ISM sample was collected, and five soil borings were 
advanced and a total of seven subsurface samples were collected in November 2012. In 2012, 
surface and subsurface soil samples were analyzed for SVOCs, PCBs and explosives which are 
chemicals that could be discharged as a result of washing box cars and locomotives. The subsurface 
soil sample collected from 70-4759-DU6-SB5 was also analyzed for VOCs and TPH (C6-C12) 
due to field observations and PID field screening vapor headspace results indicating potential 
contaminants at this boring.  

Additional sampling was conducted in 2018 in accordance with the second work plan (Parsons, 
2017). Two soil borings (70-4740-SB105 and 70-4740-SB106) were advanced to collect additional 
subsurface soil samples for VOC analysis at locations and vertical intervals where elevated PID 
readings had been noted during the 2012 sampling event.  

The storm drain at the southwest corner of Building 47-40 may have received wash water draining 
from the wash rack. In 2018, a sample of the soil that had accumulated in the storm drain (70-
4740-SS108) was collected and analyzed for PCBs, SVOCs, and explosives. An additional soil 
boring (70-4740-SB107) was drilled as close to the drain as possible and five subsurface soil 
samples were collected to determine if subsurface soil near this storm drain was impacted by 
historical activities at the wash rack. Subsurface soil samples were analyzed for VOCs, PCBs, 
SVOCs, and explosives.  

Drainage Ditch East of Building 47-40 (DU07) 
The HRR (SAIC, 2011b) recommended an evaluation of the dry sediment in the AOC drainage 
ditches. The drainage ditch to the east of Building 47-40 is adjacent to and may have received 
runoff from DU03, DU05 and DU06. In accordance with the work plan (ECC, 2012) one surface 
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soil ISM sample from DU07 was collected and analyzed for the full analytical suite including 
VOCs, MTBE, SVOCs, TAL metals, TPH, herbicides, explosives, PCBs, and propellants. 

3.2 PRE-SAMPLING SITE PREPARATION 
3.2.1 2012 Mobilization 
Prior to the 2012 field investigation, a series of pre-mobilization activities were undertaken to 
ensure that all applicable requirements were met. These included providing any necessary 
notifications to the Army, Ohio EPA, and other stakeholders.   

ECC personnel mobilized to Camp Ravenna on October 22, 2012 to conduct a site walk and pre-
mark each of the seven DUs and direct-push boring locations at CC RVAAP-70 East Classification 
Yard. The pre-mobilization tasks included the following activities:   

o Conduct a site walk   

o Locate the DUs   

o Locate the soil borings   

o Decontaminate the sampling equipment.   

Site Walk  
ECC conducted a site walk at CC RVAAP-70 East Classification Yard on October 22, 2012 to 
assess current AOC conditions and to note any potential health and safety hazards that could affect 
the field work of this SI. 

Soil Sampling Locations  
Each DU and proposed direct-push boring location was marked using wooden stakes, high 
visibility paint, and flagging. DU03 and DU05 were placed in the field by measuring a 15-ft offset 
of the corners of Building 47-40 (Round House) (DU03) and the Former Herbicide Storage Shed. 
The DUs for the Former Fuel Oil Spill Area (DU01) and the Outdoor Wash Rack Area (DU06) 
were assigned based on review of historical documents during the HRR, available AOC figures, 
and aerial photographs (Appendix A). The seven DUs are illustrated on Figure 3-1. 
Munitions and Explosives of Concern and Utility Clearance Surveys   
Munitions and explosives of concern clearance was not required based on HRR findings (SAIC, 
2011b), and therefore was not conducted at the CC RVAAP-70 East Classification Yard. No 
documentation of military munitions being historically located or stored on-site was discovered.  

ECC met with Vista Sciences Corporation representatives on October 23, 2012 to discuss utility 
clearance protocols at the former RVAAP. Mr. James D. McGee, Project Manager for Vista 
Sciences Corporation, reported that any utility within the CC RVAAP-70 East Classification Yard 
would either have been previously removed or, if still in place, inactive and not energized. No 
live/active utilities were encountered during any of the drilling activities conducted at CC RVAAP-
70 East Classification Yard. 

Site Clearing Activities  
Low brush and debris were cleared from proposed surface soil sampling areas and soil boring 
locations. Paths were cleared into the bermed area of the Former Fuel Oil Spill Area to allow 
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access for the direct-push drill rig. Cut brush was subsequently chipped and spread on the ground 
surface.  

Site Security  
No specific site security was needed to conduct this SI at the CC RVAAP-70 East Classification 
Yard. However, each work day prior to mobilizing to the AOC, Camp Ravenna Range Control 
was notified that ECC and subcontractor personnel would be working at CC RVAAP-70 East 
Classification Yard.  

Equipment Decontamination  
Prior to beginning surface soil sampling, all sampling equipment was decontaminated at a pre-
designated area within Building 1036. The decontaminated sample equipment was then wrapped 
in aluminum foil. Sufficient sampling equipment was brought to the site each morning to allow for 
sampling of the DU area without the need to decontaminate additional equipment during the day. 
All sampling equipment was decontaminated inside Building 1036 at the end of each work day in 
preparation for sampling the following day.  

Prior to commencing subsurface soil sampling, all direct-push drilling rods and equipment were 
decontaminated using a high-pressure steam cleaner and brushes. During subsurface soil sampling 
at the CC RVAAP-70 East Classification Yard, direct-push steel samplers were decontaminated 
between each DU using 5-gallon buckets, Alconox® wash, and brushes. Following the conclusion 
of subsurface soil sampling, drilling equipment was decontaminated using a high-pressure steam 
cleaner. 

All decontamination fluids were containerized in a Department of Transportation-approved 55-
gallon closed steel drum located within secondary containment inside Building 1036. The drum 
was labeled with contents, date of initial generation, and contact information. All sampling 
equipment was decontaminated in accordance with the procedures outlined in Section 5.6.2.9 of 
the FWSAP (SAIC, 2011a). 

3.2.2 2018 Mobilization 
Utility Clearance 
Parsons deployed to the AOC on 29 January 2018. Utility clearance was performed by 
Underground Detective. No active utilities are present in the vicinity of CC RVAAP-70 East 
Classification Yard. 

Oily Residue Removal and Brush Clearance 
Prior to sampling, oily residue and debris were removed from the floor of Building 47-40 and the 
Interior Repair Pit. The oily residue and debris were removed to reveal areas of the floor that are 
stained and cracked and therefore the most likely routes that chemicals could have followed to 
enter the subsurface, and to prevent cross contamination when borings are advanced through the 
floor. Although the substance was described in the Work Plan as a sludge, the oily residue was 
relatively dry. Oily residue was present in an interior repair pit that lies underneath the area where 
locomotives were maintained. The repair pit is the lowest point in the building and represents a 
location where spills of liquids could have drained. Oily residue was also found near the east wall 
of the building at the historical oil drum rack, as well as other locations on the floor. On 30 and 31 
January 2018, approximately two cubic yards of oily residue and debris were removed from the 
floor and pit using a mini excavator, bobcat, shovels, and brooms and were placed in a 20-cubic 
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yard roll-off for sampling and disposal (See Section 3.6). Vegetation in the Outdoor Wash Rack 
Area was cut and removed on 30 January 2018. 

Identify Additional Sample Locations 
Sample locations were identified and marked following oily residue and debris removal and brush 
clearance. The Work Plan (Parsons, 2017) indicated that borings within Building 47-40 be located 
near stains and cracks in the concrete floor and interior repair pit. The concrete floor was stained 
in areas but did not appear to be cracked. Soil boring locations were selected as discussed in 
Section 3.1. 

3.3 SAMPLING METHODS 
Initial field work was conducted between 5 November and 12 December 2012 and included 
collecting six surface soil (0-1 ft bgs) ISM samples, advancing 28 soil borings and collecting 39 
subsurface soil samples. On 1 April 2013, one additional subsurface soil sample was collected 
from a soil boring at DU03 (70-4740-DU3-SB6). The sample was re-collected for pesticide 
analysis to replace prior pesticide sample results, which were qualified as rejected due to low 
surrogate recovery.  

Additional field work was conducted between 2 and 6 February 2018. Nine subsurface samples 
were collected from four soil boring at DU04 and seven subsurface samples were collected from 
three soil borings at DU06. Two discrete surface soil samples were collected from and near a storm 
drain at DU06.  

Table 3-1 presents a summary of the media sampled, sample collection methods, and number of 
samples collected for sampling activities conducted at each area of potential activity at CC 
RVAAP-70 East Classification Yard. Matrix spike/matrix spike duplicate (MS/MSD) samples 
were collected at a frequency of 5 percent. Field duplicate samples were collected at a frequency 
of 10 percent. 

3.3.1 Surface Soil Sampling 
One surface soil ISM sample was collected from each of DU01, DU03, DU05, and DU06 in 2012. 
Surface soil ISM samples were also collected in 2012 from each of the two ditches (DU02 and 
DU07) in the same manner as that for a typical ISM surface soil sample. No surface soil samples 
were collected at DU04 as the soil sampling was conducted inside Building 47-40 beneath the 
concrete floor.  

The surface soil sample aliquots were collected from 0 to 1 ft bgs using ISM methods as detailed 
in the Final Site Inspection/Remedial Investigation Work Plan at Compliance Restoration Sites 
(ECC, 2012), in order to define the lateral extent of contamination in surface soil. Thirty individual 
soil samples (aliquots) were collected to comprise each ISM sample. The surface soil ISM samples 
were collected using the method described in Section 5.6.2.1.1 of the FWSAP (SAIC, 2011a).  

The samples were collected using a 40-in., one-piece soil step probe with a “T” handle attached to 
the top. The soil step probe collects a soil core sample that is approximately 12 in. long. A 12-in. 
section of the sampler is cut away to facilitate collecting the soil sample. The sampler was 
advanced to 1 ft bgs then withdrawn. The soil sample was then collected from within the core 
sampler section using a stainless-steel scoopula.  
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Surface soil samples were collected from 0 to 1 ft bgs. However, if rock or gravel was encountered 
at depths less than 1 foot, samples were collected from the accessible portion of the 0- to 1-ft 
interval.  

A discrete soil sample was collected in 2018 with a hand auger from the surface water drain at the 
southwest corner of Building 47-40. The surface water drain collected runoff from DU06 Outdoor 
Wash Rack, and soil had accumulated in the drain.  

3.3.2 Subsurface Soil Sampling 
Subsurface soil samples were collected from DU01, DU03, DU04, DU05 and DU06 between 13 
November 2012 and 1 April 2013 using a Geoprobe® Model 6620DT direct-push drill rig operated 
by Frontz Drilling with oversight by ECC. The procedures for hydraulic direct-push sampling were 
performed in accordance with Section 5.5.2.5.3 of the FWSAP (SAIC, 2011a). Samples were 
collected using 5-ft long stainless-steel sampling rods lined with acetate Microcore® samplers. 
Each sample was collected using a dedicated liner specific for that interval. The 5-ft stainless steel 
sampler was advanced twice at each boring location to reach the depth of 7 ft bgs and 3 times at 
one boring location to reach the depth of 13 ft bgs. The sampler was then retrieved from the desired 
depth and the liner removed. The liner was cut open length-wise and the soil was immediately 
field screened with a PID. Soil samples for headspace screening were collected at 2-ft intervals 
along the entire sampler using stainless steel scoopulas and the soil was placed in 8-ounce glass 
jars. The jars were then capped with aluminum foil and a plastic lid. The headspace samples were 
allowed to warm for approximately 10 minutes. The tip of the PID was inserted into the jar through 
the aluminum foil and the reading recorded on the boring log. If elevated readings were recorded, 
a VOC sample was collected using a disposable TerraCore® sampler at that interval. The liner 
containing the soil was photographed (Appendix H) and soil characteristics for each interval were 
then logged on the soil boring log (Appendix C). A summary of sampling information was logged 
on the field forms. Field activity forms and boring logs from the SI are provided in Appendices B 
and C, respectively. Photographs are provided in Appendix H. 

Subsurface soil samples were collected between 2 and 6 February 2018 from DU04 and DU06 
using a Geoprobe7822D drill rig operated by Envirocore with Parsons oversight. The procedures 
for hydraulic direct-push sampling were performed in accordance with Section 5.5.2.5.3 of the 
FWSAP (SAIC, 2011a). A total of seven borings were installed (70-4740-SB101 through 70-4740-
SB107). Borings were logged continuously and a PID was used to screen the soil for volatiles. 
Borings were abandoned with bentonite.   

Composite Subsurface Soil Samples 
At least five soil borings were advanced at each of the DUs. Soil was collected and composited 
from all borings within a DU from the 1-4 ft bgs and 4-7 ft bgs vertical intervals. Analytical results 
from composite subsurface soil samples represent subsurface concentrations across an entire DU 
from the two three-foot vertical intervals. Geoprobe rod refusal due to bedrock was encountered 
at less than four feet below the repair pit floor at DU04, and composite subsurface soil sample 
intervals were adjusted to accommodate the shallow boring depth.   

Discrete Soil Boring Subsurface Soil Samples 
During the 2012 and 2013 sample events, soil was collected from the 1-7 ft bgs vertical interval 
of each individual soil boring. One sample was also collected from a deeper (7-13 ft bgs) interval 
at DU03 (station 70-4740-DU3-SB1, sample 070SB-0026-0001-SO). Analytical results from these 



 

CC RVAAP-70 East Classification Yard Site Inspection Report Page 3-8  

discrete soil boring samples represent subsurface concentrations from individual soil borings 
across a six-foot vertical interval. Geoprobe rod refusal due to bedrock was encountered at less 
than four feet the repair pit floor at DU04, and discrete soil boring subsurface soil sampling 
intervals were adjusted to accommodate the shallow boring depth.   

Discrete soil boring subsurface soil samples were collected from two-foot vertical intervals from 
the additional soil borings installed in 2018. Samples for VOC analysis were collected using a 
disposable TerraCore® sampler. Soil borings 70-4740-SB105 and 70-4740-SB106 from the DU06 
Outdoor Wash Rack were sampled at only one depth because samples were targeting a vertical 
interval where slightly elevated PID measurements were detected in 2012. Discrete soil samples 
from the remaining borings were collected from each two-foot vertical interval from the surface 
to Geoprobe rod refusal. However, the 0-2-foot interval for borings within Building 47-40 (70-
4740-SB101 through 70-4740-SB104 in DU04) were not sampled because this interval consisted 
of concrete and gravel.  
3.4 DEVIATIONS FROM WORK PLAN 
Some of the terminology in the Final Site Inspection/Remedial Investigation Work Plan at 
Compliance Restoration Sites (ECC, 2012) and Final Work Plan, Additional Sampling for CC 
RVAAP-69 Building 1048 Fire Station, CC RVAAP-70 East Classification Yard, and CC RVAAP-
74 Building 1034 Motor Pool Hydraulic Lift, Ravenna Army Ammunition Plant Restoration 
Program, Camp Ravenna, Portage and Trumbull counties, Ohio (Parsons, 2017) was inaccurate 
or outdated. This report uses updated terminology without changing the technical approach as 
follows:  

o The work plans used “horizontal ISM sample” to describe a soil sample that was 
composited from five or more soil borings from a defined vertical interval (usually 1 - 4 ft 
bgs or 4 - 7 ft bgs). Horizontal ISM samples are now described as composite subsurface 
soil samples. 

o The work plans used “vertical ISM sample” to describe a soil sample from a single soil 
boring that was collected from a defined vertical interval (usually 1 – 7 ft bgs). Vertical 
ISM samples are now referred to as discrete soil boring subsurface soil samples. 

o The work plans used “composite sample” to describe a soil sample from a single soil boring 
that was collected from the 7 to 13 ft bgs vertical interval. Composite samples are now 
referred to as discrete soil boring subsurface soil samples.  

o The work plans used “dry sediment” to refer to soil material that is only intermittently 
covered with water (such as in the ditches DU02 and DU07).  “Dry sediment” is surface 
soil.   

Deviations from the Final Site Inspection/Remedial Investigation Work Plan at Compliance 
Restoration Sites (ECC, 2012) for fieldwork conducted at CC RVAAP-70 East Classification Yard 
are listed below:  

o At DU04, five borings were advanced within the interior repair pit after coring through the 
concrete floor of the pit. Refusal was encountered at each of the five borings, as sandstone 
bedrock was encountered ranging from 1 foot to approximately 4 feet below the bottom of 
the concrete floor of the pit, as follows:  

- SB01 – 12 inches  
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- SB02 – 15 inches  

- SB03 – 48 inches 

- SB04 – 46 inches 

- SB05 – 34 inches 

o Due to shallow refusal and subsequent limited matrix recovery, composite and discrete soil 
boring subsurface soil sample collection depths were altered. In lieu of the originally 
planned 1- to 4-ft and 4- to 7-ft composite samples, 0- to 1-ft and 0- to 4-ft (or refusal) 
composite samples were collected. In lieu of the 1- to 7-ft discrete soil boring sample at 
each boring, a 0- to 4-ft (or refusal) discrete soil boring sample was collected at each boring.   

o On 7 December 2012, three additional direct-push borings were advanced at CC RVAAP-
70 East Classification Yard to comply with quality control (QC) requirements regarding 
the collection of subsurface soil samples for 10 percent full suite analysis. The additional 
borings, identified as 70-4744-DU1-SB6 at DU01, 70-4740-DU3-SB6 at DU03, and 70-
4760-DU5-SB6 at DU05, were each advanced to 7 ft bgs. Samples were collected from the 
1- to 7-ft bgs interval and analyzed for full suite analytical parameters.   

o On 1 April 2013, one additional direct-push boring was advanced at 70-4740-DU3-SB6 
and the 1- to 7-ft interval was sampled for pesticides (sample 070SB-0046M-0001-SB). 
This sample was collected to ensure project completeness after the original pesticide 
sample (070SB-0046M-0001-SO collected on 7 December 2012) surrogate failed QC 
requirements.  

o Additional analyses were performed for VOCs and TPH (C6-C12) on discrete soil boring 
subsurface soil samples collected from 70-4760-DU5-SB2 and 70-4759-DU6-SB5 due to 
field observations and PID field screening vapor headspace results of 75 and 40 ppm 
indicating the likelihood of potential contaminants at these borings.  

Deviations from the Final Work Plan, Additional Sampling for CC RVAAP-69 Building 1048 Fire 
Station, CC RVAAP-70 East Classification Yard, and CC RVAAP-74 Building 1034 Motor Pool 
Hydraulic Lift, Ravenna Army Ammunition Plant Restoration Program, Camp Ravenna, Portage 
and Trumbull counties, Ohio (Parsons, 2017) for fieldwork conducted at CC RVAAP-70 East 
Classification Yard are listed below:  

o The Work Plan (Parsons, 2017) specified two soil borings to be installed within the DU04 
Building 47-40 interior repair pit and discrete subsurface soil samples analyzed for VOCs. 
After oily residue and debris were removed from the repair pit, it was observed that 
although the repair pit floor was stained, the concrete was in good condition (no cracks). 
One soil boring (70-4740-SB104) was advanced through the repair pit floor as planned. 
The second boring (70-4740-SB103) was relocated outside of the repair pit. Soil boring 
70-4740-SB103 was located near a sump and drain line from the repair pit (near the north 
end of the pit). Subsurface soil samples from 70-4740-SB103 were analyzed VOCs. 

3.5 SURVEYING 
Campbell and Associates, Incorporated, Cuyahoga Falls, Ohio, a licensed surveyor in the State of 
Ohio surveyed the 2012 soil boring locations within CC RVAAP-70 East Classification Yard. All 
survey data were reported in North American Datum 1983 (NAD83) Universal Transverse 
Mercator Zone 17 North.  
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Wellert Corporation, Medina, Ohio, a licensed surveyor in the State of Ohio, surveyed the 2018 
soil boring locations. Horizontal coordinates are tied to the Ohio State Plane Coordinate System, 
Ohio North Zone 3401 NAD83 (2011) per Ohio Department of Transportation Virtual Reference 
Station Network System. Vertical survey data are referenced to North American Vertical Datum 
of 1988 (NAVD88) elevations in feet. Coordinates were verified by locating existing National 
Geodetic Survey & Ravenna Arsenal Control Monuments to confirm coordinates meet project 
accuracy requirements. During the survey, the locations of 70-4740-SB101 and 70-4740-SB102 
were switched. The survey coordinates reported by the Wellert Corporation for 70-4740-SB101 
belong to 70-4740-SB102 and vice versa. This error was corrected on the figures included in this 
report.  

3.6 INVESTIGATION-DERIVED WASTE 
3.6.1 2012 Waste Handling 
Investigation-Derived Waste (IDW) consisted of soil cuttings from subsurface soil sampling, 
personal protective equipment (PPE), used, empty acetate liners, used TerraCore® samplers, and 
general non-environmental trash. The soil cuttings were collected in plastic garbage liners, and 
then placed inside 5-gallon buckets. The buckets for soil cuttings were brought to Building 1036 
and placed in labeled 55-gallon open-headed drums.   

All IDW, including soil cuttings, PPE, disposable sampling equipment, and decontamination 
fluids, was properly handled, labeled, characterized, and managed in accordance with Section 8.0 
of the FWSAP (SAIC, 2011a), federal and state of Ohio large quantity generator requirements, 
and the former RVAAP’s Installation Hazardous Waste Management Plan (BRACO, 2009).  

IDW was sampled for disposal characterization on 12 December 2012. Samples were comprised 
of liquid IDW consisting of decontamination fluids, and solid IDW consisting of drill cuttings. 
IDW analysis included both liquid and solid full Toxicity Characteristic Leaching Procedure 
(TCLP), and Reactivity, Corrosivity, and Ignitability analyses. On 15 March 2013, the Ohio EPA 
approved the IDW letter report for the transport and disposal of the accumulated IDW as a result 
of executed SI tasks. The Ohio EPA approval letter for the IDW is provided in Appendix G. On 5 
April 2013, Emerald Environmental Services, Inc. transported the drummed IDW under a non-
hazardous waste manifest to Vexor Technology in Medina, Ohio for proper disposal. The manifest 
is provided in Appendix G. 

3.6.2 2018 Waste Handling 
Waste was managed in accordance with Camp Ravenna Waste Management Guidelines and Waste 
Inspection Form (OHARNG, 2016) and the FWSAP (SAIC, 2011a). Final IDW Reports and 
manifests are provided in Appendix G. 

Investigation-Derived Waste 
IDW consisted of soil cuttings and decontamination water. All IDW was containerized in 55-
gallon drums and sampled for TCLP (Method 1311) metals, TCLP VOCs, TCLP SVOCs, TCLP 
herbicides, TCLP pesticides, total sulfide, total cyanide, corrosivity (pH), and flashpoint. Solid 
IDW was sampled on 20 February 2018 and liquid IDW was sampled on 6 March 2018. The data 
were compared to disposal screening criteria, which are from three sources: 

o Concentration of Contaminants for Toxicity Characteristic (40 Code of Federal 
Regulations [CFR] 261.24), as listed in Table 8-1 of the FWSAP; 
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o Table 8-2 of the FWSAP; and 

o 40 CFR 261.23 – Characteristic of Reactivity.  

Results of the IDW sampling indicated the solid and liquid IDW were non-hazardous. Solid IDW 
was transported by American Waste Management Services for disposal at the Waste Management 
/ American Landfill in Waynesburg, Ohio on 13 April 2018. Liquid IDW was transported by 
American Waste Management Services for disposal at the Waste Management / American Landfill 
in Waynesburg, Ohio on 27 April 2018. 

Oily residue and debris 
Oily residue and debris (referred to as “sludge” in the Work Plan [Parsons, 2017] and waste 
characterization report [Appendix G]) removed from Building 47-40 Round House on 2 February 
2018 was placed in a 20-cubic yard roll-off. Samples were collected on 6 February and 5 March 
2018 and analyzed for TCLP (Method 1311) metals, TCLP VOCs, TCLP SVOCs, TCLP 
herbicides, TCLP pesticides, total sulfide, total cyanide, corrosivity (pH), and flashpoint. The data 
were compared to disposal screening criteria as outlined above. The analyses indicated that the 
waste was non-hazardous. The oily residue and debris were transported off site on 13 April 2018 
for disposal by American Waste Management.  
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Table 3-1 Summary of Samples Collected at CC RVAAP-70 East Classification Yard 
 

 
Area Decision 

Unit 

 
Station 

 
Sample ID Sampling 

Method 
Result 
Type 

Beginning 
Depth 

Ending 
Depth 

Date 
Collected 

 
Media 

 
Purpose TAL 

Metals 
Explosives 
/Propellants 

 
TPH 

 
Pesticides 

 
SVOCs 

 
VOCs 

Former Fuel Oil Spill Area 1 70-4744-DU1-SS 070SS-0001M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB 070SB-0011M-0001-SO Composite REG 1 4 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB 070SB-0011M-0002-SO Composite MS 1 4 14-Nov-12 Subsurface Soil QC     X  Former Fuel Oil Spill Area 1 70-4744-DU1-SB 070SB-0011M-0002-SO Composite MSD 1 4 14-Nov-12 Subsurface Soil QC     X  Former Fuel Oil Spill Area 1 70-4744-DU1-SB1 070SB-0013M-0001-SO Discrete SB REG 1 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB2 070SB-0014M-0001-SO Discrete SB REG 1 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB3 070SB-0015M-0001-SO Discrete SB REG 1 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB4 070SB-0016M-0001-SO Discrete SB REG 1 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB4 070SB-0016M-0002-SO Discrete SB MS 1 7 14-Nov-12 Subsurface Soil QC     X  Former Fuel Oil Spill Area 1 70-4744-DU1-SB4 070SB-0016M-0002-SO Discrete SB MSD 1 7 14-Nov-12 Subsurface Soil QC     X  Former Fuel Oil Spill Area 1 70-4744-DU1-SB5 070SB-0017M-0001-SO Discrete SB REG 1 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB5 070SB-0017M-0002-SO Discrete SB MS 1 7 14-Nov-12 Subsurface Soil QC   X    Former Fuel Oil Spill Area 1 70-4744-DU1-SB5 070SB-0017M-0002-SO Discrete SB MSD 1 7 14-Nov-12 Subsurface Soil QC   X    Former Fuel Oil Spill Area 1 70-4744-DU1-SB 070SB-0012M-0001-SO Composite REG 4 7 14-Nov-12 Subsurface Soil P or A   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0001-SO Discrete SB REG 1 7 07-Dec-12 Subsurface Soil P or A X X X X X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0002-SO Discrete SB MS 1 7 07-Dec-12 Subsurface Soil QC  X X X X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0002-SO Discrete SB MSD 1 7 07-Dec-12 Subsurface Soil QC  X X X X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0043M-0001-SO Discrete SB FD 1 7 07-Dec-12 Subsurface Soil QC   X  X X 
Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0001-SO Discrete SB REG 1 7 12-Dec-12 Subsurface Soil P or A   X    Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0001-SO Discrete SB MS 1 7 12-Dec-12 Subsurface Soil QC   X    Former Fuel Oil Spill Area 1 70-4744-DU1-SB6 070SB-0042M-0001-SO Discrete SB MSD 1 7 12-Dec-12 Subsurface Soil QC   X    Drainage Ditch West of Building 47-40 2 70-DD-DU2-SS 070SS-0002M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A   X  X X 
Drainage Ditch West of Building 47-40 2 70-DD-DU2-SS 070SS-0002M-0002-SO ISM REG 0 1 07-Nov-12 Surface Soil P or A   X    Building 47-40 Round House - Exterior 3 70-4740-DU3-SS 070SS-0003M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB2 070SB-0022M-0001-SO Discrete SB REG 1 13 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB1 070SB-0026-0001-SO Discrete SB REG 7 13 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB 070SB-0019M-0001-SO Composite REG 1 4 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB1 070SB-0021M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB3 070SB-0023M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB4 070SB-0024M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB5 070SB-0025M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB 070SB-0020M-0001-SO Composite REG 4 7 13-Nov-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB6 070SB-0046M-0001-SO Discrete SB REG 1 7 07-Dec-12 Subsurface Soil P or A X X  X X X 
Building 47-40 Round House - Exterior 3 70-4740-DU3-SB6 070SB-0046M-0001-SO Discrete SB MS 1 7 07-Dec-12 Subsurface Soil QC      X 
Building 47-40 Round House - Exterior 3 70-4740-DU3-SB6 070SB-0046M-0001-SO Discrete SB MSD 1 7 07-Dec-12 Subsurface Soil QC      X 
Building 47-40 Round House - Exterior 3 70-4740-DU3-SB6 070SB-0047M-0001-SO Discrete SB FD 1 7 07-Dec-12 Subsurface Soil QC X   X X  Building 47-40 Round House - Exterior 3 70-4740-DU3-SB6 070SB-0046M-0001-SB Discrete SB REG 1 7 01-Apr-13 Subsurface Soil P or A    X   Building 47-40 Round House - Interior 4 70-4740-DU4-SB 070SB-0049M-0001-SO Composite REG 0 1 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB1 070SB-0050M-0001-SO Discrete SB REG 0 1 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SS 070SS-0048M-0001-SO Composite REG 0 1 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB2 070SB-0051M-0001-SO Discrete SB REG 0 1.25 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB5 070SB-0054M-0001-SO Discrete SB REG 0 2.8 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB4 070SB-0053M-0001-SO Discrete SB REG 0 3.75 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB3 070SB-0052M-0001-SO Discrete SB MS 0 4 07-Dec-12 Subsurface Soil QC     X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB3 070SB-0052M-0001-SO Discrete SB MSD 0 4 07-Dec-12 Subsurface Soil QC     X  Building 47-40 Round House - Interior 4 70-4740-DU4-SB3 070SB-0052M-0001-SO Discrete SB REG 0 4 07-Dec-12 Subsurface Soil P or A X   X X  Building 47-40 Round House - Interior 4 70-4740-SB102 070SB-102-0065-SO Discrete SB REG 2 4 02-Feb-18 Subsurface Soil P or A X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB102 070SB-102-0065-SO Discrete SB MS/MSD 2 4 02-Feb-18 Subsurface Soil QC X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB101 070SB-101-0062-SO Discrete SB REG 2 4 02-Feb-18 Subsurface Soil P or A X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB104 070SB-104-0072-S0 Discrete SB REG 2 4 05-Feb-18 Subsurface Soil P or A      X 
Building 47-40 Round House - Interior 4 70-4740-SB103 070SB-103-0069-SO Discrete SB REG 2 4 06-Feb-18 Subsurface Soil P or A      X 
Building 47-40 Round House - Interior 4 70-4740-SB102 070SB-102-0066-SO Discrete SB REG 4 6 02-Feb-18 Subsurface Soil P or A X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB102 070SB-102-9066-SO Discrete SB FD 4 6 02-Feb-18 Subsurface Soil QC X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB101 070SB-101-0063-SO Discrete SB REG 4 6 02-Feb-18 Subsurface Soil P or A X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB103 070SB-103-0070-SO Discrete SB REG 4 6 06-Feb-18 Subsurface Soil P or A      X 
Building 47-40 Round House - Interior 4 70-4740-SB101 070SB-101-0064-SO Discrete SB REG 6 7 02-Feb-18 Subsurface Soil P or A X   X X X 
Building 47-40 Round House - Interior 4 70-4740-SB102 070SB-102-0067-SO Discrete SB REG 6 8 02-Feb-18 Subsurface Soil P or A X   X X X 
Former Herbicide Storage Shed 5 70-4760-DU5-SS 070SS-0004M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB 070SB-0027M-0001-SO Composite MS 1 4 13-Nov-12 Subsurface Soil QC    X   Former Herbicide Storage Shed 5 70-4760-DU5-SB 070SB-0027M-0001-SO Composite MSD 1 4 13-Nov-12 Subsurface Soil QC    X   Former Herbicide Storage Shed 5 70-4760-DU5-SB 070SB-0027M-0001-SO Composite REG 1 4 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB1 070SB-0029M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB2 070SB-0030M-0001-SO Discrete SB MS 1 7 13-Nov-12 Subsurface Soil QC   X    Former Herbicide Storage Shed 5 70-4760-DU5-SB2 070SB-0030M-0001-SO Discrete SB MSD 1 7 13-Nov-12 Subsurface Soil QC   X    Former Herbicide Storage Shed 5 70-4760-DU5-SB2 070SB-0030M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A   X X X X 
Former Herbicide Storage Shed 5 70-4760-DU5-SB3 070SB-0031M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB4 070SB-0032M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB5 070SB-0033M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB 070SB-0028M-0001-SO Composite REG 4 7 13-Nov-12 Subsurface Soil P or A    X X  Former Herbicide Storage Shed 5 70-4760-DU5-SB6 070SB-0044M-0001-SO Discrete SB REG 1 7 07-Dec-12 Subsurface Soil P or A X X  X X X 
Former Herbicide Storage Shed 5 70-4760-DU5-SB6 070SB-0044M-0002-SO Discrete SB MS 1 7 07-Dec-12 Subsurface Soil QC    X X X 
Former Herbicide Storage Shed 5 70-4760-DU5-SB6 070SB-0044M-0002-SO Discrete SB MSD 1 7 07-Dec-12 Subsurface Soil QC    X X X 
Former Herbicide Storage Shed 5 70-4760-DU5-SB6 070SB-0045M-0001-SO Discrete SB FD 1 7 07-Dec-12 Subsurface Soil QC    X X  Outdoor Wash Rack Area 6 70-4740-SS108 070SS-108-0081-SO Discrete REG 0 0.5 06-Feb-18 Surface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4740-SS108 070SS-108-0081-SO Discrete MS/MSD 0 0.5 06-Feb-18 Surface Soil QC    X   Outdoor Wash Rack Area 6 70-4759-DU6-SS 070SS-0005M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4740-SB107 070SS-107-0075-S0 Discrete SB REG 0 1 05-Feb-18 Surface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4740-SB107 070SS-107-0075-S0 Discrete SB MS/MSD 0 1 05-Feb-18 Surface Soil QC    X   Outdoor Wash Rack Area 6 70-4740-SB107 070SS-107-9075-S0 Discrete SB FD 0 1 05-Feb-18 Surface Soil QC  X  X X  Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0080-S0 Discrete SB REG 9 10 05-Feb-18 Subsurface Soil P or A  X  X X X 
Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0076-S0 Discrete SB MS/MSD 1 3 05-Feb-18 Subsurface Soil QC  X     Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0076-S0 Discrete SB REG 1 3 05-Feb-18 Subsurface Soil P or A  X  X X X 
Outdoor Wash Rack Area 6 70-4759-DU6-SB 070SB-0034M-0001-SO Composite REG 1 4 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0077-S0 Discrete SB REG 3 5 05-Feb-18 Subsurface Soil P or A  X  X X X 
Outdoor Wash Rack Area 6 70-4759-DU6-SB1 070SB-0036M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4759-DU6-SB2 070SB-0037M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4759-DU6-SB3 070SB-0038M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4759-DU6-SB4 070SB-0039M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4759-DU6-SB5 070SB-0040M-0001-SO Discrete SB REG 1 7 13-Nov-12 Subsurface Soil P or A  X X X X X 
Outdoor Wash Rack Area 6 70-4759-DU6-SB 070SB-0035M-0001-SO Composite REG 4 7 13-Nov-12 Subsurface Soil P or A  X  X X  Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0078-S0 Discrete SB REG 5 7 05-Feb-18 Subsurface Soil P or A  X  X X X 
Outdoor Wash Rack Area 6 70-4740-SB106 070SB-106-0074-S0 Discrete SB REG 6 7 05-Feb-18 Subsurface Soil P or A      X 
Outdoor Wash Rack Area 6 70-4740-SB105 070SB-105-0073-S0 Discrete SB REG 6 7 05-Feb-18 Subsurface Soil P or A      X 
Outdoor Wash Rack Area 6 70-4740-SB107 070SB-107-0079-S0 Discrete SB REG 7 9 05-Feb-18 Subsurface Soil P or A  X  X X X 
Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0001-SO ISM REG 0 1 05-Nov-12 Surface Soil P or A X X X X X X 
Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0001-SO ISM MSD 0 1 05-Nov-12 Surface Soil QC X      Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0002-SO ISM MS 0 1 05-Nov-12 Surface Soil QC X X X X X X 
Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0002-SO ISM MSD 0 1 05-Nov-12 Surface Soil QC X X X X X X 
Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0007M-0001-SO ISM FD 0 1 05-Nov-12 Surface Soil QC X X X X X X 
Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0003-SO ISM REG 0 1 07-Nov-12 Surface Soil P or A   X    Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0004-SO ISM MS 0 1 07-Nov-12 Surface Soil QC   X    Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0006M-0004-SO ISM MSD 0 1 07-Nov-12 Surface Soil QC   X    Drainage Ditch East of Building 47-40 7 70-CDD-DU7-SS 070SS-0007M-0002-SO ISM FD 0 1 07-Nov-12 Surface Soil QC   X    Notes: 

A. Pesticide sample recollected and analyzed in 2013 due to surrogate failure in original sample. Recollected to ensure project completeness. 
B. Extra surface soil MS/MSD samples collected. This was to be analyzed on a contingency basis if all of the method extractions exhibited low recovery. Surface soil ISM samples were collected from DU02 and DU07, since drainage ditches were dry at 
time of sample collection. 
FD = field duplicate; MS = matrix spike; MSD = matrix spike duplicate; QC = quality control; REG = regular; SVOCs = semivolatile organic compounds; TAL = Target Analyte List; TPH = Total Petroleum Hydrocarbons; VOCs = volatile organic compounds; 
P or A: Determine presence or absence of potential contamination in media not previously sampled. 
Propellants include nitroguanidine, nitrocellulose, and nitroglycerin. 
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Figure 3-1 Soil Sampling Locations 
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4. DATA EVALUATION 

This section presents and evaluates the analytical results for CC RVAAP-70 East Classification Yard 
SI samples. Data are screened to identify SRCs and potential contaminants. 

4.1 DATA QUALITY 
4.1.1 2012 Data Quality 
ECC performed internal data verification on 100 percent of the data and third-party independent data 
validation on 10 percent of the SI laboratory data.  

Data verification was performed on the surface soil and subsurface soil samples. The analytical results 
were reported by the laboratory in accordance with the FWSAP (SAIC, 2011a).  

Data qualifiers were assigned to each result based on the laboratory (TestAmerica Laboratories, Inc.) 
QA review and verification criteria. Results were qualified as follows:  

o “U” indicates not detected.  

o “UJ” indicates not detected, reporting limit estimated.  

o “J” indicates the analyte was positively identified; however, the associated numerical value is 
an approximate concentration of the analyte in the sample.  

o “R” indicates result not usable.  

In addition to assigning qualifiers, the verification process also selected the appropriate result to use 
when re-analyses or dilutions were performed. Where laboratory surrogate recovery data or 
laboratory QC samples were outside of analytical method specifications, the verification chemist 
determined whether laboratory re-analysis should be used in place of an original reported result. If 
the laboratory reported results for both diluted and undiluted samples, diluted sample results were 
used for those analytes that exceeded the calibration range of the undiluted sample. A complete 
discussion of verification process results is contained in the Data Verification Report (Appendix D).   

A data validation report was completed for six AOCs where ECC conducted SIs. The Final Data 
Validation Report for Compliance Restoration Sites: RVAAP-70 East Classification Yard, RVAAP-
71 Barn No. 5 Petroleum Release, RVAAP-72 Facility-Wide Underground Storage Tanks, RVAAP-
75 George Road Sewer Treatment Plan Mercury Spill, RVAAP-77 Building 1037 Laundry Waste 
Water Sump, and RVAAP-83 Former Buildings 1031 and 1039 was issued by North Wind Services 
and MECx in August 2014 (Appendix F). Data validation for the CC RVAAP-70 East Classification 
Yard SI indicates that results are usable for their intended purposes. Three compounds were qualified 
as rejected in select samples: n-nitrosodiphenylamine, 4-chloroaniline, and 3,3’-dichlorobenzidine. 
None of these compounds are SRCs. 

4.1.2 2018 Data Quality 
The quality of 2018 data was assessed in accordance with the Quality Assurance Project Plan 
(component of the Work Plan, Parsons, 2017) and USEPA’s Implementation of the Uniform Federal 
Policy for Quality Assurance Project Plans at Federal Waste Hazardous Waste Sites (USEPA, 
2005a).   

Parsons performed data validation on 100% of the 2018 laboratory data from CC RVAAP-70 East 
Classification Yard. The changes to qualifiers that were applied to data based on the validation are 
discussed in the data validation reports. Results from the CC RVAAP-70 East Classification Yard SI 
2018 sampling event are usable for their intended purposes. However, the following instances are 
where data were rejected (“R” qualified) and are therefore deemed unusable:  
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o For 8260C, seven non-detect results for acetone and eleven non-detect results for 2-butanone 
were rejected and flagged “R” because the minimum relative response factor was not met in 
one or more continuing calibration verifications (CCV). 

The rejected (“R” qualified) results are not considered usable and were not used for environmental 
decisions. However, none of these analytes are SRCs. All remaining data is usable for its intended 
purposes as qualified by the Parsons data validator. The data qualified as estimated (“J” or “UJ”) were 
due to QC deficiencies such as minor holding time exceedances (less than 2x the holding time), 
QA/QC samples (initial calibration verification, CCV, and MS/MSD) exceeding criteria, relative 
percent difference of field duplicate/parent exceeding criteria. Furthermore, two results for acetone 
were qualified “B” due to trip blank contamination.  Data verification and validation reports are 
provided in Appendices D and F, respectively.  

4.2 SITE-RELATED CHEMICALS EVALUATION 
Data generated during the CC RVAAP-70 East Classification Yard SI were screened to identify 
SRCs. A chemical detected at a concentration greater than the established Background Screening 
Value (BSV), that is not an essential nutrient, and has not been screened out through a frequency of 
detection evaluation is identified as an SRC. Note that no chemicals were eliminated through a 
frequency of detection evaluation because less than 20 samples were collected for any medium in any 
DU. An SRC may, or may not be, related to the former operations at the AOC. SRCs for surface soil 
are presented in Tables 4-1a through 4-1f, and SRCs for subsurface soil are presented in Tables 4-2a 
through 4-2e. SRCs are discussed in the paragraphs below for each DU.  

DU01:  Former Fuel Oil Spill Area 
SRCs identified in surface soil (Table 4-1a and Figure 4-1) include two petroleum hydrocarbons and 
10 SVOCs (all PAHs). 

o Petroleum hydrocarbons: TPH (C10-C20 and C20-C34) 

o SVOCs (PAHs): benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, 
phenanthrene, and pyrene 

SRCs identified in subsurface soil (Table 4-2a and Figure 4-3) include two inorganics, one explosive, 
three petroleum hydrocarbons, 18 SVOCs (15 PAHs) and 8 VOCs. 

o Inorganics: cadmium and silver 

o Explosives: nitrobenzene 

o Petroleum hydrocarbon: TPH (C6-C12, C10-C20, and C20-C34) 

o SVOCs (PAHs): acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, 
dibenz(a,h)anthracene, fluoranthene, fluorene, 2-methylnaphthalene, naphthalene, 
phenanthrene, and pyrene 

o SVOCs (other than PAHs): dibenzofuran, 4-nitroaniline, n-nitrosodiphenylamine 

o VOCs: acetone, benzene, 2-butanone, carbon disulfide, ethylbenzene, methylene chloride, 
toluene, xylenes 

DU02 Drainage Ditch West of Building 47-40 
SRCs identified in drainage ditch surface soil (Table 4-1b and Figure 4-2) include two petroleum 
hydrocarbons and 13 SVOCs (all PAHs). 
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o Petroleum hydrocarbon: TPH (C10-C20 and C20-C34) 
o SVOCs (PAHs): anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-
cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene 

DU03 Building 47-40 Round House – Exterior  
SRCs identified in surface soil (Table 4-1c and Figure 4-1) include 10 inorganics, 1 PCB, and 18 
SVOCs (16 PAHs). 

o Inorganics: barium, beryllium, cadmium, chromium, copper, lead, nickel, silver, thallium, and 
zinc 

o PCBs: aroclor-1254 

o SVOCs (PAHs): acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, 
naphthalene, phenanthrene, and pyrene 

o SVOCs (other than PAHs): carbazole and dibenzofuran 

SRCs identified in subsurface soil (Table 4-2b and Figure 4-4) include two inorganics, 17 SVOCs, 
and 5 VOCs. 

o Inorganics: cadmium and silver 

o SVOCs (PAHs): acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and 
pyrene 

o SVOCs (other than PAHs): bis(2-ethylhexyl)phthalate and dibenzofuran 

o VOCs: acetone, benzene, 2-butanone, carbon disulfide, and toluene 

DU04 Building 47-40 Round House – Interior 
SRCs identified in subsurface soil (Table 4-2c and Figure 4-5) include 4 inorganics, 9 SVOCs (7 
PAHs), and 4 VOCs. 

o Inorganics: cadmium, cobalt, selenium, and silver 

o SVOCs (PAHs): acenaphthene, fluoranthene, fluorene, 2-methylnaphthalene, naphthalene, 
phenanthrene, and pyrene 

o SVOCs (other than PAHs): butyl benzyl phthalate and dibenzofuran 

o VOCs: acetone, carbon disulfide, chlorobenzene, and trichloroethene 

DU05 Former Herbicide Storage Shed 
SRCs identified in surface soil (Table 4-1d and Figure 4-1) include one pesticide and 17 SVOCs (16 
PAHs). 

o Pesticides: 2,4,5-trichlorophenoxyacetic acid 

o SVOCs (PAHs): acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, 
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naphthalene, phenanthrene, and pyrene 
o SVOCs (other than PAHs): dibenzofuran 

SRCs identified in subsurface soil (Table 4-2d and Figure 4-6) include two inorganics, one petroleum 
hydrocarbon, one pesticide, 17 SVOCs, and 6 VOCs. 

o Inorganics: cadmium and silver 

o Petroleum Hydrocarbons: TPH (C10-C20) 

o Pesticides: 2,4,5-trichlorophenoxyacetic acid 

o SVOCs (PAHs): acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and 
pyrene 

o SVOCs (other than PAHs): 1,2-dichlorobenzene and 2,4,5-trichlorophenol 

o VOCs: acetone, benzene, 2-butanone, carbon disulfide, ethylbenzene, and toluene 

DU06 Outdoor Wash Rack Area 
SRCs identified in surface soil (Table 4-1e and Figure 4-1) include one explosive, one PCB, and 17 
SVOCs (14 PAHs). 

o Explosives: 2,6-dinitrotoluene 

o PCBs: aroclor-1260 

o SVOCs (PAHs): acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene 

o SVOCs (other than PAHs): benzoic acid, dibenzofuran and 1,2-dichlorobenzene 

SRCs identified in subsurface soil (Table 4-2e and Figure 4-7) include one explosive, one petroleum 
hydrocarbon, one PCB, 14 SVOCs (11 PAHs), and two VOCs. 

o Explosives: tetryl 

o Petroleum Hydrocarbons: TPH (C10-C20) 

o PCBs: aroclor-1260 

o SVOCs (PAHs): anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, chrysene, fluoranthene, 2-methylnaphthalene, naphthalene, 
phenanthrene, and pyrene 

o SVOCs (other than PAHs): dibenzofuran, 1,2-dichlorobenzene, and isophorone 

o VOCs: acetone and trichloroethene 

No SRCs were detected in the surface soil sample from the surface water drain. 

DU07 Drainage Ditch East of Building 47-40 
SRCs identified in drainage ditch surface soil (Table 4-1f and Figure 4-7) include 14 inorganics, one 
explosive, two petroleum hydrocarbons, two pesticides, three PCBs, 16 SVOCs (15 PAHs), and one 
VOC.   

o Inorganics: antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
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nickel, selenium, silver, thallium, zinc 
o Explosives: nitrocellulose 

o Petroleum Hydrocarbons: TPH (C10-C20 and C20-C34) 

o Pesticides: 4,4-dichlorodiphenyldichloroethylene (4,4-DDE), and 
4,4-dichlorodiphenyltrichloroethane (4,4-DDT) 

o PCBs: aroclor-1242, aroclor-1248, and aroclor-1260 

o SVOCs (PAHs): acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and 
pyrene 

o SVOCs (other than PAHs): dibenzofuran 

o VOCs: acetone 

4.3 POTENTIAL CHEMICAL CONTAMINATION EVALUATION 
The maximum detected concentration (MDC) of each SRC identified by the SI at each DU was 
compared to its most stringent FWCUG (SAIC, 2010) for the Resident Receptor (or May 2018 
USEPA Residential RSLs if no FWCUG is established) using the target cancer risk level of 10-6 or 
the target HQ for non-carcinogenic risks of 0.1 to determine the presence of potential contaminants. 
Because FWCUGs have not yet been updated with 2017 toxicity values for PAHs, PAH 
concentrations were also compared to May 2018 RSLs.  

The MDC of the TPH SRCs were compared to Bureau of Underground Storage Tank Regulation 
(BUSTR) (Ohio Department of Commerce, 2017) Soil Class 2 criteria because FWCUGs have not 
been established for petroleum hydrocarbons. 

The SRCs that exceeded the most stringent value FWCUG for the Resident Receptor (or RSLs or 
BUSTR if no FWCUG is established), using a target cancer risk level of 10-6 or the target HQ = 0.1 
for non-carcinogenic risks, were then evaluated using a weight-of-evidence (WOE) approach. The 
WOE evaluation considers the SRCs that exceed their FWCUGs (or RSL or BUSTR) criteria, as 
described above, to determine if the chemical should be identified as a potential contaminant. 

DU01 Former Fuel Oil Spill Area  

Of the 12 SRCs identified in surface soil at DU01, only benzo(a)pyrene exceeded the most stringent 
FWCUG for the Resident Receptor in the surface soil sample (Figure 4-1 and Table 4-3a).  The 
concentration of benzo(a)pyrene also exceeds the May 2018 USEPA Residential RSL. 

Of the 32 SRCs identified in subsurface soil at DU01 only benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, and dibenz(a,h)anthracene exceeded the most stringent FWCUGs for the 
Resident Receptor in one or more subsurface soil sample (Figure 4-3 and Table 4-4a). The 
concentrations of benzo(b)fluoranthene and dibenz(a,h)anthracene do not exceed their May 2018 
USEPA Residential RSLs. The concentrations of benzo(a)anthracene and benzo(a)pyrene exceed the 
2010 FWCUG and the May 2018 USEPA Residential RSL. 

The concentrations of TPH (C6-C12) (190 milligrams per kilogram [mg/kg] in subsurface soil), TPH 
(C10-C20) (57 mg/kg in surface soil and 4,000 mg/kg in subsurface soil), and TPH (C20-C34) (540 
mg/kg in surface soil and 430 mg/kg in subsurface soil) at DU01 were compared to the BUSTR Soil 
Class 2 Action Levels of 5,000 mg/kg, 10,000 mg/kg, and 20,000 mg/kg respectively. Because the 
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maximum concentrations of petroleum hydrocarbons are less than BUSTR Soil Class 2 Action 
Levels, TPH is not considered a potential contaminant at DU01.  

Benzo(a)pyrene is retained as a potential contaminant in surface soil at DU01. Benzo(a)pyrene and 
benzo(a)anthracene are retained as potential contaminants in subsurface soil at DU01. 

DU02 Drainage Ditch West of Building 47-40  
Of the 15 SRCs identified in surface soil at DU02 only benzo(a)pyrene and benzo(b)fluoranthene 
exceeded the most stringent surface soil FWCUG for the Resident Receptor in the surface soil sample 
(Figure 4-1 and Table 4-3b). The concentration of benzo(b)fluoranthene does not exceed the May 
2018 USEPA Residential RSL for soil. The concentration of benzo(a)pyrene exceeds the 2010 surface 
soil FWCUG and the May 2018 USEPA Residential RSL for soil.  

The concentration of TPH (C10-C20) (120 mg/kg) and TPH (C20-C34) (750 mg/kg) in surface soil 
at DU02 were compared to the BUSTR Soil Class 2 Action Level of 10,000 mg/kg and 20,000 mg/kg, 
respectively. Because the maximum concentrations are less than BUSTR Soil Class 2 Action Level, 
TPH is not considered a potential contaminant in surface soil at DU02.  

Benzo(a)pyrene is retained as a potential contaminant in surface soil at DU02. 

DU03 Building 47-40 Round House 
Of the 29 SRCs identified in surface soil at DU03 only benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene exceeded the most stringent FWCUGs for the 
Resident Receptor in the surface soil sample (Figure 4-1 and Table 4-3c). The concentration of 
indeno(1,2,3-cd)pyrene does not exceed the May 2018 USEPA Residential RSL. Concentrations of 
benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene exceed the 2010 FWCUG and the 
May 2018 USEPA Residential RSL.  

Of the 24 SRCs identified in subsurface soil at DU03 only benzo(a)pyrene exceeded the most 
stringent FWCUG for the Resident Receptor in one or more subsurface soil sample (Figure 4-4 and 
Table 4-4b). The concentration of benzo(a)pyrene does not exceed the May 2018 USEPA Residential 
RSL.  

Benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene are retained as potential 
contaminants in surface soil at DU03. No potential contaminants were identified for subsurface soil 
at DU03.   

DU04 Building 47-40 Round House – Interior 
None of the 17 SRCs identified in subsurface soil at DU04 exceeded the most stringent FWCUG for 
the Resident Receptor in any subsurface soil sample (Figure 4-5 and Table 4-4c). No potential 
contaminants were identified for subsurface soil at DU04. 

DU05 Former Herbicide Storage Shed 
Of the 18 SRCs identified in surface soil at DU05 only benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene exceeded the most stringent FWCUGs for the 
Resident Receptor in the surface soil sample (Figure 4-1 and Table 4-3d). The concentrations of 
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene do not exceed the May 2018 
USEPA Residential RSL. The concentration of benzo(a)pyrene exceeds the 2010 FWCUG and the 
May 2018 USEPA Residential RSL.  

Of the 27 SRCs identified in subsurface soil at DU05 only benzo(a)pyrene exceeded the most 
stringent FWCUG for the Resident Receptor in one or more subsurface soil sample (Figure 4-6 and 
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Table 4-4d). The concentration of benzo(a)pyrene does not exceed the May 2018 USEPA Residential 
RSL.   

Benzo(a)pyrene was retained as a potential contaminant in surface soil at DU05. No potential 
contaminants were identified in subsurface soil at DU05. 

DU06 Outdoor Wash Rack Area 
Of the 18 SRCs identified in surface soil at DU06 only benzo(a)pyrene and benzo(b)fluoranthene 
exceeded the most stringent FWCUGs for the Resident Receptor in one or more surface soil samples 
(Figure 4-1 and Table 4-3e). The concentration of benzo(b)fluoranthene does not exceed the May 
2018 USEPA Residential RSL. The detected concentration of benzo(a)pyrene exceeds the 2010 
FWCUG and the May 2018 USEPA Residential RSL.  

Of the 19 SRCs identified in subsurface soil at DU06 only benzo(a)pyrene exceeded the most 
stringent FWCUG for the Resident Receptor in one or more subsurface soil sample (Figure 4-7 and 
Table 4-4e). The concentration of benzo(a)pyrene does not exceed the May 2018 USEPA Residential 
RSL.  

Benzo(a)pyrene was retained as a potential contaminant in surface soil at DU06. No potential 
contaminants were identified in subsurface soil at DU06. 

DU07 Drainage Ditch East of Building 47-40 
Of the 39 SRCs identified in surface soil at DU07, arsenic, aroclor-1242, benzo(a)anthracene, 
benzo(a)pyrene, and benzo(b)fluoranthene exceeded the most stringent surface soil FWCUG for the 
Resident Receptor in one or more surface soil samples (Figure 4-1 and Table 4-3f).  

Arsenic exceeded its BSV (15.4 mg/kg) and therefore its Adult Resident Receptor FWCUG of 0.425 
mg/kg (the lowest of the Adult Resident Receptor and Child Resident Receptor FWCUGs). Aroclor-
1242 exceeded its May 2018 RSL of 0.23 mg/kg (there are no FWCUGs for Aroclor-1242).  

Benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene concentrations in surface soil exceed 
their surface soil FWCUGs for the Resident Receptor. The detected concentrations of 
benzo(a)anthracene and benzo(b)fluoranthene do not exceed the May 2018 USEPA Residential RSL 
for soil. The detected concentration of benzo(a)pyrene exceeds the 2010 surface soil FWCUG and 
the May 2018 USEPA Residential RSL for soil.  

The concentrations of TPH (C10-C20) (42 mg/kg) and TPH (C20-C34) (210 mg/kg) in surface soil 
at DU07 were compared to the BUSTR Soil Class 2 Action Levels of 10,000 mg/kg and 20,000 
mg/kg, respectively. Because the concentrations are less than BUSTR Soil Class 2 Action Levels, 
TPH is not considered a potential contaminant in surface soil at DU07. 

Arsenic, aroclor-1242, and benzo(a)pyrene are retained as potential contaminants in surface soil at 
DU07. 

4.4 WEIGH-OF-EVIDENCE EVALUATION 
Potential contaminants were identified in surface soil and subsurface soil at CC RVAAP-70 East 
Classification Yard. All of the SRCs identified as potential contaminants are consistent with historical 
operations at the CC RVAAP-70 East Classification Yard. 

Potential contaminants in surface soil (Figure 4-8): 

o Inorganics: arsenic  

o PAHs: benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene 
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o PCBs: aroclor-1242 
Potential contaminants in subsurface soil (Figure 4-9): 

o PAHs: benzo(a)pyrene and benzo(a)anthracene 

PAHs were detected in all surface soil ISM samples. The most common potential contaminants are 
PAHs in surface soil. PAHs are consistent with historical use of chemicals at Building 47-40 Round 
House (DU03 and DU04), the fuel oil release (DU01), and mixing fuel with herbicides at the Former 
Herbicide Storage Shed (DU05). PAHs are also created by burning fossil fuels and would be expected 
to be commonly found on railroad vehicles that were cleaned at the wash rack (DU06). Other potential 
sources of PAHs include asphalt pavement; decaying asphalt pavement was present in surface soil 
surrounding the Round House (DU03) and Former Herbicide Storage Shed (DU05) (Appendix H, 
Photographs). Although there is uncertainty regarding the source of PAHs in surface soil, WOE is 
insufficient to eliminate them as potential contaminants at the CC RVAAP-70 AOC. 

PAHs were identified as potential contaminants in subsurface soil at the Former Fuel Oil Spill 
(DU01). At least one PAH was detected in eight of the nine subsurface soil samples collected from 
DU01. PAHs are consistent with a fuel oil release.  

PCBs were detected in four of seven surface soil samples but was only detected at a concentration 
sufficient to be defined as a potential contaminant in one surface soil sample from the ditch east of 
Building 47-40 (DU07). Many of the detections were J-flagged (estimated concentrations). The 
presence of PCBs is consistent with historical records of PCB transformers at the AOC.  Given that 
PCBs were historically used at the CC RVAAP-70 AOC and the relatively frequent (though very low 
concentration) detections, WOE suggests PCBs are present in surface soils.   

Arsenic was detected above its background screening level in surface soil samples from DU07 but 
not at DU03. Arsenic was identified as a potential contaminant in surface soil from the ditch east of 
Building 47-40 (DU07). Arsenic is naturally present in Camp Ravenna soils. The concentration in 
sample 070SS-0006M-0001-SO was 29 mg/kg, whereas the BSV for arsenic at Camp Ravenna 
surface soil is 15.4 mg/kg. Cox and Colvin (1996) documented arsenic concentrations in Ohio soils 
ranging up to 56 mg/kg. Therefore, the arsenic detected in CC RVAAP-70 surface soil could 
potentially be naturally occurring minerals. Anthropogenic sources of arsenic include use of 
pesticides and herbicides. If arsenic is present as a result of application of pesticide or herbicide for 
intended use, the arsenic at CC RVAAP-70 surface soil would not constitute a release. Arsenic could 
potentially be present as result of a release of arsenic-containing herbicides stored and mixed at the 
Former Herbicide Storage Shed (DU05); however, the HRR only mentions that organic herbicides 
were used and there are no records of any spills from the herbicide stored at the shed. The WOE is 
inconclusive regarding the source of arsenic in CC RVAAP-70 surface soil.   
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Table 4-1a Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Former Fuel Oil Spill Area (DU01) 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4744-DU1-SS 
Field Sample ID: 070SS-0001M-0001-SO 
Lab Sample ID: 240-17230-1 

Sample Date: 11/5/2012 
Sample Depth: 0-1 
Sample Type: REG 

Total Petroleum Hydrocarbons (mg/kg)  
TPH (C10-C20) 68476-34-6 1 / 1 57 J NB Yes Detected Organic 57 J 
TPH (C20-C34) 100664-65-1 1 / 1 540 M NB Yes Detected Organic 540 M 
Semivolatile Organic Compounds (mg/kg)  
Benzo(a)anthracene 56-55-3 1 / 1 0.097 NB Yes Detected Organic 0.097 
Benzo(a)pyrene 50-32-8 1 / 1 0.13 NB Yes Detected Organic 0.13 
Benzo(b)fluoranthene 205-99-2 1 / 1 0.13 NB Yes Detected Organic 0.13 
Benzo(g,h,i)perylene 191-24-2 1 / 1 0.31 NB Yes Detected Organic 0.31 
Benzo(k)fluoranthene 207-08-9 1 / 1 0.04 NB Yes Detected Organic 0.04 
Chrysene 218-01-9 1 / 1 0.15 NB Yes Detected Organic 0.15 
Fluoranthene 206-44-0 1 / 1 0.13 NB Yes Detected Organic 0.13 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 1 0.054 NB Yes Detected Organic 0.054 
Phenanthrene 85-01-8 1 / 1 0.15 NB Yes Detected Organic 0.15 
Pyrene 129-00-0 1 / 1 0.21 NB Yes Detected Organic 0.21 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
ID = identification 
J = Estimated value less than reporting limits. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
SRC = Site-related chemical 
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Table 4-1b Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Drainage Ditch West of Building 47-40 (DU02) 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-DD-DU2-SS 
Field Sample ID: 070SS-0002M-0001-SO 
Lab Sample ID: 240-17230-2 

Sample Date: 11/5/2012 
Sample Depth: 0-1 
Sample Type: REG 

Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 1 / 1 120 J NB Yes Detected Organic 120 J 
TPH (C20-C34) 100664-65-1 1 / 1 750 M NB Yes Detected Organic 750 M 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 1 / 1 0.042 J NB Yes Detected Organic 0.042 J 
Anthracene 120-12-7 1 / 1 0.03 J NB Yes Detected Organic 0.03 J 
Benzo(a)anthracene 56-55-3 1 / 1 0.18 NB Yes Detected Organic 0.18 
Benzo(a)pyrene 50-32-8 1 / 1 0.22 NB Yes Detected Organic 0.22 
Benzo(b)fluoranthene 205-99-2 1 / 1 0.27 NB Yes Detected Organic 0.27 
Benzo(g,h,i)perylene 191-24-2 1 / 1 0.4 NB Yes Detected Organic 0.4 
Benzo(k)fluoranthene 207-08-9 1 / 1 0.12 NB Yes Detected Organic 0.12 
Chrysene 218-01-9 1 / 1 0.23 NB Yes Detected Organic 0.23 
Fluoranthene 206-44-0 1 / 1 0.3 NB Yes Detected Organic 0.3 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 1 0.17 NB Yes Detected Organic 0.17 
Naphthalene 91-20-3 1 / 1 0.035 J NB Yes Detected Organic 0.035 J 
Phenanthrene 85-01-8 1 / 1 0.12 NB Yes Detected Organic 0.12 
Pyrene 129-00-0 1 / 1 0.28 NB Yes Detected Organic 0.28 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
ID = identification 
J = Estimated value less than reporting limits. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
SRC = Site-related chemical  
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Table 4-1c Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Exterior (DU03) 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4740-DU3-SS 
Field Sample ID: 070SS-0003M-0001-SO 
Lab Sample ID: 240-17230-3 

Sample Date: 11/5/2012 
Sample Depth: 0-1 
Sample Type: REG 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 1 / 1 9,000 17,700 No Below Background 9,000 
Antimony 7440-36-0 1 / 1 0.41 0.96 No Below Background 0.41 
Arsenic 7440-38-2 1 / 1 11 15.4 No Below Background 11 
Barium 7440-39-3 1 / 1 93 88.4 Yes Exceeds Background 93 
Beryllium 7440-41-7 1 / 1 0.91 0.88 Yes Exceeds Background 0.91 
Cadmium 7440-43-9 1 / 1 0.26 0 Yes Exceeds Background 0.26 
Calcium 7440-70-2 1 / 1 33,000 15,800 No Essential Nutrient 33,000 
Chromium 7440-47-3 1 / 1 26 17.4 Yes Exceeds Background 26 
Cobalt 7440-48-4 1 / 1 7.4 10.4 No Below Background 7.4 
Copper 7440-50-8 1 / 1 21 17.7 Yes Exceeds Background 21 
Iron 7439-89-6 1 / 1 19,000 23,100 No Essential Nutrient 19,000 
Lead 7439-92-1 1 / 1 45 26.1 Yes Exceeds Background 45 
Magnesium 7439-95-4 1 / 1 4,300 3,030 No Essential Nutrient 4,300 
Manganese 7439-96-5 1 / 1 960 1,450 No Below Background 960 
Nickel 7440-02-0 1 / 1 29 21.1 Yes Exceeds Background 29 
Potassium 7440-09-7 1 / 1 740 NB No Essential Nutrient 740 
Selenium 7782-49-2 1 / 1 0.65 1.4 No Below Background 0.65 
Silver 7440-22-4 1 / 1 0.035 J 0 Yes Exceeds Background 0.035 J 
Sodium 7440-23-5 1 / 1 130 NB No Essential Nutrient 130 
Thallium 7440-28-0 1 / 1 0.17 J 0 Yes Exceeds Background 0.17 J 
Vanadium 7440-62-2 1 / 1 12 31.1 No Below Background 12 
Zinc 7440-66-6 1 / 1 76 61.8 Yes Exceeds Background 76 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1254 11097-69-1 1 / 1 0.047 J NB Yes Detected Organic 0.047 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 1 / 1 0.69 NB Yes Detected Organic 0.54 
Acenaphthene 83-32-9 1 / 1 0.55 NB Yes Detected Organic 0.55 
Acenaphthylene 208-96-8 1 / 1 0.066 NB Yes Detected Organic 0.047 J 
Anthracene 120-12-7 1 / 1 2.5 NB Yes Detected Organic 2.5 
Benzo(a)anthracene 56-55-3 1 / 1 3.2 NB Yes Detected Organic 3.2 
Benzo(a)pyrene 50-32-8 1 / 1 1.9 NB Yes Detected Organic 1.9 
Benzo(b)fluoranthene 205-99-2 1 / 1 3.1 NB Yes Detected Organic 3.1 
Benzo(g,h,i)perylene 191-24-2 1 / 1 1.1 NB Yes Detected Organic 1.1 
Benzo(k)fluoranthene 207-08-9 1 / 1 0.98 NB Yes Detected Organic 0.98 
Carbazole 86-74-8 1 / 1 0.34 J NB Yes Detected Organic 0.34 J 
Chrysene 218-01-9 1 / 1 3.3 NB Yes Detected Organic 3.3 
Dibenzofuran 132-64-9 1 / 1 0.42 J NB Yes Detected Organic 0.42 J 
Fluoranthene 206-44-0 1 / 1 8.4 NB Yes Detected Organic 8.4 
Fluorene 86-73-7 1 / 1 0.71 NB Yes Detected Organic 0.71 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 1 1 NB Yes Detected Organic 1 
Naphthalene 91-20-3 1 / 1 0.49 NB Yes Detected Organic 0.48 
Phenanthrene 85-01-8 1 / 1 5.9 NB Yes Detected Organic 5.9 
Pyrene 129-00-0 1 / 1 5.7 NB Yes Detected Organic 5.7 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate 
ID = identification 
J = Estimated value less than reporting limits. 
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
SRC = Site-related chemical 
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Table 4-1d Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Former Herbicide Storage Shed (DU05) 
Location ID:  

 
CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4760-DU5-SS 
Field Sample ID: 070SS-0004M-0001-SO 
Lab Sample ID: 240-17230-4 

Sample Date: 11/5/2012 
Sample Depth: 0-1 
Sample Type: REG 

Organochlorine Pesticides (mg/kg) 
2,4,5-T (Trichlorophenoxyacetic Acid) 93-76-5 1 / 1 0.01 J NB Yes Detected Organic 0.01 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 1 / 1 0.42 NB Yes Detected Organic 0.42 
Acenaphthene 83-32-9 1 / 1 0.14 NB Yes Detected Organic 0.14 
Acenaphthylene 208-96-8 1 / 1 0.065 NB Yes Detected Organic 0.065 
Anthracene 120-12-7 1 / 1 0.42 NB Yes Detected Organic 0.42 
Benzo(a)anthracene 56-55-3 1 / 1 0.75 NB Yes Detected Organic 0.75 
Benzo(a)pyrene 50-32-8 1 / 1 0.46 NB Yes Detected Organic 0.46 
Benzo(b)fluoranthene 205-99-2 1 / 1 0.95 NB Yes Detected Organic 0.95 
Benzo(g,h,i)perylene 191-24-2 1 / 1 0.31 NB Yes Detected Organic 0.31 
Benzo(k)fluoranthene 207-08-9 1 / 1 0.31 NB Yes Detected Organic 0.31 
Chrysene 218-01-9 1 / 1 1.1 NB Yes Detected Organic 1.1 
Dibenzofuran 132-64-9 1 / 1 0.17 J NB Yes Detected Organic 0.17 J 
Fluoranthene 206-44-0 1 / 1 1.8 NB Yes Detected Organic 1.8 
Fluorene 86-73-7 1 / 1 0.16 NB Yes Detected Organic 0.16 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 1 0.28 NB Yes Detected Organic 0.28 
Naphthalene 91-20-3 1 / 1 0.27 NB Yes Detected Organic 0.27 
Phenanthrene 85-01-8 1 / 1 1.2 NB Yes Detected Organic 1.2 
Pyrene 129-00-0 1 / 1 1.3 NB Yes Detected Organic 1.3 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
ID = identification 
J = Estimated value less than reporting limits. 
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-1e Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) 
Location ID:  

 
CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4759-DU6-SS 70-4740-SB107 70-4740-SS108 
Field Sample ID: 070SS-0005M-0001-SO 070SS-107-0075-S0 070SS-107-9075-S0 070SS-108-0081-SO 

Lab Sample ID: 240-17230-5 160-26639-4 160-26639-10 160-26663-5 
Sample Date: 11/5/2012 2/5/2018 2/5/2018 2/6/2018 

Sample Depth: 0-1 0-1 0-1 0-0.5 
Sample Type: REG REG FD REG 

Explosives / Propellants (mg/kg) 
2,6-Dinitrotoluene 606-20-2 1 / 4 0.05 J NB Yes Detected Organic 0.05 J 0.016 UJ 0.016 UJ 0.015 U 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1260 11096-82-5 1 / 4 0.07 J NB Yes Detected Organic 0.07 J 0.012 U 0.011 U 0.013 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 1 / 4 0.081 J NB Yes Detected Organic 0.081 J 2.3 U 0.11 U 3.2 U 
2-Methylnaphthalene 91-57-6 1 / 4 0.69 NB Yes Detected Organic 0.69 2.3 U 0.11 U 3.2 U 
Acenaphthylene 208-96-8 1 / 4 0.066 NB Yes Detected Organic 0.066 2.3 U 0.11 U 3.2 U 
Anthracene 120-12-7 1 / 4 0.08 NB Yes Detected Organic 0.08 2.3 U 0.11 U 3.2 U 
Benzo(a)anthracene 56-55-3 1 / 4 0.21 NB Yes Detected Organic 0.21 2.3 U 0.11 U 3.2 U 
Benzo(a)pyrene 50-32-8 1 / 4 0.21 NB Yes Detected Organic 0.21 2.3 U 0.11 U 3.2 U 
Benzo(b)fluoranthene 205-99-2 1 / 4 0.36 NB Yes Detected Organic 0.36 2.3 U 0.11 U 3.2 U 
Benzo(g,h,i)perylene 191-24-2 1 / 4 0.38 NB Yes Detected Organic 0.38 2.3 U 0.11 U 3.2 U 
Benzo(k)fluoranthene 207-08-9 1 / 4 0.19 NB Yes Detected Organic 0.19 2.3 U 0.11 U 3.2 U 
Benzoic acid 65-85-0 1 / 4 12 J NB Yes Detected Organic 1.3 U 12 J 0.75 UJ 21 U 
Chrysene 218-01-9 1 / 4 0.32 NB Yes Detected Organic 0.32 2.3 U 0.11 U 3.2 U 
Dibenzofuran 132-64-9 1 / 4 0.16 J NB Yes Detected Organic 0.16 J 2.3 U 0.11 U 3.2 U 
Fluoranthene 206-44-0 1 / 4 0.41 NB Yes Detected Organic 0.41 2.3 U 0.11 U 3.2 U 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 4 0.17 NB Yes Detected Organic 0.17 2.3 U 0.11 U 3.2 U 
Naphthalene 91-20-3 1 / 4 0.49 NB Yes Detected Organic 0.49 2.3 U 0.11 U 3.2 U 
Phenanthrene 85-01-8 1 / 4 0.32 NB Yes Detected Organic 0.32 2.3 U 0.11 U 3.2 U 
Pyrene 129-00-0 1 / 4 0.33 NB Yes Detected Organic 0.33 2.3 U 0.11 U 3.2 U 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate 
ID = identification 
J = Estimated value less than reporting limits. 
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-1f Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Drainage Ditch East of Building 47-40 (DU07) 
Location ID:  

 
CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-CDD-DU7-SS 
Field Sample ID: 070SS-0006M-0001-SO 070SS-0007M-0001-SO 
Lab Sample ID: 240-17230-6 240-17230-7 

Sample Date: 11/5/2012 11/5/2012 
Sample Depth: 0-1 0-1 
Sample Type: REG FD 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 2 / 2 15,000 J 17,700 No Below Background 15,000 J 14,000 
Antimony 7440-36-0 2 / 2 2.1 J - 0.96 Yes Exceeds Background 2.1 J - 1.5 
Arsenic 7440-38-2 2 / 2 29 15.4 Yes Exceeds Background 29 27 
Barium 7440-39-3 2 / 2 110 88.4 Yes Exceeds Background 110 94 
Beryllium 7440-41-7 2 / 2 1.1 0.88 Yes Exceeds Background 1.1 1 
Cadmium 7440-43-9 2 / 2 0.47 J 0 Yes Exceeds Background 0.47 J 0.44 
Calcium 7440-70-2 2 / 2 9,400 J 15,800 No Essential Nutrient 9,400 J 6,300 
Chromium 7440-47-3 2 / 2 83 J - 17.4 Yes Exceeds Background 83 J - 30 J 
Cobalt 7440-48-4 2 / 2 14 10.4 Yes Exceeds Background 14 12 
Copper 7440-50-8 2 / 2 43 J- 17.7 Yes Exceeds Background 43 J- 31 
Iron 7439-89-6 2 / 2 37,000 J 23,100 No Essential Nutrient 37,000 J 31,000 
Lead 7439-92-1 2 / 2 270 J 26.1 Yes Exceeds Background 270 J 59 J 
Magnesium 7439-95-4 2 / 2 4,200 3,030 No Essential Nutrient 4,200 3,400 
Manganese 7439-96-5 2 / 2 780 J 1,450 No Below Background 780 J 610 
Nickel 7440-02-0 2 / 2 49 J 21.1 Yes Exceeds Background 49 J 38 
Potassium 7440-09-7 2 / 2 1,400 NB No Essential Nutrient 1,400 J+ 1,400 
Selenium 7782-49-2 2 / 2 1.7 1.4 Yes Exceeds Background 1.4 J- 1.7 
Silver 7440-22-4 2 / 2 0.054 J 0 Yes Exceeds Background 0.054 J 0.052 J 
Sodium 7440-23-5 1 / 2 69 J NB No Essential Nutrient 150 U 69 J 
Thallium 7440-28-0 2 / 2 0.35 0 Yes Exceeds Background 0.35 0.27 
Vanadium 7440-62-2 2 / 2 23 31.1 No Below Background 23 J+ 23 
Zinc 7440-66-6 2 / 2 160 61.8 Yes Exceeds Background 160 150 
Explosives / Propellants (mg/kg) 
Nitrocellulose 9004-70-0 2 / 2 1.6 J NB Yes Detected Organic 1.6 J 1.3 J 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 2 / 2 42 NB Yes Detected Organic 36 42 
TPH (C20-C34) 100664-65-1 2 / 2 210 M NB Yes Detected Organic 170 M 210 M 
Organochlorine Pesticides (mg/kg) 
4,4'-DDE 72-55-9 1 / 1 0.014 J NB Yes Detected Organic 0.014 J - 
4,4'-DDT 50-29-3 1 / 1 0.037 J NB Yes Detected Organic 0.037 J - 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1242 53469-21-9 1 / 2 0.59 J NB Yes Detected Organic 0.59 J 0.035 U 
Aroclor-1248 12672-29-6 1 / 2 0.17 NB Yes Detected Organic 0.19 U 0.17 
Aroclor-1260 11096-82-5 1 / 2 0.061 J NB Yes Detected Organic 0.19 U 0.061 J 
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Table 4-1f Site-Related Chemicals in Surface Soil for CC RVAAP-70 East Classification Yard, Drainage Ditch East of Building 47-40 (DU07) Cont. 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-CDD-DU7-SS 
Field Sample ID: 070SS-0006M-0001-SO 070SS-0007M-0001-SO 
Lab Sample ID: 240-17230-6 240-17230-7 

Sample Date: 11/5/2012 11/5/2012 
Sample Depth: 0-1 0-1 
Sample Type: REG FD 

Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 2 / 2 0.44 NB Yes Detected Organic 0.44 0.37 
Acenaphthene 83-32-9 2 / 2 0.096 J NB Yes Detected Organic 0.063 J 0.096 J 
Anthracene 120-12-7 2 / 2 0.15 NB Yes Detected Organic 0.12 0.15 
Benzo(a)anthracene 56-55-3 2 / 2 0.32 NB Yes Detected Organic 0.25 0.32 
Benzo(a)pyrene 50-32-8 2 / 2 0.27 NB Yes Detected Organic 0.2 0.27 
Benzo(b)fluoranthene 205-99-2 2 / 2 0.42 NB Yes Detected Organic 0.31 0.42 
Benzo(g,h,i)perylene 191-24-2 2 / 2 0.27 NB Yes Detected Organic 0.2 0.27 
Benzo(k)fluoranthene 207-08-9 2 / 2 0.17 NB Yes Detected Organic 0.14 0.17 
Chrysene 218-01-9 2 / 2 0.38 NB Yes Detected Organic 0.31 0.38 
Dibenzofuran 132-64-9 2 / 2 0.14 J NB Yes Detected Organic 0.14 J 0.14 J 
Fluoranthene 206-44-0 2 / 2 0.86 NB Yes Detected Organic 0.58 J 0.86 
Fluorene 86-73-7 2 / 2 0.11 J NB Yes Detected Organic 0.059 0.11 J 
Indeno(1,2,3-cd)pyrene 193-39-5 2 / 2 0.15 NB Yes Detected Organic 0.14 0.15 
Naphthalene 91-20-3 2 / 2 0.34 NB Yes Detected Organic 0.34 0.31 
Phenanthrene 85-01-8 2 / 2 0.92 NB Yes Detected Organic 0.66 J 0.92 
Pyrene 129-00-0 2 / 2 0.68 J NB Yes Detected Organic 0.44 0.68 J 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 1 / 2 0.028 J NB Yes Detected Organic 0.011 UJ 0.028 J 

 

Notes: 
BOLD chemical detected above background, not an essential nutrient. 
DDE = dichlorodiphenyldichloroethylene  
DDT = dichlorodiphenyltrichloroethane 
FD = Field Duplicate 
ID = identification 
J = Estimated value less than reporting limits. 
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-2a Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Former Fuel Oil Spill Area (DU01) 
Location ID:  

 
CAS Number 

 
 
Frequency of 
Detection 

 
 
Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 
SRC- 
Yes/No 

 
 
SRC Justification 

70-4744-DU1-SB 70-4744-DU1-SB1 70-4744-DU1-SB2 70-4744-DU1-SB3 70-4744-DU1-SB4 70-4744-DU1-SB5 70-4744-DU1-SB6 
Field Sample ID: 070SB-0011M-0001-SO 070SB-0012M-0001-SO 070SB-0013M-0001-SO 070SB-0014M-0001-SO 070SB-0015M-0001-SO 070SB-0016M-0001-SO 070SB-0017M-0001-SO 070SB-0042M-0001-SO 070SB-0043M-0001-SO 

Lab Sample ID: 240-17768-1 240-17768-2 240-17768-3 240-17768-4 240-17768-5 240-17768-6 240-17768-7 240-18581-1 240-18735-1 240-18581-2 
Sample Date: 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 12/7/2012 12/12/2012 12/7/2012 

Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG REG REG FD 

TAL Metals (mg/kg)                 Aluminum 7429-90-5 1 / 1 15,000 19,500 No Below Background - - - - - - - 15,000 - - 
Antimony 7440-36-0 1 / 1 0.12 U 0.96 No Below Background - - - - - - - 0.12 U - - 
Arsenic 7440-38-2 1 / 1 12 19.8 No Below Background - - - - - - - 12 - - 
Barium 7440-39-3 1 / 1 110 124 No Below Background - - - - - - - 110 - - 
Beryllium 7440-41-7 1 / 1 0.85 0.88 No Below Background - - - - - - - 0.85 - - 
Cadmium 7440-43-9 1 / 1 0.26 0 Yes Exceeds Background - - - - - - - 0.26 - - 
Calcium 7440-70-2 1 / 1 8,600 35,500 No Essential Nutrient - - - - - - - 8,600 - - 
Chromium 7440-47-3 1 / 1 21 27.2 No Below Background - - - - - - - 21 - - 
Cobalt 7440-48-4 1 / 1 16 23.2 No Below Background - - - - - - - 16 - - 
Copper 7440-50-8 1 / 1 23 32.3 No Below Background - - - - - - - 23 - - 
Iron 7439-89-6 1 / 1 33,000 35,200 No Essential Nutrient - - - - - - - 33,000 - - 
Lead 7439-92-1 1 / 1 17 19.1 No Below Background - - - - - - - 17 - - 
Magnesium 7439-95-4 1 / 1 5,100 8,790 No Essential Nutrient - - - - - - - 5,100 - - 
Manganese 7439-96-5 1 / 1 630 3,030 No Below Background - - - - - - - 630 - - 
Mercury 7439-97-6 1 / 1 0.022 J 0.044 No Below Background - - - - - - - 0.022 J - - 
Nickel 7440-02-0 1 / 1 32 60.7 No Below Background - - - - - - - 32 - - 
Potassium 7440-09-7 1 / 1 1,400 NB No Essential Nutrient - - - - - - - 1,400 - - 
Selenium 7782-49-2 1 / 1 0.67 1.5 No Below Background - - - - - - - 0.67 - - 
Silver 7440-22-4 1 / 1 0.041 J 0 Yes Exceeds Background - - - - - - - 0.041 J - - 
Sodium 7440-23-5 1 / 1 74 NB No Essential Nutrient - - - - - - - 74 - - 
Thallium 7440-28-0 1 / 1 0.2 0.91 No Below Background - - - - - - - 0.2 - - 
Vanadium 7440-62-2 1 / 1 23 37.6 No Below Background - - - - - - - 23 - - 
Zinc 7440-66-6 1 / 1 70 93.3 No Below Background - - - - - - - 70 - - 
Explosives / Propellants (mg/kg)                 Nitrobenzene 98-95-3 1 / 1 0.096 J NB Yes Detected Organic - - - - - - - 0.096 J - - 
Total Petroleum Hydrocarbons (mg/kg)                 TPH (C6-C12) 68439-45-2 4 / 9 190 NB Yes Detected Organic 0.053 U 160 0.14 190 0.051 U 0.055 U 0.058 U - 0.049 U 0.98 
TPH (C10-C20) 68476-34-6 9 / 9 4,000 NB Yes Detected Organic 34 900 46 4,000 34 46 38 370 - 350 
TPH (C20-C34) 100664-65-1 2 / 2 430 NB Yes Detected Organic - - - - - - - 430 - 400 
Semivolatile Organic Compounds (mg/kg)                 2-Methylnaphthalene 91-57-6 5 / 9 18 NB Yes Detected Organic 0.02 J 3.7 0.021 U 18 0.026 J 0.041 U 0.02 U 0.84 J - 0.83 
4-Nitroaniline 100-01-6 1 / 9 0.33 J NB Yes Detected Organic 0.13 U 0.67 U 0.17 U 0.65 U 0.18 U 0.33 J 0.16 U 0.33 U - 0.34 U 
Acenaphthene 83-32-9 4 / 9 4.6 NB Yes Detected Organic 0.015 U 1.1 0.021 U 4.6 0.022 U 0.041 U 0.02 U 0.47 - 0.33 
Acenaphthylene 208-96-8 2 / 9 0.098 NB Yes Detected Organic 0.015 U 0.081 U 0.021 U 0.078 U 0.022 U 0.041 U 0.02 U 0.098 - 0.076 J 
Anthracene 120-12-7 1 / 9 0.71 NB Yes Detected Organic 0.015 U 0.081 U 0.021 U 0.71 0.022 U 0.041 U 0.02 U 0.041 U - 0.041 U 
Benzo(a)anthracene 56-55-3 4 / 9 1.7 NB Yes Detected Organic 0.015 U 0.44 0.021 U 1.7 0.022 U 0.041 U 0.02 U 0.17 - 0.19 
Benzo(a)pyrene 50-32-8 5 / 9 0.88 NB Yes Detected Organic 0.015 U 0.4 0.077 0.88 0.022 U 0.041 U 0.02 U 0.051 J - 0.064 J 
Benzo(b)fluoranthene 205-99-2 3 / 9 0.37 NB Yes Detected Organic 0.015 U 0.081 U 0.021 U 0.37 0.022 U 0.041 U 0.02 U 0.042 J - 0.041 J 
Benzo(g,h,i)perylene 191-24-2 4 / 9 0.7 NB Yes Detected Organic 0.015 U 0.17 0.056 0.7 0.022 U 0.041 U 0.02 U 0.07 J - 0.041 UJ 
Chrysene 218-01-9 4 / 9 1.9 NB Yes Detected Organic 0.015 U 0.38 0.021 U 1.9 0.022 U 0.041 U 0.02 U 0.23 J - 0.12 J 
Dibenz(a,h)anthracene 53-70-3 1 / 9 0.041 J NB Yes Detected Organic 0.015 U 0.081 U 0.021 U 0.078 U 0.022 U 0.041 J 0.02 U 0.041 UJ - 0.041 U 
Dibenzofuran 132-64-9 4 / 9 2.8 NB Yes Detected Organic 0.015 U 0.58 J 0.021 U 2.8 0.022 U 0.041 U 0.02 U 0.31 J - 0.23 J 
Fluoranthene 206-44-0 6 / 9 1.8 NB Yes Detected Organic 0.017 J 0.47 0.022 J 1.8 0.022 U 0.041 U 0.02 U 0.21 J - 0.15 J 
Fluorene 86-73-7 3 / 9 7.6 NB Yes Detected Organic 0.015 U 1.7 0.021 U 7.6 0.022 U 0.041 U 0.02 U 0.8 J - 0.63 
Naphthalene 91-20-3 4 / 9 1 NB Yes Detected Organic 0.015 U 0.22 0.021 U 1 0.022 U 0.041 U 0.02 U 0.062 J - 0.064 J 
n-Nitrosodiphenylamine 86-30-6 1 / 9 0.33 J NB Yes Detected Organic 0.13 U 0.67 U 0.17 U 0.65 U 0.18 U 0.33 J 0.16 U 0.33 UJ - 0.34 UJ 
Phenanthrene 85-01-8 6 / 9 12 NB Yes Detected Organic 0.033 3 0.044 12 0.022 U 0.041 U 0.02 U 1.2 - 1 
Pyrene 129-00-0 6 / 9 11 NB Yes Detected Organic 0.03 J 2.7 0.035 J 11 0.022 U 0.041 U 0.02 U 1.2 - 0.91 
Volatile Organic Compounds (mg/kg)                 2-Butanone (MEK) 78-93-3 2 / 9 0.0062 J NB Yes Detected Organic 0.0022 UJ 0.19 UJ 0.0021 UJ 0.093 UJ 0.002 U 0.0022 U 0.0024 U 0.0062 J - 0.0055 J 
Acetone 67-64-1 1 / 9 0.024 NB Yes Detected Organic 0.0068 UJ 0.39 UJ 0.0065 UJ 0.19 UJ 0.0065 U 0.0071 U 0.0077 U 0.024 - 0.0068 U 
Benzene 71-43-2 2 / 9 0.00084 J NB Yes Detected Organic 0.00054 UJ 0.048 UJ 0.00052 UJ 0.023 UJ 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.00073 J - 0.00084 J 
Carbon disulfide 75-15-0 3 / 9 0.0036 J NB Yes Detected Organic 0.00054 UJ 0.048 UJ 0.0031 J 0.023 UJ 0.00051 UJ 0.0036 J 0.0036 J 0.00045 U - 0.00054 U 
Ethylbenzene 100-41-4 3 / 9 0.79 J NB Yes Detected Organic 0.00054 UJ 0.79 J 0.00052 UJ 0.35 J 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.0047 - 0.0047 J 
Methylene chloride 75-09-2 3 / 9 0.0025 J NB Yes Detected Organic 0.00091 J 0.19 UJ 0.0022 J 0.093 UJ 0.0025 J 0.0011 UJ 0.0012 UJ 0.00089 U - 0.0011 U 
Toluene 108-88-3 4 / 9 0.063 J NB Yes Detected Organic 0.00054 UJ 0.063 J 0.00052 UJ 0.026 J 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.0027 J - 0.0019 J 
Xylenes, Total 1330-20-7 4 / 9 2.6 J NB Yes Detected Organic 0.0016 UJ 2.6 J 0.0016 UJ 1.2 J 0.0015 UJ 0.0017 UJ 0.0018 UJ 0.02 - 0.02 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate  
ID = identification 
J = Estimated value less than reporting limits. 
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
R = Rejected. 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-2b Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Exterior (DU03) 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4740-DU3-SB 70-4740-DU3-SB1 70-4740-DU3-SB2 70-4740-DU3-SB3 70-4740-DU3-SB4 70-4740-DU3-SB5 70-4740-DU3-SB6 
Field Sample ID: 070SB-0019M-0001-SO 070SB-0020M-0001-SO 070SB-0021M-0001-SO 070SB-0026-0001-SO 070SB-0022M-0001-SO 070SB-0023M-0001-SO 070SB-0024M-0001-SO 070SB-0025M-0001-SO 070SB-0046M-0001-SO 070SB-0047M-0001-SO 

Lab Sample ID: 240-17669-1 240-17669-2 240-17669-3 240-17669-8 240-17669-4 240-17669-5 240-17669-6 240-17669-7 240-18581-5 240-18581-6 
Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 12/7/2012 12/7/2012 

Sample Depth: 1-4 4-7 1-7 7-13 1-13 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG REG REG FD 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 10 / 10 13,000 19,500 No Below Background 10,000 10,000 12,000 990 8,300 9,000 13,000 13,000 7,800 9,900 
Antimony 7440-36-0 7 / 10 0.1 J 0.96 No Below Background 0.093 J 0.071 J 0.076 J 0.086 U 0.1 J 0.071 J 0.077 J 0.063 J 0.11 U 0.1 U 
Arsenic 7440-38-2 10 / 10 13 19.8 No Below Background 12 10 9.3 0.39 13 9.5 11 9.5 8.9 8.2 
Barium 7440-39-3 10 / 10 75 124 No Below Background 65 66 70 6.3 50 61 75 68 44 56 
Beryllium 7440-41-7 10 / 10 0.73 0.88 No Below Background 0.57 0.59 0.61 0.056 J 0.51 0.49 0.72 0.73 0.4 0.5 
Cadmium 7440-43-9 10 / 10 0.21 0 Yes Exceeds Background 0.19 0.18 0.16 0.024 J 0.17 0.18 0.21 0.21 0.17 0.17 
Calcium 7440-70-2 10 / 10 11,000 35,500 No Essential Nutrient 2,800 8,400 4,100 160 1,700 1,100 8,500 11,000 1,800 1,500 
Chromium 7440-47-3 10 / 10 20 27.2 No Below Background 20 17 18 2.9 16 15 20 20 11 14 
Cobalt 7440-48-4 10 / 10 12 23.2 Yes Exceeds Background 11 10 8.1 0.36 8.9 9.1 11 12 6.3 7.7 
Copper 7440-50-8 10 / 10 19 32.3 No Below Background 18 17 14 1.6 17 16 19 18 16 16 
Iron 7439-89-6 10 / 10 27,000 35,200 No Essential Nutrient 24,000 23,000 22,000 960 27,000 21,000 27,000 27,000 18,000 20,000 
Lead 7439-92-1 10 / 10 16 19.1 No Below Background 16 12 13 3.9 16 11 13 12 14 14 
Magnesium 7439-95-4 10 / 10 5,100 8,790 No Essential Nutrient 2,900 4,000 3,100 110 2,000 2,200 4,500 5,100 1,900 2,500 
Manganese 7439-96-5 10 / 10 420 3,030 No Below Background 420 280 270 9 430 310 310 330 250 270 
Mercury 7439-97-6 8 / 10 0.037 J 0.044 No Below Background 0.028 J 0.019 J 0.024 J 0.039 U 0.037 J 0.032 J 0.033 J 0.033 U 0.02 J 0.021 J 
Nickel 7440-02-0 10 / 10 31 60.7 No Below Background 23 25 19 1.2 18 19 29 31 14 17 
Potassium 7440-09-7 10 / 10 2,100 NB No Essential Nutrient 1,000 1,500 1,200 210 750 810 1,800 2,100 720 860 
Selenium 7782-49-2 10 / 10 0.57 1.5 No Below Background 0.57 0.42 J 0.5 0.066 J 0.47 0.43 J 0.51 0.48 0.35 J 0.41 J 
Silver 7440-22-4 9 / 10 0.039 J 0 Yes Exceeds Background 0.032 J 0.026 J 0.039 J 0.026 U 0.021 J 0.03 J 0.032 J 0.029 J 0.03 J 0.029 J 
Sodium 7440-23-5 10 / 10 92 NB No Essential Nutrient 59 70 57 9.6 46 41 86 86 78 92 
Thallium 7440-28-0 19 / 26 0.18 0.91 No Below Background 0.16 0.14 0.16 0.018 J 0.13 0.14 0.18 0.18 0.11 0.13 
Vanadium 7440-62-2 10 / 10 22 37.6 No Below Background 18 16 22 1.6 15 16 20 20 14 16 
Zinc 7440-66-6 10 / 10 64 93.3 No Below Background 55 54 46 3.2 64 49 56 58 42 46 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 4 / 10 0.035 J NB Yes Detected Organic 0.016 U 0.0034 U 0.016 U 0.0037 U 0.0044 J 0.0054 J 0.0034 U 0.0044 J 0.037 U 0.035 J 
Acenaphthene 83-32-9 1 / 10 0.0047 J NB Yes Detected Organic 0.016 U 0.0047 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Anthracene 120-12-7 2 / 10 0.019 J NB Yes Detected Organic 0.019 J 0.0049 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Benzo(a)anthracene 56-55-3 4 / 10 0.09 NB Yes Detected Organic 0.09 0.0063 J 0.031 J 0.0037 U 0.0033 U 0.0034 U 0.0084 0.0034 U 0.037 U 0.034 U 
Benzo(a)pyrene 50-32-8 3 / 10 0.09 NB Yes Detected Organic 0.09 0.0043 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0069 0.0034 U 0.037 U 0.034 U 
Benzo(b)fluoranthene 205-99-2 3 / 10 0.13 NB Yes Detected Organic 0.13 0.0063 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.013 0.0034 U 0.037 U 0.034 U 
Benzo(g,h,i)perylene 191-24-2 3 / 10 0.055 NB Yes Detected Organic 0.055 0.0052 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0055 J 0.0034 U 0.037 UJ 0.034 UJ 
Benzo(k)fluoranthene 207-08-9 3 / 10 0.062 NB Yes Detected Organic 0.062 0.0043 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.008 0.0034 U 0.037 U 0.034 U 
Bis(2-ethylhexyl)phthalate 117-81-7 3 / 10 0.029 J NB Yes Detected Organic 0.13 U 0.027 J 0.13 U 0.029 J 0.027 U 0.019 J 0.028 U 0.028 U 0.31 U 0.27 U 
Chrysene 218-01-9 3 / 10 0.029 J NB Yes Detected Organic 0.11 0.0058 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.021 0.0034 U 0.037 U 0.034 U 
Dibenzofuran 132-64-9 1 / 10 0.0054 J NB Yes Detected Organic 0.016 U 0.0054 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Fluoranthene 206-44-0 4 / 10 0.22 NB Yes Detected Organic 0.22 0.0049 J 0.043 0.0037 U 0.0033 U 0.0034 U 0.016 0.0034 U 0.037 UJ 0.034 UJ 
Fluorene 86-73-7 1 / 10 0.0044 J NB Yes Detected Organic 0.016 U 0.0044 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Indeno(1,2,3-cd)pyrene 193-39-5 3 / 10 0.053 NB Yes Detected Organic 0.053 0.0049 J 0.016 U 0.0037 U 0.0033 U 0.0034 U 0.0052 J 0.0034 U 0.037 U 0.034 U 
Naphthalene 91-20-3 4 / 10 0.0056 J NB Yes Detected Organic 0.016 U 0.0034 U 0.016 U 0.0037 U 0.0048 J 0.0044 J 0.0052 J 0.0056 J 0.037 U 0.034 U 
Phenanthrene 85-01-8 5 / 10 0.1 NB Yes Detected Organic 0.1 0.0069 0.017 J 0.0037 U 0.0033 U 0.0043 J 0.0058 J 0.0034 U 0.037 U 0.034 U 
Pyrene 129-00-0 4 /10 0.16 NB Yes Detected Organic 0.16 0.0048 J 0.034 0.0037 U 0.0033 U 0.0034 U 0.012 0.0034 U 0.037 U 0.034 U 
Volatile Organic Compounds (mg/kg) 
2-Butanone (MEK) 78-93-3 1 / 1 0.0046 J NB Yes Detected Organic - - - - - - - - 0.0046 J - 
Acetone 67-64-1 1 / 1 0.019 J NB Yes Detected Organic - - - - - - - - 0.019 J - 
Benzene 71-43-2 1 / 1 0.0004 J NB Yes Detected Organic - - - - - - - - 0.0004 J - 
Carbon disulfide 75-15-0 1 / 1 0.00063 J NB Yes Detected Organic - - - - - - - - 0.00063 J - 
Toluene 108-88-3 1 / 1 0.0025 J NB Yes Detected Organic - - - - - - - - 0.0025 J - 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate  
ID = identification 
J = Estimated value less than reporting limits. 
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
R = Rejected. 
REG = Regular 
TPH = Total Petroleum Hydrocarbons 
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical
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Table 4-2c Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Interior (DU04) 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 

Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4740-DU4-SB 70-4740-DU4-SB1 70-4740-DU4-SB2 70-4740-DU4-SB3 70-4740-DU4-SB4 70-4740-DU4-SB5 
Field Sample ID: 070SS-0048M-0001-SO 070SB-0049M-0001-SO 070SB-0050M-0001-SO 070SB-0051M-0001-SO 070SB-0052M-0001-SO 070SB-0053M-0001-SO 070SB-0054M-0001-SO 
Lab Sample ID: 240-18581-17 240-18581-18 240-18581-19 240-18581-20 240-18581-21 240-18581-22 240-18581-23 

Sample Date: 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 
Sample Depth: 0-1 0-1 0-1 0-1.25 0-4 0-3.75 0-2.8 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 14 / 14 15,000 19,500 No Below Background 9,800 5,900 8,200 3,900 7,800 7,400 10,000 
Arsenic 7440-38-2 14 / 14 17 19.8 No Below Background 9 5.9 5.9 1.8 8.1 6.6 11 
Barium 7440-39-3 14 / 14 71 124 No Below Background 65 31 71 33 44 38 51 
Beryllium 7440-41-7 14 / 14 0.76 0.88 No Below Background 0.58 0.32 0.53 0.34 0.43 0.38 0.56 
Cadmium 7440-43-9 8 / 14 0.17 0 Yes Exceeds Background 0.17 0.099 J 0.13 0.12 0.13 0.11 0.16 
Calcium 7440-70-2 14 / 14 16,000 35,500 No Essential Nutrient 15,000 6,900 6,300 13,000 5,200 11,000 16,000 
Chromium 7440-47-3 14 / 14 22 27.2 No Below Background 14 9.2 12 6.1 12 12 16 
Cobalt 7440-48-4 14 / 14 50 23.2 Yes Exceeds Background 50 7.3 28 32 14 8.7 12 
Copper 7440-50-8 14 / 14 27 32.3 No Below Background 16 10 12 4.7 13 13 18 
Iron 7439-89-6 14 / 14 35,000 35,200 No Essential Nutrient 21,000 14,000 17,000 5,200 18,000 17,000 25,000 
Lead 7439-92-1 14 / 14 14 19.1 No Below Background 12 6.6 8.3 9.2 9.1 7.7 11 
Magnesium 7439-95-4 14 / 14 6,300 8,790 No Essential Nutrient 4,400 2,700 3,300 1,800 3,200 3,400 5,500 
Manganese 7439-96-5 14 / 14 460 3,030 No Below Background 390 200 280 260 270 220 310 
Mercury 7439-97-6 3 / 14 0.024 J 0.044 No Below Background 0.032 U 0.03 U 0.032 U 0.037 U 0.033 U 0.031 U 0.034 U 
Nickel 7440-02-0 14 / 14 34 60.7 No Below Background 23 15 22 5.8 20 19 26 
Potassium 7440-09-7 14 / 14 1,900 NB No Essential Nutrient 1,300 930 1,200 530 1,100 1,100 1,400 
Selenium 7782-49-2 14 / 14 1.8 1.5 Yes Exceeds Background 0.35 J 0.24 J 0.33 J 0.26 J 0.27 J 0.24 J 0.43 J 
Silver 7440-22-4 7 / 14 0.03 J 0 Yes Exceeds Background 0.03 J 0.015 J 0.018 J 0.017 J 0.02 J 0.017 J 0.027 J 
Sodium 7440-23-5 14 / 14 190 NB No Essential Nutrient 150 75 110 110 77 87 160 
Thallium 7440-28-0 7 / 14 0.13 0.91 No Below Background 0.11 0.076 J 0.075 J 0.03 J 0.098 J 0.092 J 0.13 
Vanadium 7440-62-2 14 / 14 22 37.6 No Below Background 13 8.8 11 4.7 11 11 15 
Zinc 7440-66-6 14 / 14 70 93.3 No Below Background 47 27 34 18 38 34 52 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 1 / 14 0.0053 J NB Yes Detected Organic 0.0034 U 0.0033 U 0.0053 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Acenaphthene 83-32-9 1 / 14 0.012 NB Yes Detected Organic 0.012 0.0033 U 0.0033 U 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Butyl benzyl phthalate 85-68-7 1 / 14 0.016 J NB Yes Detected Organic 0.016 J 0.027 U 0.027 U 0.27 UJ 0.27 UJ 0.11 U 0.11 U 
Dibenzofuran 132-64-9 1 / 14 0.0039 J NB Yes Detected Organic 0.0034 U 0.0033 U 0.0039 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Fluoranthene 206-44-0 2 / 14 0.008 J NB Yes Detected Organic 0.0078 J 0.0033 UJ 0.008 J 0.033 UJ 0.033 UJ 0.013 UJ 0.013 UJ 
Fluorene 86-73-7 2 / 14 0.0034 J NB Yes Detected Organic 0.019 0.0033 U 0.0034 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Naphthalene 91-20-3 2 / 14 0.0057 J NB Yes Detected Organic 0.0034 U 0.0039 J 0.0057 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Phenanthrene 85-01-8 2 / 14 0.039 NB Yes Detected Organic 0.039 0.0033 U 0.014 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Pyrene 129-00-0 2 / 14 0.0089 NB Yes Detected Organic 0.0089 0.0033 U 0.0043 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 3 / 8 0.041 J NB Yes Detected Organic - - - - - - - 
Carbon disulfide 75-15-0 1 / 10 0.0036 J NB Yes Detected Organic - - - - - - - 
Chlorobenzene 108-90-7 2 / 10 0.003 J NB Yes Detected Organic - - - - - - - 
Trichloroethene (TCE) 79-01-6 2 / 10 0.00054 J NB Yes Detected Organic - - - - - - - 
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Table 4-2c Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Interior (DU04) Cont. 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 

Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4740-SB101 70-4740-SB102 70-4740-SB103 70-4740-SB104 
Field Sample ID: 070SB-101-0062-SO 070SB-101-0063-SO 070SB-101-0064-SO 070SB-102-0065-SO 070SB-102-0066-SO 070SB-102-9066-SO 070SB-102-0067-SO 070SB-103-0069-SO 070SB-103-0070-SO 070SB-104-0072-S0 
Lab Sample ID: 160-26618-1 160-26618-2 160-26618-3 160-26618-4 160-26618-5 160-26618-6 160-26618-7 160-26663-2 160-26663-3 160-26639-1 

Sample Date: 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/6/2018 2/6/2018 2/5/2018 
Sample Depth: 2-4 4-6 6-7 2-4 4-6 4-6 6-8 2-4 4-7 2-4 
Sample Type: REG REG REG REG REG FD REG REG REG REG 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 14 / 14 15,000 19,500 No Below Background 14,000 15,000 13,000 11,000 13,000 13,000 13,000 - - - 
Arsenic 7440-38-2 14 / 14 17 19.8 No Below Background 14 15 17 12 15 12 14 - - - 
Barium 7440-39-3 14 / 14 71 124 No Below Background 64 65 62 57 J 62 62 62 - - - 
Beryllium 7440-41-7 14 / 14 0.76 0.88 No Below Background 0.67 0.79 0.76 0.65 0.73 0.68 0.74 - - - 
Cadmium 7440-43-9 8 / 14 0.17 0 Yes Exceeds Background 0.12 U 0.13 U 0.13 U 0.089 J 0.14 U 0.13 U 0.13 U - - - 
Calcium 7440-70-2 14 / 14 16,000 35,500 No Essential Nutrient 1,300 2,800 4,600 8,500 15,000 J 2,200 J 15,000 - - - 
Chromium 7440-47-3 14 / 14 22 27.2 No Below Background 18 22 20 15 20 20 20 - - - 
Cobalt 7440-48-4 14 / 14 50 23.2 Yes Exceeds Background 8.7 11 14 8.9 14 12 13 - - - 
Copper 7440-50-8 14 / 14 27 32.3 No Below Background 27 23 24 22 23 23 23 - - - 
Iron 7439-89-6 14 / 14 35,000 35,200 No Essential Nutrient 30,000 35,000 33,000 26,000 34,000 30,000 32,000 - - - 
Lead 7439-92-1 14 / 14 14 19.1 No Below Background 13 12 14 13 13 13 13 - - - 
Magnesium 7439-95-4 14 / 14 6,300 8,790 No Essential Nutrient 3,400 5,100 5,100 3,200 J 6,100 4,600 6,300 - - - 
Manganese 7439-96-5 14 / 14 460 3,030 No Below Background 190 190 310 460 280 300 350 - - - 
Mercury 7439-97-6 3 / 14 0.024 J 0.044 No Below Background 0.019 J 0.039 U 0.041 U 0.024 J 0.013 J 0.036 U 0.036 U - - - 
Nickel 7440-02-0 14 / 14 34 60.7 No Below Background 25 32 34 24 33 33 33 - - - 
Potassium 7440-09-7 14 / 14 1,900 NB No Essential Nutrient 1,100 1,600 1,600 940 J 1,900 1,700 1,900 - - - 
Selenium 7782-49-2 14 / 14 1.8 1.5 Yes Exceeds Background 1.3 1.8 1.8 1.4 1.4 1.5 1.3 - - - 
Silver 7440-22-4 7 / 14 0.03 J 0 Yes Exceeds Background 0.38 U 0.41 U 0.4 U 0.41 U 0.43 U 0.39 U 0.39 U - - - 
Sodium 7440-23-5 14 / 14 190 NB No Essential Nutrient 100 190 140 100 110 98 110 - - - 
Thallium 7440-28-0 7 / 14 0.13 0.91 No Below Background 1 U 1.1 U 1.1 U 1.1 U 1.1 U 1 U 1 U - - - 
Vanadium 7440-62-2 14 / 14 22 37.6 No Below Background 19 22 20 18 20 19 20 - - - 
Zinc 7440-66-6 14 / 14 70 93.3 No Below Background 59 70 67 64 66 66 64 - - - 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 1 / 14 0.0053 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Acenaphthene 83-32-9 1 / 14 0.012 NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Butyl benzyl phthalate 85-68-7 1 / 14 0.016 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Dibenzofuran 132-64-9 1 / 14 0.0039 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Fluoranthene 206-44-0 2 / 14 0.008 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Fluorene 86-73-7 2 / 14 0.0034 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Naphthalene 91-20-3 2 / 14 0.0057 J NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Phenanthrene 85-01-8 2 / 14 0.039 NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Pyrene 129-00-0 2 / 14 0.0089 NB Yes Detected Organic 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 3 / 8 0.041 J NB Yes Detected Organic 0.015 J 0.01 U 0.014 J 0.0092 U 0.0099 U 0.011 U 0.011 U - 0.023 J - 
Carbon disulfide 75-15-0 1 / 10 0.0036 J NB Yes Detected Organic 0.0012 J 0.001 U 0.00095 U 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00085 U 0.00075 U 0.001 U 
Chlorobenzene 108-90-7 2 / 10 0.003 J NB Yes Detected Organic 0.001 J 0.001 U 0.003 J 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00085 U 0.00075 U 0.001 U 
Trichloroethene (TCE) 79-01-6 2 / 10 0.00054 J NB Yes Detected Organic 0.00095 U 0.001 U 0.00095 U 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00041 J 0.00075 U 0.00054 J 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate  
ID = identification 
J = Estimated value less than reporting limits.  
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram   
NB = No background 
R = Rejected. 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-2d Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Former Herbicide Storage Shed (DU05) 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 
Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4760-DU5-SB 70-4760-DU5-SB1 70-4760-DU5-SB2 70-4760-DU5-SB3 70-4760-DU5-SB4 70-4760-DU5-SB5 70-4760-DU5-SB6 
Field Sample ID: 070SB-0027M-0001-SO 070SB-0028M-0001-SO 070SB-0029M-0001-SO 070SB-0030M-0001-SO 070SB-0031M-0001-SO 070SB-0032M-0001-SO 070SB-0033M-0001-SO 070SB-0044M-0001-SO 070SB-0045M-0001-SO 
Lab Sample ID: 240-17669-9 240-17669-10 240-17669-11 240-17669-12 240-17669-13 240-17669-14 240-17669-15 240-18581-3 240-18581-4 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 12/7/2012 12/7/2012 
Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG REG FD 

TAL Metals (mg/kg) 
Aluminum 7429-90-5 1 / 1 13,000 19,500 No Below Background - - - - - - - 13,000 - 
Arsenic 7440-38-2 1 / 1 9.6 19.8 No Below Background - - - - - - - 9.6 - 
Barium 7440-39-3 1 / 1 80 J 124 No Below Background - - - - - - - 80 J - 
Beryllium 7440-41-7 1 / 1 0.85 0.88 No Below Background - - - - - - - 0.85 - 
Cadmium 7440-43-9 1 / 1 0.24 0 Yes Exceeds Background - - - - - - - 0.24 - 
Calcium 7440-70-2 1 / 1 8,800 35,500 No Essential Nutrient - - - - - - - 8,800 - 
Chromium 7440-47-3 1 / 1 18 27.2 No Below Background - - - - - - - 18 - 
Cobalt 7440-48-4 1 / 1 10 23.2 No Below Background - - - - - - - 10 - 
Copper 7440-50-8 1 / 1 19 32.3 No Below Background - - - - - - - 19 - 
Iron 7439-89-6 1 / 1 25,000 35,200 No Essential Nutrient - - - - - - - 25,000 - 
Lead 7439-92-1 1 / 1 15 19.1 No Below Background - - - - - - - 15 - 
Magnesium 7439-95-4 1 / 1 4,300 8,790 No Essential Nutrient - - - - - - - 4,300 - 
Manganese 7439-96-5 1 / 1 430 3,030 No Below Background - - - - - - - 430 - 
Mercury 7439-97-6 1 / 1 0.021 J 0.044 No Below Background - - - - - - - 0.021 J - 
Nickel 7440-02-0 1 / 1 24 60.7 No Below Background - - - - - - - 24 - 
Potassium 7440-09-7 1 / 1 1,000 NB No Essential Nutrient - - - - - - - 1,000 - 
Selenium 7782-49-2 1 / 1 0.59 J+ 1.5 No Below Background - - - - - - - 0.59 J+ - 
Silver 7440-22-4 1 / 1 0.029 J 0 Yes Exceeds Background - - - - - - - 0.029 J - 
Sodium 7440-23-5 1 / 1 110 NB No Essential Nutrient - - - - - - - 110 - 
Thallium 7440-28-0 1 / 1 0.16 0.91 No Below Background - - - - - - - 0.16 - 
Vanadium 7440-62-2 1 / 1 18 37.6 No Below Background - - - - - - - 18 - 
Zinc 7440-66-6 1 / 1 55 93.3 No Below Background - - - - - - - 55 - 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 1 / 1 39 NB Yes Detected Organic - - - 39 - - - - - 
Organochlorine Pesticides (mg/kg) 
2,4,5-T (Trichlorophenoxyacetic Acid) 93-76-5 2 / 9 0.086 NB Yes Detected Organic 0.0085 U 0.049 0.0086 U 0.086 0.0086 U 0.0085 U 0.0084 U 0.01 U 0.0084 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 1 / 9 0.029 J NB Yes Detected Organic 0.029 J 0.13 U 0.13 U 0.03 U 0.028 U 0.14 U 0.13 U 0.34 UJ 0.27 U 
2,4,5-Trichlorophenol 95-95-4 1 / 9 0.14 J NB Yes Detected Organic 0.028 U 0.13 U 0.13 U 0.14 J 0.028 U 0.14 U 0.13 U 0.34 U 0.27 U 
2-Methylnaphthalene 91-57-6 6 / 9 0.082 NB Yes Detected Organic 0.0034 U 0.036 0.029 J 0.07 0.0055 J 0.057 0.016 U 0.041 U 0.082 
Acenaphthylene 208-96-8 1 / 9 0.017 J NB Yes Detected Organic 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.017 J 0.016 U 0.041 U 0.034 U 
Anthracene 120-12-7 1 / 9 0.019 J NB Yes Detected Organic 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.019 J 0.016 U 0.041 U 0.034 U 
Benzo(a)anthracene 56-55-3 3 / 9 0.053 NB Yes Detected Organic 0.0034 U 0.016 U 0.032 J 0.004 J 0.0034 U 0.053 0.016 U 0.041 U 0.034 U 
Benzo(a)pyrene 50-32-8 2 / 9 0.059 NB Yes Detected Organic 0.0034 U 0.016 U 0.034 0.0037 U 0.0034 U 0.059 0.016 U 0.041 U 0.034 U 
Benzo(b)fluoranthene 205-99-2 4 / 9 0.1 NB Yes Detected Organic 0.0034 U 0.016 U 0.052 0.0089 0.0052 J 0.1 0.016 U 0.041 U 0.034 U 
Benzo(g,h,i)perylene 191-24-2 2 / 9 0.051 NB Yes Detected Organic 0.0034 U 0.016 U 0.031 J 0.0037 U 0.0034 U 0.051 0.016 U 0.041 UJ 0.034 UJ 
Benzo(k)fluoranthene 207-08-9 1 / 9 0.04 NB Yes Detected Organic 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.04 0.016 U 0.041 U 0.034 U 
Chrysene 218-01-9 4 / 9 0.097 NB Yes Detected Organic 0.0034 U 0.016 U 0.04 0.009 0.0054 J 0.097 0.016 U 0.041 U 0.034 U 
Fluoranthene 206-44-0 5 / 9 0.12 NB Yes Detected Organic 0.0082 0.016 U 0.065 0.008 0.0045 J 0.12 0.016 U 0.041 U 0.034 UJ 
Fluorene 86-73-7 1 / 9 0.018 NB Yes Detected Organic 0.0034 U 0.016 U 0.016 U 0.018 0.0034 U 0.017 U 0.016 U 0.041 U 0.034 U 
Indeno(1,2,3-cd)pyrene 193-39-5 1 / 9 0.043 NB Yes Detected Organic 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.043 0.016 U 0.041 U 0.034 U 
Naphthalene 91-20-3 6 / 9 0.07 NB Yes Detected Organic 0.0034 U 0.022 J 0.017 J 0.021 0.0063 J 0.05 0.016 U 0.041 U 0.07 
Phenanthrene 85-01-8 5 / 9 0.07 NB Yes Detected Organic 0.0034 U 0.061 0.036 0.07 0.0043 J 0.056 0.016 U 0.041 U 0.046 J 
Pyrene 129-00-0 3 / 9 0.089 NB Yes Detected Organic 0.0057 J 0.016 U 0.051 0.0078 0.0034 U 0.089 0.016 U 0.041 U 0.034 U 
Volatile Organic Compounds (mg/kg) 
2-Butanone (MEK) 78-93-3 1 / 2 0.012 J NB Yes Detected Organic - - - 0.0017 U - - - 0.012 J - 
Acetone 67-64-1 1 / 2 0.041 J NB Yes Detected Organic - - - 0.0055 U - - - 0.041 J - 
Benzene 71-43-2 1 / 2 0.0013 J NB Yes Detected Organic - - - 0.00044 U - - - 0.0013 J - 
Carbon disulfide 75-15-0 1 / 2 0.0027 J NB Yes Detected Organic - - - 0.0027 J - - - 0.00057 UJ - 
Ethylbenzene 100-41-4 1 / 2 0.0018 J NB Yes Detected Organic - - - 0.00044 U - - - 0.0018 J - 
Toluene 108-88-3 1 / 2 0.0033 J NB Yes Detected Organic - - - 0.00044 U - - - 0.0033 J - 

 
Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate  
ID = identification 
J = Estimated value less than reporting limits.  
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram   
NB = No background 
R = Rejected. 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated. 
SRC = Site-related chemical 
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Table 4-2e Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 

Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4759-DU6-SB 70-4759-DU6-SB1 70-4759-DU6-SB2 70-4759-DU6-SB3 70-4759-DU6-SB4 70-4759-DU6-SB5 
Field Sample ID: 070SB-0034M-0001-SO 070SB-0035M-0001-SO 070SB-0036M-0001-SO 070SB-0037M-0001-SO 070SB-0038M-0001-SO 070SB-0039M-0001-SO 070SB-0040M-0001-SO 
Lab Sample ID: 240-17669-16 240-17669-17 240-17669-18 240-17669-19 240-17669-20 240-17669-21 240-17669-22 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 
Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg) 
Explosives / Propellants (mg/kg) 
Tetryl 479-45-8 1 / 12 0.021 J NB Yes Detected Organic 0.05 U 0.05 U 0.051 U 0.051 U 0.05 U 0.021 J 0.058 U 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 1 / 1 83 NB Yes Detected Organic - - - - - - 83 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1260 11096-82-5 1 / 12 0.018 J NB Yes Detected Organic 0.025 U 0.025 U 0.025 U 0.026 U 0.025 U 0.018 J 0.029 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 2 / 12 0.2 J NB Yes Detected Organic 0.052 J 0.13 U 0.13 U 0.14 U 0.14 U 0.2 J 0.15 U 
2-Methylnaphthalene 91-57-6 2 / 12 0.19 NB Yes Detected Organic 0.091 0.016 U 0.016 U 0.017 U 0.017 U 0.19 0.019 U 
Anthracene 120-12-7 1 / 12 0.022 J NB Yes Detected Organic 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.022 J 0.019 U 
Benzo(a)anthracene 56-55-3 1 / 12 0.045 NB Yes Detected Organic 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.045 0.019 U 
Benzo(a)pyrene 50-32-8 2 / 12 0.071 NB Yes Detected Organic 0.059 0.016 U 0.016 U 0.017 U 0.017 U 0.071 0.019 U 
Benzo(b)fluoranthene 205-99-2 2 / 12 0.071 NB Yes Detected Organic 0.04 0.016 U 0.016 U 0.017 U 0.017 U 0.071 0.019 U 
Benzo(g,h,i)perylene 191-24-2 2 / 12 0.059 NB Yes Detected Organic 0.041 0.016 U 0.016 U 0.017 U 0.017 U 0.059 0.019 U 
Chrysene 218-01-9 1 / 12 0.056 NB Yes Detected Organic 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.056 0.019 U 
Dibenzofuran 132-64-9 2 / 12 0.052 J NB Yes Detected Organic 0.028 J 0.016 U 0.016 U 0.017 U 0.017 U 0.052 J 0.019 U 
Fluoranthene 206-44-0 3 / 12 0.069 NB Yes Detected Organic 0.04 0.016 U 0.016 U 0.018 J 0.017 U 0.069 0.019 U 
Isophorone 78-59-1 1 / 12 0.068 J NB Yes Detected Organic 0.068 J 0.13 U 0.13 U 0.14 U 0.14 U 0.14 U 0.15 U 
Naphthalene 91-20-3 2 / 12 0.13 NB Yes Detected Organic 0.066 0.016 U 0.016 U 0.017 U 0.017 U 0.13 0.019 U 
Phenanthrene 85-01-8 1 / 12 0.12 NB Yes Detected Organic 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.12 0.019 U 
Pyrene 129-00-0 3 / 12 0.11 NB Yes Detected Organic 0.046 0.016 U 0.016 U 0.017 J 0.017 U 0.11 0.019 U 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 1 / 4 0.031 J NB Yes Detected Organic - - - - - - 0.0055 U 
Trichloroethene (TCE) 79-01-6 1 / 8 0.00032 J NB Yes Detected Organic - - - - - - 0.00043 U 
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Table 4-2e Site-Related Chemicals in Subsurface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) Cont. 
 

Location ID:  
 

CAS Number 

 
 

Frequency of 
Detection 

 
 

Max Detect 
Concentration 

 

Background 
Screening 

Value 

 
 

SRC- 
Yes/No 

 
 

SRC Justification 

70-4740-SB105 70-4740-SB106 70-4740-SB107 
Field Sample ID: 070SB-105-0073-S0 070SB-106-0074-S0 070SB-107-0076-S0 070SB-107-0077-S0 070SB-107-0078-S0 070SB-107-0079-S0 070SB-107-0080-S0 
Lab Sample ID: 160-26639-2 160-26639-3 160-26639-5 160-26639-6 160-26639-7 160-26639-8 160-26639-9 

Sample Date: 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 
Sample Depth: 6-7 6-7 1-3 3-5 5-7 7-9 9-10 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg)  
Explosives / Propellants (mg/kg)  
Tetryl 479-45-8 1 / 12 0.021 J NB Yes Detected Organic - - 0.016 UJ 0.016 UJ 0.015 UJ 0.015 UJ 0.016 UJ 
Total Petroleum Hydrocarbons (mg/kg)  
TPH (C10-C20) 68476-34-6 1 / 1 83 NB Yes Detected Organic - - - - - - - 
Polychlorinated Biphenyls (PCBs) (mg/kg)  
Aroclor-1260 11096-82-5 1 / 12 0.018 J NB Yes Detected Organic - - 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 
Semivolatile Organic Compounds (mg/kg)  1,2-Dichlorobenzene 95-50-1 2 / 12 0.2 J NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
2-Methylnaphthalene 91-57-6 2 / 12 0.19 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Anthracene 120-12-7 1 / 12 0.022 J NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(a)anthracene 56-55-3 1 / 12 0.045 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(a)pyrene 50-32-8 2 / 12 0.071 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(b)fluoranthene 205-99-2 2 / 12 0.071 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(g,h,i)perylene 191-24-2 2 / 12 0.059 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Chrysene 218-01-9 1 / 12 0.056 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Dibenzofuran 132-64-9 2 / 12 0.052 J NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Fluoranthene 206-44-0 3 / 12 0.069 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Isophorone 78-59-1 1 / 12 0.068 J NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Naphthalene 91-20-3 2 / 12 0.13 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Phenanthrene 85-01-8 1 / 12 0.12 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Pyrene 129-00-0 3 / 12 0.11 NB Yes Detected Organic - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Volatile Organic Compounds (mg/kg)  Acetone 67-64-1 1 / 4 0.031 J NB Yes Detected Organic - - 0.022 B - 0.031 J 0.011 B - 
Trichloroethene (TCE) 79-01-6 1 / 8 0.00032 J NB Yes Detected Organic 0.043 U 0.00032 J 0.00097 U 0.00085 U 0.00087 U 0.00088 U 0.0011 U 

Notes: 
BOLD chemical detected above background, not an essential nutrient. 
FD = Field Duplicate  
ID = identification 
J = Estimated value less than reporting limits.  
J- = Estimated value with a low bias. 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NB = No background 
R = Rejected. 
REG = Regular 
TPH = Total Petroleum Hydrocarbons  
U = Not detected. 
UJ = Not detected and the reported limit is estimated.  
SRC = Site-related chemical 
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Table 4-3a Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Former Fuel Oil Spill Area (DU01) 

 
Location ID:  

 
CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4744-DU1-SS 
Field Sample ID: 070SS-0001M-0001-SO 
Lab Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

Resident 
RSL (c) 

240-17230-1 
Sample Date: 11/5/2012 

Sample Depth: 0-1 
Sample Type: REG 

Total Petroleum Hydrocarbons (mg/kg)  
TPH (C10-C20) 68476-34-6 57 J NG NG NA NA NA (g) No Below Risk Screening Criteria 57 J 
TPH (C20-C34) 100664-65-1 540 M NG NG NA NA NA (g) No Below Risk Screening Criteria 540 M 
Semivolatile Organic Compounds (mg/kg)  
Benzo(a)anthracene 56-55-3 0.097 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.097 
Benzo(a)pyrene 50-32-8 0.13 0.022 0.065 0.11 0.11 RRSL (f) Yes Exceeds Risk Screening Level 0.13 
Benzo(b)fluoranthene 205-99-2 0.13 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.13 
Benzo(g,h,i)perylene 191-24-2 0.31 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.31 
Benzo(k)fluoranthene 207-08-9 0.04 2.21 6.5 11 11 RRSL (f) No Below Risk Screening Criteria 0.04 
Chrysene 218-01-9 0.15 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.15 
Fluoranthene 206-44-0 0.13 276 163 - 163 RC No Below Risk Screening Criteria 0.13 
Indeno(1,2,3-cd)pyrene 193-39-5 0.054 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.054 
Phenanthrene 85-01-8 0.15 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.15 

Pyrene 129-00-0 0.21 207 122 - 122 RC No Below Risk Screening Criteria 0.21 
 

Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
g. See main text for discussion about TPH. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk 
FWCUG = Facility-Wide Cleanup Goal 
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound 
mg/kg = milligrams per kilogram 
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
TPH = Total Petroleum Hydrocarbons 
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Table 4-3b Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Drainage Ditch West of Building 47-40 (DU02) 

 
Location ID:  

 
CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-DD-DU2-SS 
Field Sample ID: 070SS-0002M-0001-SO 
Lab Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 

Receptor Child 
(b) 

Resident 
RSL (c) 

240-17230-2 
Sample Date: 11/5/2012 

Sample Depth: 0-1 
Sample Type: REG 

Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 120 J NG NG NA NA NA (g) No Below Risk Screening Criteria 120 J 
TPH (C20-C34) 100664-65-1 750 M NG NG NA NA NA (g) No Below Risk Screening Criteria 750 M 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.042 J 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.042 J 
Anthracene 120-12-7 0.03 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.03 J 
Benzo(a)anthracene 56-55-3 0.18 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.18 
 
Benzo(a)pyrene 

 
50-32-8 

 
0.22 

 
0.022 

 
0.065 

 
0.11 

 
0.11 RRSL (f) 

 
Yes 

 
Exceeds Risk Screening Level 

 
0.22 

Benzo(b)fluoranthene 205-99-2 0.27 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.27 
Benzo(g,h,i)perylene 191-24-2 0.4 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.4 
Benzo(k)fluoranthene 207-08-9 0.12 2.21 6.5 11 11 RRSL (f) No Below Risk Screening Criteria 0.12 
Chrysene 218-01-9 0.23 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.23 
Fluoranthene 206-44-0 0.3 276 163 - 163 RC No Below Risk Screening Criteria 0.3 
Indeno(1,2,3-cd)pyrene 193-39-5 0.17 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.17 
Naphthalene 91-20-3 0.035 J 368 122 - 122 RC  Below Risk Screening Criteria 0.035 J 
Phenanthrene 85-01-8 0.12 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.12 

Pyrene 129-00-0 0.28 207 122 - 122 RC No Below Risk Screening Criteria 0.28 
 

Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
g. See main text for discussion about TPH. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk 
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
TPH = Total Petroleum Hydrocarbons
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Table 4-3c Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Exterior (DU03) 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-DU3-SS 
Field Sample ID: 070SS-0003M-0001-SO 
Lab Sample ID: FWCUG 

Resident 
Receptor Adult 

(a) 

FWCUG 
Resident 
Receptor 
Child (b)

 

Resident 
RSL (c) 

240-17230-3 
Sample Date: 11/5/2012 

Sample Depth: 0-1 
Sample Type: REG 

TAL Metals (mg/kg) 
Barium 7440-39-3 93 8,966 1,413 - 1,413 RC No Below Risk Screening Criteria 93 
Beryllium 7440-41-7 0.91 NG NG 16 16 RRSL No Below Risk Screening Criteria 0.91 
Cadmium 7440-43-9 0.26 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.26 
Chromium 7440-47-3 26 19,694 8,147 - 8,147 RC No Below Risk Screening Criteria 26 
Copper 7440-50-8 21 2,714 311 - 311 RC No Below Risk Screening Criteria 21 
Lead 7439-92-1 45 NG NG 400 400 RRSL No Below Risk Screening Criteria 45 
Nickel 7440-02-0 29 1,346 155 - 155 RC No Below Risk Screening Criteria 29 
Silver 7440-22-4 0.035 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.035 J 
Thallium 7440-28-0 0.17 J 4.76 0.612 - 0.612 RC No Below Risk Screening Criteria 0.17 J 
Zinc 7440-66-6 76 19,659 2,321 - 2,321 RC No Below Risk Screening Criteria 76 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1254 11097-69-1 0.047 J 0.203 0.12 -  RC No Below Risk Screening Criteria 0.047 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.69 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.54 
Acenaphthene 83-32-9 0.55 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.55 
Acenaphthylene 208-96-8 0.066 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.047 J 
Anthracene 120-12-7 2.5 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 2.5 
Benzo(a)anthracene 56-55-3 3.2 0.221 0.65 1.1 1.1 RRSL (f) Yes Exceeds Risk Screening Level 3.2 
Benzo(a)pyrene 50-32-8 1.9 0.022 0.065 0.11 0.11 RRSL (f) Yes Exceeds Risk Screening Level 1.9 
Benzo(b)fluoranthene 205-99-2 3.1 0.221 0.65 1.1 1.1 RRSL (f) Yes Exceeds Risk Screening Level 3.1 
Benzo(g,h,i)perylene 191-24-2 1.1 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 1.1 
Benzo(k)fluoranthene 207-08-9 0.98 2.21 11 - 11 RRSL (f) No Below Risk Screening Criteria 0.98 
Carbazole 86-74-8 0.34 J 69.4 44.6 - 44.6 RC No Below Risk Screening Criteria 0.34 J 
Chrysene 218-01-9 3.3 22.1 110 - 110 RRSL (f) No Below Risk Screening Criteria 3.3 
Dibenzofuran 132-64-9 0.42 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.42 J 
Fluoranthene 206-44-0 8.4 276 163 - 163 RC No Below Risk Screening Criteria 8.4 
Fluorene 86-73-7 0.71 737 243 - 243 RC No Below Risk Screening Criteria 0.71 
Indeno(1,2,3-cd)pyrene 193-39-5 1 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 1 
Naphthalene 91-20-3 0.49 368 122 - 122 RC No Below Risk Screening Criteria 0.48 
Phenanthrene 85-01-8 5.9 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 5.9 

Pyrene 129-00-0 5.7 207 122 - 122 RC No Below Risk Screening Criteria 5.7 
 

Notes: 

a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 

b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 

c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL. 
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
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Table 4-3d Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Former Herbicide Storage Shed (DU05) 

 
Location ID:  

 
CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4760-DU5-SS 
Field Sample ID: 070SS-0004M-0001-SO 
Lab Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

Resident 
RSL (c) 

240-17230-4 
Sample Date: 11/5/2012 

Sample Depth: 0-1 
Sample Type: REG 

Organochlorine Pesticides (mg/kg) 
2,4,5-T (Trichlorophenoxyacetic Acid) 93-76-5 0.01 J NG NG 63 63 RRS: No Below Risk Screening Criteria 0.01 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.42 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.42 
Acenaphthene 83-32-9 0.14 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.14 
Acenaphthylene 208-96-8 0.065 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.065 
Anthracene 120-12-7 0.42 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.42 
Benzo(a)anthracene 56-55-3 0.75 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.75 
Benzo(a)pyrene 50-32-8 0.46 0.022 0.065 0.11 0.11 RRSL (f) Yes Exceeds Risk Screening Level 0.46 
Benzo(b)fluoranthene 205-99-2 0.95 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.95 
Benzo(g,h,i)perylene 191-24-2 0.31 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.31 
Benzo(k)fluoranthene 207-08-9 0.31 2.21 11 - 11 RRSL (f) No Below Risk Screening Criteria 0.31 
Chrysene 218-01-9 1.1 22.1 110 - 110 RRSL (f) No Below Risk Screening Criteria 1.1 
Dibenzofuran 132-64-9 0.17 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.17 J 
Fluoranthene 206-44-0 1.8 276 163 - 163 RC No Below Risk Screening Criteria 1.8 
Fluorene 86-73-7 0.16 737 243 - 243 RC No Below Risk Screening Criteria 0.16 
Indeno(1,2,3-cd)pyrene 193-39-5 0.28 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.28 
Naphthalene 91-20-3 0.27 368 122 - 122 RC No Below Risk Screening Criteria 0.27 
Phenanthrene 85-01-8 1.2 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 1.2 

Pyrene 129-00-0 1.3 207 122 - 122 RC No Below Risk Screening Criteria 1.3 
 

Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk 
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
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Table 4-3e Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) 

 
Location ID:  

 
CAS Number 

 
 

Max Detect 
Concentration 

Screening Level  
(HQ = 0.1 or Risk = 10-6

 
 

Risk 
Screening 

Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4759-DU6-SS 70-4740-SB107 70-4740-SS108 
Field Sample ID: 070SS-0005M-0001-SO 070SS-107-0075-S0 070SS-107-9075-S0 070SS-108-0081-SO 
Lab Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

Resident 
RSL (c) 

240-17230-5 160-26639-4 160-26639-10 160-26663-5 
Sample Date: 11/5/2012 2/5/2018 2/5/2018 2/6/2018 

Sample Depth: 0-1 0-1 0-1 0-0.5 
Sample Type: REG REG FD REG 

Explosives / Propellants (mg/kg) 
2,6-Dinitrotoluene 606-20-2 0.05 J 0.769 1.1 - 0.769 RC No Below Risk Screening Criteria 0.05 J 0.016 UJ 0.016 UJ 0.015 U 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1260 11096-82-5 0.07 J 0.203 0.349 - 0.203 RA No Below Risk Screening Criteria 0.07 J 0.012 U 0.011 U 0.013 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 0.081 J NG NG 180 180 RRSL No Below Risk Screening Criteria 0.081 J 2.3 U 0.11 U 3.2 U 
2-Methylnaphthalene 91-57-6 0.69 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.69 2.3 U 0.11 U 3.2 U 
Acenaphthylene 208-96-8 0.066 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.066 2.3 U 0.11 U 3.2 U 
Anthracene 120-12-7 0.08 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.08 2.3 U 0.11 U 3.2 U 
Benzo(a)anthracene 56-55-3 0.21 0.221 0.65 1.1 1.1 RRSL (f)

 No Below Risk Screening Criteria 0.21 2.3 U 0.11 U 3.2 U 
Benzo(a)pyrene 50-32-8 0.21 0.022 0.065 0.11 0.11 RRSL (f) Yes Exceeds Risk Screening Level 0.21 2.3 U 0.11 U 3.2 U 
Benzo(b)fluoranthene 205-99-2 0.36 0.221 0.65 1.1 1.1 RRSL (f)

 No Below Risk Screening Criteria 0.36 2.3 U 0.11 U 3.2 U 
Benzo(g,h,i)perylene 191-24-2 0.38 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.38 2.3 U 0.11 U 3.2 U 
Benzo(k)fluoranthene 207-08-9 0.19 2.21 11 - 11 RRSL (f)

 No Below Risk Screening Criteria 0.19 2.3 U 0.11 U 3.2 U 
Benzoic acid 65-85-0 12 J NG NG 25,000 25,000 RRSL No Below Risk Screening Criteria 1.3 U 12 J 0.75 UJ 21 U 
Chrysene 218-01-9 0.32 22.1 110 - 110 RRSL (f)

 No Below Risk Screening Criteria 0.32 2.3 U 0.11 U 3.2 U 
Dibenzofuran 132-64-9 0.16 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.16 J 2.3 U 0.11 U 3.2 U 
Fluoranthene 206-44-0 0.41 276 163 - 163 RC No Below Risk Screening Criteria 0.41 2.3 U 0.11 U 3.2 U 
Indeno(1,2,3-cd)pyrene 193-39-5 0.17 0.221 0.65 1.1 1.1 RRSL (f)

 No Below Risk Screening Criteria 0.17 2.3 U 0.11 U 3.2 U 
Naphthalene 91-20-3 0.49 368 122 - 122 RC No Below Risk Screening Criteria 0.49 2.3 U 0.11 U 3.2 U 
Phenanthrene 85-01-8 0.32 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.32 2.3 U 0.11 U 3.2 U 

Pyrene 129-00-0 0.33 207 122 - 122 RC No Below Risk Screening Criteria 0.33 2.3 U 0.11 U 3.2 U 
 

Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
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Table 4-3f Site-Related Chemicals Exceeding FWCUGs in Surface Soil for CC RVAAP-70 East Classification Yard, Drainage Ditch East of Building 47-40 (DU07) 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
Screening 

Level 
Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-CDD-DU7-SS 
Field Sample ID: 070SS-0006M-0001-SO 070SS-0007M-0001-SO 

Lab Sample ID: FWCUG 
Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

Resident 
RSL (c) 

240-17230-6 240-17230-7 
Sample Date: 11/5/2012 11/5/2012 

Sample Depth: 0-1 0-1 
Sample Type: REG FD 

TAL Metals (mg/kg) 
Antimony 7440-36-0 2.1 J - 13.6 2.82 - 2.82 RC No Below Risk Screening Criteria 2.1 J - 1.5 
Arsenic 7440-38-2 29 0.425 0.524 0.68 0.425 RA Yes Exceeds Risk Screening Level 29 27 
Barium 7440-39-3 110 8,966 1,413 - 1,413 RC No Below Risk Screening Criteria 110 94 
Beryllium 7440-41-7 1.1 NG NG 16 16 RRSL No Below Risk Screening Criteria 1.1 1 
Cadmium 7440-43-9 0.47 J 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.47 J 0.44 
Chromium 7440-47-3 83 J - 19,694 8,147 - 8,147 RC No Below Risk Screening Criteria 83 J - 30 J 
Cobalt 7440-48-4 14 803 131 - 131 RC No Below Risk Screening Criteria 14 12 
Copper 7440-50-8 43 J- 2,714 311 - 311 RC No Below Risk Screening Criteria 43 J- 31 
Lead 7439-92-1 270 J NG NG 400 400 RRSL No Below Risk Screening Criteria 270 J 59 J 
Nickel 7440-02-0 49 J 1,346 155 - 155 RC No Below Risk Screening Criteria 49 J 38 
Selenium 7782-49-2 1.7 NG NG 39 39 RRSL No Below Risk Screening Criteria 1.4 J- 1.7 
Silver 7440-22-4 0.054 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.054 J 0.052 J 
Thallium 7440-28-0 0.35 4.76 0.612 - 0.612 RC No Below Risk Screening Criteria 0.35 0.27 
Zinc 7440-66-6 160 19,659 2,321 - 2,321 RC No Below Risk Screening Criteria 160 150 
Explosives / Propellants (mg/kg) 
Nitrocellulose 9004-70-0 1.6 J NG NG 19,000,000 19,000,000 RRSL No Below Risk Screening Criteria 1.6 J 1.3 J 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 42 NG NG NA NA NA (g) No Below Risk Screening Criteria 36 42 
TPH (C20-C34) 100664-65-1 210 M NG NG NA NA NA (g) No Below Risk Screening Criteria 170 M 210 M 
Organochlorine Pesticides (mg/kg) 
4,4'-DDE 72-55-9 0.014 J 4.08 2.63 - 2.63 RC No Below Risk Screening Criteria 0.014 J - 
4,4'-DDT 50-29-3 0.037 J NG NG 1.9 1.9 RRSL No Below Risk Screening Criteria 0.037 J - 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1242 53469-21-9 0.59 J NG NG 0.23 0.23 RRSL No Below Risk Screening Criteria 0.59 J 0.035 U 
Aroclor-1248 12672-29-6 0.17 0.203 0.349 - 0.203 RA No Below Risk Screening Criteria 0.19 U 0.17 
Aroclor-1260 11096-82-5 0.061 J 0.203 0.349 - 0.203 RA No Below Risk Screening Criteria 0.19 U 0.061 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.44 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.44 0.37 
Acenaphthene 83-32-9 0.096 J NG NG 360 360 RRSL No Below Risk Screening Criteria 0.063 J 0.096 J 
Anthracene 120-12-7 0.15 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.12 0.15 
Benzo(a)anthracene 56-55-3 0.32 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.25 0.32 
Benzo(a)pyrene 50-32-8 0.27 0.022 0.065 0.11 0.11 RRSL (f) Yes Detected Organic 0.2 0.27 
Benzo(b)fluoranthene 205-99-2 0.42 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.31 0.42 
Benzo(g,h,i)perylene 191-24-2 0.27 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.2 0.27 
Benzo(k)fluoranthene 207-08-9 0.17 2.21 11 - 11 RRSL (f) No Below Risk Screening Criteria 0.14 0.17 
Chrysene 218-01-9 0.38 22.1 110 - 110 RRSL (f) No Below Risk Screening Criteria 0.31 0.38 
Dibenzofuran 132-64-9 0.14 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.14 J 0.14 J 
Fluoranthene 206-44-0 0.86 276 163 - 163 RC No Below Risk Screening Criteria 0.58 J 0.86 
Fluorene 86-73-7 0.11 J 737 243 - 243 RC No Below Risk Screening Criteria 0.059 0.11 J 
Indeno(1,2,3-cd)pyrene 193-39-5 0.15 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.14 0.15 
Naphthalene 91-20-3 0.34 368 122 - 122 RC No Below Risk Screening Criteria 0.34 0.31 
Phenanthrene 85-01-8 0.92 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.66 J 0.92 

Pyrene 129-00-0 0.68 J 207 122 - 122 RC No Below Risk Screening Criteria 0.44 0.68 J 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 0.028 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria 0.011 UJ 0.028 J 

 
Notes: 

a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10
-6

. 

b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10
-6

. 

c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10
-6

. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. PAH toxicity values updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL. 
DDE = dichlorodiphenyldichloroethylene  
DDT = dichlorodiphenyltrichloroethane  
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
M = manually integrated compound  
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level  
TPH = Total Petroleum Hydrocarbons 
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Table 4-4a Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Former Fuel Oil Spill Area (DU01) 
 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
 

Risk Screening 
Level 

 
 

Screening Level 
Source 

 
 

Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4744-DU1-SB 70-4744-DU1-SB1 70-4744-DU1-SB2 70-4744-DU1-SB3 70-4744-DU1-SB4 70-4744-DU1-SB5 70-4744-DU1-SB6 
Field Sample ID: FWCUG 

Resident 
Receptor Adult 

(a) 

FWCUG 
Resident 

Receptor Child 
(b) 

 
Resident RSL 

(c) 

070SB-0011M-0001-SO 070SB-0012M-0001-SO 070SB-0013M-0001-SO 070SB-0014M-0001-SO 070SB-0015M-0001-SO 070SB-0016M-0001-SO 070SB-0017M-0001-SO 070SB-0042M-0001-SO 070SB-0043M-0001-SO 
Lab Sample ID: 240-17768-1 240-17768-2 240-17768-3 240-17768-4 240-17768-5 240-17768-6 240-17768-7 240-18581-1 240-18735-1 240-18581-2 

Sample Date: 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 11/14/2012 12/7/2012 12/12/2012 12/7/2012 
Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG REG REG FD 

TAL Metals (mg/kg)                    Cadmium 7440-43-9 0.26 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria - - - - - - - 0.26 - - 
Silver 7440-22-4 0.041 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria - - - - - - - 0.041 J - - 
Explosives / Propellants (mg/kg)                   Nitrobenzene 98-95-3 0.096 J NG NG 5.1 5.1 RRSL No Below Risk Screening Criteria - - - - - - - 0.096 J - - 
Total Petroleum Hydrocarbons (mg/kg)                   TPH (C6-C12) 68439-45-2 190 NG NG NA NA NA (g) No Below Risk Screening Criteria 0.053 U 160 0.14 190 0.051 U 0.055 U 0.058 U - 0.049 U 0.98 
TPH (C10-C20) 68476-34-6 4,000 NG NG NA NA NA (g) No Below Risk Screening Criteria 34 900 46 4,000 34 46 38 370 - 350 
TPH (C20-C34) 100664-65-1 430 NG NG NA NA NA (g) No Below Risk Screening Criteria - - - - - - - 430 - 400 
Semivolatile Organic Compounds (mg/kg)                   2-Methylnaphthalene 91-57-6 18 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.02 J 3.7 0.021 U 18 0.026 J 0.041 U 0.02 U 0.84 J - 0.83 
4-Nitroaniline 100-01-6 0.33 J NG NG 25 25 RRSL No Below Risk Screening Criteria 0.13 U 0.67 U 0.17 U 0.65 U 0.18 U 0.33 J 0.16 U 0.33 U - 0.34 U 
Acenaphthene 83-32-9 4.6 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.015 U 1.1 0.021 U 4.6 0.022 U 0.041 U 0.02 U 0.47 - 0.33 
Acenaphthylene 208-96-8 0.098 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.015 U 0.081 U 0.021 U 0.078 U 0.022 U 0.041 U 0.02 U 0.098 - 0.076 J 
Anthracene 120-12-7 0.71 NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.015 U 0.081 U 0.021 U 0.71 0.022 U 0.041 U 0.02 U 0.041 U - 0.041 U 
Benzo(a)anthracene 56-55-3 1.7 0.221 0.65 1.1 1.1 RRSL (f)

 Yes Exceeds Risk Screening Level 0.015 U 0.44 0.021 U 1.7 0.022 U 0.041 U 0.02 U 0.17 - 0.19 
Benzo(a)pyrene 50-32-8 0.88 0.022 0.065 0.11 0.11 RRSL (f)

 Yes Exceeds Risk Screening Level 0.015 U 0.4 0.077 0.88 0.022 U 0.041 U 0.02 U 0.051 J - 0.064 J 
Benzo(b)fluoranthene 205-99-2 0.37 0.221 0.65 1.1 1.1 RRSL (f)

 No Below Risk Screening Criteria 0.015 U 0.081 U 0.021 U 0.37 0.022 U 0.041 U 0.02 U 0.042 J - 0.041 J 
Benzo(g,h,i)perylene 191-24-2 0.7 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.015 U 0.17 0.056 0.7 0.022 U 0.041 U 0.02 U 0.07 J - 0.041 UJ 
Chrysene 218-01-9 1.9 22.1 65 110 110 RRSL (f)

 No Below Risk Screening Criteria 0.015 U 0.38 0.021 U 1.9 0.022 U 0.041 U 0.02 U 0.23 J - 0.12 J 
Dibenz(a,h)anthracene 53-70-3 0.041 J 0.022 0.065 0.11 0.11 RRSL (f)

 No Below Risk Screening Criteria 0.015 U 0.081 U 0.021 U 0.078 U 0.022 U 0.041 J 0.02 U 0.041 UJ - 0.041 U 
Dibenzofuran 132-64-9 2.8 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.015 U 0.58 J 0.021 U 2.8 0.022 U 0.041 U 0.02 U 0.31 J - 0.23 J 
Fluoranthene 206-44-0 1.8 276 163 - 163 RC No Below Risk Screening Criteria 0.017 J 0.47 0.022 J 1.8 0.022 U 0.041 U 0.02 U 0.21 J - 0.15 J 
Fluorene 86-73-7 7.6 737 243 - 243 RC No Below Risk Screening Criteria 0.015 U 1.7 0.021 U 7.6 0.022 U 0.041 U 0.02 U 0.8 J - 0.63 
Naphthalene 91-20-3 1 368 122 - 122 RC No Below Risk Screening Criteria 0.015 U 0.22 0.021 U 1 0.022 U 0.041 U 0.02 U 0.062 J - 0.064 J 
n-Nitrosodiphenylamine 86-30-6 0.33 J NG NG 110 110 RRSL No Below Risk Screening Criteria 0.13 U 0.67 U 0.17 U 0.65 U 0.18 U 0.33 J 0.16 U 0.33 UJ - 0.34 UJ 
Phenanthrene 85-01-8 12 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.033 3 0.044 12 0.022 U 0.041 U 0.02 U 1.2 - 1 

Pyrene 129-00-0 11 207 122 - 122 RC No Below Risk Screening Criteria 0.03 J 2.7 0.035 J 11 0.022 U 0.041 U 0.02 U 1.2 - 0.91 
Volatile Organic Compounds (mg/kg)                   2-Butanone (MEK) 78-93-3 0.0062 J NG NG 2,700 2,700 RRSL No Below Risk Screening Criteria 0.0022 UJ 0.19 UJ 0.0021 UJ 0.093 UJ 0.002 U 0.0022 U 0.0024 U 0.0062 J - 0.0055 J 
Acetone 67-64-1 0.024 NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria 0.0068 UJ 0.39 UJ 0.0065 UJ 0.19 UJ 0.0065 U 0.0071 U 0.0077 U 0.024 - 0.0068 U 
Benzene 71-43-2 0.00084 J NG NG 1.2 1.2 RRSL No Below Risk Screening Criteria 0.00054 UJ 0.048 UJ 0.00052 UJ 0.023 UJ 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.00073 J - 0.00084 J 
Carbon disulfide 75-15-0 0.0036 J NG NG 77 77 RRSL No Below Risk Screening Criteria 0.00054 UJ 0.048 UJ 0.0031 J 0.023 UJ 0.00051 UJ 0.0036 J 0.0036 J 0.00045 U - 0.00054 U 
Ethylbenzene 100-41-4 0.79 J NG NG 5.8 5.8 RRSL No Below Risk Screening Criteria 0.00054 UJ 0.79 J 0.00052 UJ 0.35 J 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.0047 - 0.0047 J 
Methylene chloride 75-09-2 0.0025 J NG NG 35 35 RRSL No Below Risk Screening Criteria 0.00091 J 0.19 UJ 0.0022 J 0.093 UJ 0.0025 J 0.0011 UJ 0.0012 UJ 0.00089 U - 0.0011 U 
Toluene 108-88-3 0.063 J NG NG 490 490 RRSL No Below Risk Screening Criteria 0.00054 UJ 0.063 J 0.00052 UJ 0.026 J 0.00051 UJ 0.00056 UJ 0.00061 UJ 0.0027 J - 0.0019 J 
Xylenes, Total 1330-20-7 2.6 J NG NG 58 58 RRSL No Below Risk Screening Criteria 0.0016 UJ 2.6 J 0.0016 UJ 1.2 J 0.0015 UJ 0.0017 UJ 0.0018 UJ 0.02 - 0.02 

 
Notes: 

a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. Toxicity updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
g. See main text for discussion about TPH. 

 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level  
TPH = Total Petroleum Hydrocarbons 
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Table 4-4b Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Exterior (DU03) 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-  
Risk 

Screening 
Level 

 
 

Screening 
Level Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-DU3-SB 70-4740-DU3-SB1 70-4740-DU3-SB2 
Field Sample ID: FWCUG 

Resident 
Receptor 
Adult (a) 

FWCUG 
Resident 
Receptor 
Child (b) 

 
Resident 

RSL (c) 

070SB-0019M-0001-SO 070SB-0020M-0001-SO 070SB-0021M-0001-SO 070SB-0026-0001-SO 070SB-0022M-0001-SO 
Lab Sample ID: 240-17669-1 240-17669-2 240-17669-3 240-17669-8 240-17669-4 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 
Sample Depth: 1-4 4-7 1-7 7-13 1-13 
Sample Type: REG REG REG REG REG 

TAL Metals (mg/kg) 
Cadmium 7440-43-9 0.21 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.19 0.18 0.16 0.024 J 0.17 
Silver 7440-22-4 0.039 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.032 J 0.026 J 0.039 J 0.026 U 0.021 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.035 J 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.016 U 0.0034 U 0.016 U 0.0037 U 0.0044 J 
Acenaphthene 83-32-9 0.0047 J NG NG 360 360 RRSL No Below Risk Screening Criteria 0.016 U 0.0047 J 0.016 U 0.0037 U 0.0033 U 
Anthracene 120-12-7 0.019 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.019 J 0.0049 J 0.016 U 0.0037 U 0.0033 U 
Benzo(a)anthracene 56-55-3 0.09 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.09 0.0063 J 0.031 J 0.0037 U 0.0033 U 
Benzo(a)pyrene 50-32-8 0.09 0.022 0.065 0.11 0.11 RRSL (f) No Below Risk Screening Criteria 0.09 0.0043 J 0.016 U 0.0037 U 0.0033 U 
Benzo(b)fluoranthene 205-99-2 0.13 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.13 0.0063 J 0.016 U 0.0037 U 0.0033 U 
Benzo(g,h,i)perylene 191-24-2 0.055 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.055 0.0052 J 0.016 U 0.0037 U 0.0033 U 
Benzo(k)fluoranthene 207-08-9 0.062 2.21 6.5 11 11 RRSL (f) No Below Risk Screening Criteria 0.062 0.0043 J 0.016 U 0.0037 U 0.0033 U 
Bis(2-ethylhexyl)phthalate 117-81-7 0.029 J NG NG 39 39 RRSL No Below Risk Screening Criteria 0.13 U 0.027 J 0.13 U 0.029 J 0.027 U 
Chrysene 218-01-9 0.029 J 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.11 0.0058 J 0.016 U 0.0037 U 0.0033 U 
Dibenzofuran 132-64-9 0.0054 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.016 U 0.0054 J 0.016 U 0.0037 U 0.0033 U 
Fluoranthene 206-44-0 0.22 276 163 - 163 RC No Below Risk Screening Criteria 0.22 0.0049 J 0.043 0.0037 U 0.0033 U 
Fluorene 86-73-7 0.0044 J 737 243 - 243 RC No Below Risk Screening Criteria 0.016 U 0.0044 J 0.016 U 0.0037 U 0.0033 U 
Indeno(1,2,3-cd)pyrene 193-39-5 0.053 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.053 0.0049 J 0.016 U 0.0037 U 0.0033 U 
Naphthalene 91-20-3 0.0056 J 368 122 - 122 RC No Below Risk Screening Criteria 0.016 U 0.0034 U 0.016 U 0.0037 U 0.0048 J 
Phenanthrene 85-01-8 0.1 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.1 0.0069 0.017 J 0.0037 U 0.0033 U 

Pyrene 129-00-0 0.16 207 122 - 122 RC No Below Risk Screening Criteria 0.16 0.0048 J 0.034 0.0037 U 0.0033 U 
Volatile Organic Compounds (mg/kg) 
2-Butanone (MEK) 78-93-3 0.0046 J NG NG 2,700 2,700 RRSL No Below Risk Screening Criteria - - - - - 
Acetone 67-64-1 0.019 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - - - - 
Benzene 71-43-2 0.0004 J NG NG 1.2 1.2 RRSL No Below Risk Screening Criteria - - - - - 
Carbon disulfide 75-15-0 0.00063 J NG NG 77 77 RRSL No Below Risk Screening Criteria - - - - - 
Toluene 108-88-3 0.0025 J NG NG 490 490 RRSL No Below Risk Screening Criteria - - - - - 
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Table 4-4b Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Exterior (DU03) Cont. 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-  
Risk 

Screening 
Level 

 
 

Screening 
Level Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-DU3-SB3 70-4740-DU3-SB4 70-4740-DU3-SB5 70-4740-DU3-SB6 
Field Sample ID: FWCUG 

Resident 
Receptor 
Adult (a) 

FWCUG 
Resident 
Receptor 
Child (b) 

 
Resident 

RSL (c) 

070SB-0023M-0001-SO 070SB-0024M-0001-SO 070SB-0025M-0001-SO 070SB-0046M-0001-SO 070SB-0047M-0001-SO 
Lab Sample ID: 240-17669-5 240-17669-6 240-17669-7 240-18581-5 240-18581-6 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 12/7/2012 12/7/2012 
Sample Depth: 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG FD 

TAL Metals (mg/kg)  
Cadmium 7440-43-9 0.21 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.18 0.21 0.21 0.17 0.17 
Silver 7440-22-4 0.039 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.03 J 0.032 J 0.029 J 0.03 J 0.029 J 
Semivolatile Organic Compounds (mg/kg)  
2-Methylnaphthalene 91-57-6 0.035 J 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.0054 J 0.0034 U 0.0044 J 0.037 U 0.035 J 
Acenaphthene 83-32-9 0.0047 J NG NG 360 360 RRSL No Below Risk Screening Criteria 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Anthracene 120-12-7 0.019 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Benzo(a)anthracene 56-55-3 0.09 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.0084 0.0034 U 0.037 U 0.034 U 
Benzo(a)pyrene 50-32-8 0.09 0.022 0.065 0.11 0.11 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.0069 0.0034 U 0.037 U 0.034 U 
Benzo(b)fluoranthene 205-99-2 0.13 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.013 0.0034 U 0.037 U 0.034 U 
Benzo(g,h,i)perylene 191-24-2 0.055 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.0034 U 0.0055 J 0.0034 U 0.037 UJ 0.034 UJ 
Benzo(k)fluoranthene 207-08-9 0.062 2.21 6.5 11 11 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.008 0.0034 U 0.037 U 0.034 U 
Bis(2-ethylhexyl)phthalate 117-81-7 0.029 J NG NG 39 39 RRSL No Below Risk Screening Criteria 0.019 J 0.028 U 0.028 U 0.31 U 0.27 U 
Chrysene 218-01-9 0.029 J 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.021 0.0034 U 0.037 U 0.034 U 
Dibenzofuran 132-64-9 0.0054 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Fluoranthene 206-44-0 0.22 276 163 - 163 RC No Below Risk Screening Criteria 0.0034 U 0.016 0.0034 U 0.037 UJ 0.034 UJ 
Fluorene 86-73-7 0.0044 J 737 243 - 243 RC No Below Risk Screening Criteria 0.0034 U 0.0034 U 0.0034 U 0.037 U 0.034 U 
Indeno(1,2,3-cd)pyrene 193-39-5 0.053 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.0052 J 0.0034 U 0.037 U 0.034 U 
Naphthalene 91-20-3 0.0056 J 368 122 - 122 RC No Below Risk Screening Criteria 0.0044 J 0.0052 J 0.0056 J 0.037 U 0.034 U 
Phenanthrene 85-01-8 0.1 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.0043 J 0.0058 J 0.0034 U 0.037 U 0.034 U 

Pyrene 129-00-0 0.16 207 122 - 122 RC No Below Risk Screening Criteria 0.0034 U 0.012 0.0034 U 0.037 U 0.034 U 
Volatile Organic Compounds (mg/kg)  
2-Butanone (MEK) 78-93-3 0.0046 J NG NG 2,700 2,700 RRSL No Below Risk Screening Criteria - - - 0.0046 J - 
Acetone 67-64-1 0.019 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - - 0.019 J - 
Benzene 71-43-2 0.0004 J NG NG 1.2 1.2 RRSL No Below Risk Screening Criteria - - - 0.0004 J - 
Carbon disulfide 75-15-0 0.00063 J NG NG 77 77 RRSL No Below Risk Screening Criteria - - - 0.00063 J - 
Toluene 108-88-3 0.0025 J NG NG 490 490 RRSL No Below Risk Screening Criteria - - - 0.0025 J - 

 

Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration 
exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. Toxicity updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available.  
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
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Table 4-4c Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Interior (DU04) 
Location ID:  

 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  

Risk 
Screening 

Level 

 

Screening 
Level 

Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-DU4-SB 70-4740-DU4-SB1 70-4740-DU4-SB2 70-4740-DU4-SB3 70-4740-DU4-SB4 70-4740-DU4-SB5 
Field Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

 
Resident 

RSL (c) 

070SS-0048M-0001-SO 070SB-0049M-0001-SO 070SB-0050M-0001-SO 070SB-0051M-0001-SO 070SB-0052M-0001-SO 070SB-0053M-0001-SO 070SB-0054M-0001-SO 
Lab Sample ID: 240-18581-17 240-18581-18 240-18581-19 240-18581-20 240-18581-21 240-18581-22 240-18581-23 

Sample Date: 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 12/7/2012 
Sample Depth: 0-1 0-1 0-1 0-1.25 0-4 0-3.75 0-2.8 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg) 
Cadmium 7440-43-9 0.17 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.17 0.099 J 0.13 0.12 0.13 0.11 0.16 
Cobalt 7440-48-4 50 803 131 - 131 RC No Below Risk Screening Criteria 50 7.3 28 32 14 8.7 12 
Selenium 7782-49-2 1.8 NG NG 39 39 RRSL No Below Risk Screening Criteria 0.35 J 0.24 J 0.33 J 0.26 J 0.27 J 0.24 J 0.43 J 
Silver 7440-22-4 0.03 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.03 J 0.015 J 0.018 J 0.017 J 0.02 J 0.017 J 0.027 J 
Semivolatile Organic Compounds (mg/kg) 
2-Methylnaphthalene 91-57-6 0.0053 J 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.0034 U 0.0033 U 0.0053 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Acenaphthene 83-32-9 0.012 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.012 0.0033 U 0.0033 U 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Butyl benzyl phthalate 85-68-7 0.016 J NG NG 290 290 RRSL No Below Risk Screening Criteria 0.016 J 0.027 U 0.027 U 0.27 UJ 0.27 UJ 0.11 U 0.11 U 
Dibenzofuran 132-64-9 0.0039 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.0034 U 0.0033 U 0.0039 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Fluoranthene 206-44-0 0.008 J 276 163 - 163 RC No Below Risk Screening Criteria 0.0078 J 0.0033 UJ 0.008 J 0.033 UJ 0.033 UJ 0.013 UJ 0.013 UJ 
Fluorene 86-73-7 0.0034 J 737 243 - 243 RC No Below Risk Screening Criteria 0.019 0.0033 U 0.0034 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Naphthalene 91-20-3 0.0057 J 368 122 - 122 RC No Below Risk Screening Criteria 0.0034 U 0.0039 J 0.0057 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Phenanthrene 85-01-8 0.039 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.039 0.0033 U 0.014 0.033 UJ 0.033 UJ 0.013 U 0.013 U 

Pyrene 129-00-0 0.0089 207 122 - 122 RC No Below Risk Screening Criteria 0.0089 0.0033 U 0.0043 J 0.033 UJ 0.033 UJ 0.013 U 0.013 U 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 0.041 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - - - - - - 
Carbon disulfide 75-15-0 0.0036 J NG NG 77 77 RRSL No Below Risk Screening Criteria - - - - - - - 
Chlorobenzene 108-90-7 0.003 J NG NG 28 28 RRSL No Below Risk Screening Criteria - - - - - - - 
Trichloroethene (TCE) 79-01-6 0.00054 J NG NG 0.41 0.41 RRSL No Below Risk Screening Criteria - - - - - - - 
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Table 4-4c Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Building 47-40 Round House – Interior (DU04) Cont. 
Location ID:  

 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  

Risk 
Screening 

Level 

 

Screening 
Level 

Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-SB101 70-4740-SB102 70-4740-SB103 70-4740-SB104 
Field Sample ID: FWCUG 

Resident 
Receptor 
Adult (a)

 

FWCUG 
Resident 
Receptor 
Child (b)

 

 
Resident 

RSL (c) 

070SB-101-0062-SO 070SB-101-0063-SO 070SB-101-0064-SO 070SB-102-0065-SO 070SB-102-0066-SO 070SB-102-9066-SO 070SB-102-0067-SO 070SB-103-0069-SO 070SB-103-0070-SO 070SB-104-0072-S0 
Lab Sample ID: 160-26618-1 160-26618-2 160-26618-3 160-26618-4 160-26618-5 160-26618-6 160-26618-7 160-26663-2 160-26663-3 160-26639-1 

Sample Date: 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/2/2018 2/6/2018 2/6/2018 2/5/2018 
Sample Depth: 2-4 4-6 6-7 2-4 4-6 4-6 6-8 2-4 4-7 2-4 
Sample Type: REG REG REG REG REG FD REG REG REG REG 

TAL Metals (mg/kg)  Cadmium 7440-43-9 0.17 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria 0.12 U 0.13 U 0.13 U 0.089 J 0.14 U 0.13 U 0.13 U - - - 
Cobalt 7440-48-4 50 803 131 - 131 RC No Below Risk Screening Criteria 8.7 11 14 8.9 14 12 13 - - - 
Selenium 7782-49-2 1.8 NG NG 39 39 RRSL No Below Risk Screening Criteria 1.3 1.8 1.8 1.4 1.4 1.5 1.3 - - - 
Silver 7440-22-4 0.03 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria 0.38 U 0.41 U 0.4 U 0.41 U 0.43 U 0.39 U 0.39 U - - - 
Semivolatile Organic Compounds (mg/kg)  2-Methylnaphthalene 91-57-6 0.0053 J 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Acenaphthene 83-32-9 0.012 NG NG 360 360 RRSL No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Butyl benzyl phthalate 85-68-7 0.016 J NG NG 290 290 RRSL No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Dibenzofuran 132-64-9 0.0039 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Fluoranthene 206-44-0 0.008 J 276 163 - 163 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Fluorene 86-73-7 0.0034 J 737 243 - 243 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Naphthalene 91-20-3 0.0057 J 368 122 - 122 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Phenanthrene 85-01-8 0.039 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 

Pyrene 129-00-0 0.0089 207 122 - 122 RC No Below Risk Screening Criteria 0.11 U 0.11 U 0.12 U 0.12 U 0.12 U 0.12 U 0.11 U - - - 
Volatile Organic Compounds (mg/kg)  Acetone 67-64-1 0.041 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria 0.015 J 0.01 U 0.014 J 0.0092 U 0.0099 U 0.011 U 0.011 U - 0.023 J - 
Carbon disulfide 75-15-0 0.0036 J NG NG 77 77 RRSL No Below Risk Screening Criteria 0.0012 J 0.001 U 0.00095 U 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00085 U 0.00075 U 0.001 U 
Chlorobenzene 108-90-7 0.003 J NG NG 28 28 RRSL No Below Risk Screening Criteria 0.001 J 0.001 U 0.003 J 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00085 U 0.00075 U 0.001 U 
Trichloroethene (TCE) 79-01-6 0.00054 J NG NG 0.41 0.41 RRSL No Below Risk Screening Criteria 0.00095 U 0.001 U 0.00095 U 0.00092 U 0.00099 U 0.0011 U 0.0011 U 0.00041 J 0.00075 U 0.00054 J 

 
Notes: 

a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
e. Anthracene was used as a surrogate. 
f. Toxicity updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 

 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL. 
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level  
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Table 4-4d Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Former Herbicide Storage Shed (DU05) 
 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  
Risk 

Screening 
Level 

 
 

Screening 
Level Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4760-DU5-SB 70-4760-DU5-SB1 70-4760-DU5-SB2 70-4760-DU5-SB3 70-4760-DU5-SB4 70-4760-DU5-SB5 70-4760-DU5-SB6 
Field Sample ID: FWCUG 

Resident 
Receptor Adult 

(a) 

FWCUG 
Resident 
Receptor 
Child (b)

 

 
Resident 

RSL (c) 

070SB-0027M-0001-SO 070SB-0028M-0001-SO 070SB-0029M-0001-SO 070SB-0030M-0001-SO 070SB-0031M-0001-SO 070SB-0032M-0001-SO 070SB-0033M-0001-SO 070SB-0044M-0001-SO 070SB-0045M-0001-SO 
Lab Sample ID: 240-17669-9 240-17669-10 240-17669-11 240-17669-12 240-17669-13 240-17669-14 240-17669-15 240-18581-3 240-18581-4 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 12/7/2012 12/7/2012 
Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG REG FD 

TAL Metals (mg/kg) 
Cadmium 7440-43-9 0.24 22.3 6.41 - 6.41 RC No Below Risk Screening Criteria - - - - - - - 0.24 - 
Silver 7440-22-4 0.029 J 324 38.6 - 38.6 RC No Below Risk Screening Criteria - - - - - - - 0.029 J - 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 39 NG NG NA NA NA (g) No Below Risk Screening Criteria - - - 39 - - - - - 
Organochlorine Pesticides (mg/kg) 
2,4,5-T (Trichlorophenoxyacetic Acid) 93-76-5 0.086 NG NG 63 63 RRSL No Below Risk Screening Criteria 0.0085 U 0.049 0.0086 U 0.086 0.0086 U 0.0085 U 0.0084 U 0.01 U 0.0084 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 0.029 J NG NG 180 180 RRSL No Below Risk Screening Criteria 0.029 J 0.13 U 0.13 U 0.03 U 0.028 U 0.14 U 0.13 U 0.34 UJ 0.27 U 
2,4,5-Trichlorophenol 95-95-4 0.14 J NG NG 630 630 RRSL No Below Risk Screening Criteria 0.028 U 0.13 U 0.13 U 0.14 J 0.028 U 0.14 U 0.13 U 0.34 U 0.27 U 
2-Methylnaphthalene 91-57-6 0.082 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.0034 U 0.036 0.029 J 0.07 0.0055 J 0.057 0.016 U 0.041 U 0.082 
Acenaphthylene 208-96-8 0.017 J NG NG 360 360 RRSL No Below Risk Screening Criteria 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.017 J 0.016 U 0.041 U 0.034 U 
Anthracene 120-12-7 0.019 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.019 J 0.016 U 0.041 U 0.034 U 
Benzo(a)anthracene 56-55-3 0.053 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.032 J 0.004 J 0.0034 U 0.053 0.016 U 0.041 U 0.034 U 
Benzo(a)pyrene 50-32-8 0.059 0.022 0.065 0.11 0.11 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.034 0.0037 U 0.0034 U 0.059 0.016 U 0.041 U 0.034 U 
Benzo(b)fluoranthene 205-99-2 0.1 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.052 0.0089 0.0052 J 0.1 0.016 U 0.041 U 0.034 U 
Benzo(g,h,i)perylene 191-24-2 0.051 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.0034 U 0.016 U 0.031 J 0.0037 U 0.0034 U 0.051 0.016 U 0.041 UJ 0.034 UJ 
Benzo(k)fluoranthene 207-08-9 0.04 2.21 6.5 11 11 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.04 0.016 U 0.041 U 0.034 U 
Chrysene 218-01-9 0.097 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.04 0.009 0.0054 J 0.097 0.016 U 0.041 U 0.034 U 
Fluoranthene 206-44-0 0.12 276 163 - 163 RC No Below Risk Screening Criteria 0.0082 0.016 U 0.065 0.008 0.0045 J 0.12 0.016 U 0.041 U 0.034 UJ 
Fluorene 86-73-7 0.018 737 243 - 243 RC No Below Risk Screening Criteria 0.0034 U 0.016 U 0.016 U 0.018 0.0034 U 0.017 U 0.016 U 0.041 U 0.034 U 
Indeno(1,2,3-cd)pyrene 193-39-5 0.043 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.0034 U 0.016 U 0.016 U 0.0037 U 0.0034 U 0.043 0.016 U 0.041 U 0.034 U 
Naphthalene 91-20-3 0.07 368 122 - 122 RC No Below Risk Screening Criteria 0.0034 U 0.022 J 0.017 J 0.021 0.0063 J 0.05 0.016 U 0.041 U 0.07 
Phenanthrene 85-01-8 0.07 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.0034 U 0.061 0.036 0.07 0.0043 J 0.056 0.016 U 0.041 U 0.046 J 

Pyrene 129-00-0 0.089 207 122 - 122 RC No Below Risk Screening Criteria 0.0057 J 0.016 U 0.051 0.0078 0.0034 U 0.089 0.016 U 0.041 U 0.034 U 
Volatile Organic Compounds (mg/kg) 
2-Butanone (MEK) 78-93-3 0.012 J NG NG 2,700 2,700 RRSL No Below Risk Screening Criteria - - - 0.0017 U - - - 0.012 J - 
Acetone 67-64-1 0.041 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - - 0.0055 U - - - 0.041 J - 
Benzene 71-43-2 0.0013 J NG NG 1.2 1.2 RRSL No Below Risk Screening Criteria - - - 0.00044 U - - - 0.0013 J - 
Carbon disulfide 75-15-0 0.0027 J NG NG 77 77 RRSL No Below Risk Screening Criteria - - - 0.0027 J - - - 0.00057 UJ - 
Ethylbenzene 100-41-4 0.0018 J NG NG 5.8 5.8 RRSL No Below Risk Screening Criteria - - - 0.00044 U - - - 0.0018 J - 
Toluene 108-88-3 0.0033 J NG NG 490 490 RRSL No Below Risk Screening Criteria - - - 0.00044 U - - - 0.0033 J - 

 
Notes: 
a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10-6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10-6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. Toxicity updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
g. See main text for discussion about TPH. 
 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk 
FWCUG = Facility Wide Cleanup Goal 
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
mg/kg = milligrams per kilogram 
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level 
TPH = Total Petroleum Hydrocarbons 
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Table 4-4e Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) 
Location ID:  

 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  

Risk 
Screening 

Level 

 
 

Screening 
Level Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4759-DU6-SB 70-4759-DU6-SB1 70-4759-DU6-SB2 70-4759-DU6-SB3 70-4759-DU6-SB4 70-4759-DU6-SB5 
Field Sample ID: FWCUG 

Resident 
Receptor Adult 

(a) 

FWCUG 
Resident 
Receptor 
Child (b)

 

 
Resident 

RSL (c) 

070SB-0034M-0001-SO 070SB-0035M-0001-SO 070SB-0036M-0001-SO 070SB-0037M-0001-SO 070SB-0038M-0001-SO 070SB-0039M-0001-SO 070SB-0040M-0001-SO 
Lab Sample ID: 240-17669-16 240-17669-17 240-17669-18 240-17669-19 240-17669-20 240-17669-21 240-17669-22 

Sample Date: 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 11/13/2012 
Sample Depth: 1-4 4-7 1-7 1-7 1-7 1-7 1-7 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg) 
Explosives / Propellants (mg/kg) 
Tetryl 479-45-8 0.021 J NG NG 16 16 RRSL No Below Risk Screening Criteria 0.05 U 0.05 U 0.051 U 0.051 U 0.05 U 0.021 J 0.058 U 
Total Petroleum Hydrocarbons (mg/kg) 
TPH (C10-C20) 68476-34-6 83 NG NG NA NA NA (g) No Below Risk Screening Criteria - - - - - - 83 
Polychlorinated Biphenyls (PCBs) (mg/kg) 
Aroclor-1260 11096-82-5 0.018 J 0.203 0.349 - 0.203 RA No Below Risk Screening Criteria 0.025 U 0.025 U 0.025 U 0.026 U 0.025 U 0.018 J 0.029 U 
Semivolatile Organic Compounds (mg/kg) 
1,2-Dichlorobenzene 95-50-1 0.2 J NG NG 180 180 RRSL No Below Risk Screening Criteria 0.052 J 0.13 U 0.13 U 0.14 U 0.14 U 0.2 J 0.15 U 
2-Methylnaphthalene 91-57-6 0.19 238 30.6 - 30.6 RC No Below Risk Screening Criteria 0.091 0.016 U 0.016 U 0.017 U 0.017 U 0.19 0.019 U 
Anthracene 120-12-7 0.022 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.022 J 0.019 U 
Benzo(a)anthracene 56-55-3 0.045 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.045 0.019 U 
Benzo(a)pyrene 50-32-8 0.071 0.022 0.065 0.11 0.11 RRSL (f) No Below Risk Screening Criteria 0.059 0.016 U 0.016 U 0.017 U 0.017 U 0.071 0.019 U 
Benzo(b)fluoranthene 205-99-2 0.071 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria 0.04 0.016 U 0.016 U 0.017 U 0.017 U 0.071 0.019 U 
Benzo(g,h,i)perylene 191-24-2 0.059 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria 0.041 0.016 U 0.016 U 0.017 U 0.017 U 0.059 0.019 U 
Chrysene 218-01-9 0.056 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.056 0.019 U 
Dibenzofuran 132-64-9 0.052 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria 0.028 J 0.016 U 0.016 U 0.017 U 0.017 U 0.052 J 0.019 U 
Fluoranthene 206-44-0 0.069 276 163 - 163 RC No Below Risk Screening Criteria 0.04 0.016 U 0.016 U 0.018 J 0.017 U 0.069 0.019 U 
Isophorone 78-59-1 0.068 J NG NG 570 570 RRSL No Below Risk Screening Criteria 0.068 J 0.13 U 0.13 U 0.14 U 0.14 U 0.14 U 0.15 U 
Naphthalene 91-20-3 0.13 368 122 - 122 RC No Below Risk Screening Criteria 0.066 0.016 U 0.016 U 0.017 U 0.017 U 0.13 0.019 U 
Phenanthrene 85-01-8 0.12 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria 0.016 U 0.016 U 0.016 U 0.017 U 0.017 U 0.12 0.019 U 

Pyrene 129-00-0 0.11 207 122 - 122 RC No Below Risk Screening Criteria 0.046 0.016 U 0.016 U 0.017 J 0.017 U 0.11 0.019 U 
Volatile Organic Compounds (mg/kg) 
Acetone 67-64-1 0.031 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - - - - - 0.0055 U 
Trichloroethene (TCE) 79-01-6 0.00032 J NG NG 0.41 0.41 RRSL No Below Risk Screening Criteria - - - - - - 0.00043 U 
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Table 4-4e Site-Related Chemicals Exceeding FWCUGs in Subsurface Soil for CC RVAAP-70 East Classification Yard, Outdoor Wash Rack Area (DU06) Cont. 
 

Location ID:  
 

CAS Number 

 
 

Max Detect 
Concentration 

Screening Level (HQ = 0.1 or Risk = 10-6)  

Risk 
Screening 

Level 

 
 

Screening 
Level Source 

 
 
Exceed? 
Yes/No 

 
 

Exceedance Justification 

70-4740-SB105 70-4740-SB106 70-4740-SB107 
Field Sample ID: FWCUG 

Resident 
Receptor Adult 

(a) 

FWCUG 
Resident 
Receptor 
Child (b)

 

 
Resident 

RSL (c) 

070SB-105-0073-S0 070SB-106-0074-S0 070SB-107-0076-S0 070SB-107-0077-S0 070SB-107-0078-S0 070SB-107-0079-S0 070SB-107-0080-S0 
Lab Sample ID: 160-26639-2 160-26639-3 160-26639-5 160-26639-6 160-26639-7 160-26639-8 160-26639-9 

Sample Date: 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 2/5/2018 
Sample Depth: 6-7 6-7 1-3 3-5 5-7 7-9 9-10 
Sample Type: REG REG REG REG REG REG REG 

TAL Metals (mg/kg)  Explosives / Propellants (mg/kg)  Tetryl 479-45-8 0.021 J NG NG 16 16 RRSL No Below Risk Screening Criteria - - 0.016 UJ 0.016 UJ 0.015 UJ 0.015 UJ 0.016 UJ 
Total Petroleum Hydrocarbons (mg/kg)  TPH (C10-C20) 68476-34-6 83 NG NG NA NA NA (g) No Below Risk Screening Criteria - - - - - - - 
Polychlorinated Biphenyls (PCBs) (mg/kg)  Aroclor-1260 11096-82-5 0.018 J 0.203 0.349 - 0.203 RA No Below Risk Screening Criteria - - 0.012 U 0.012 U 0.011 U 0.011 U 0.011 U 
Semivolatile Organic Compounds (mg/kg)  1,2-Dichlorobenzene 95-50-1 0.2 J NG NG 180 180 RRSL No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
2-Methylnaphthalene 91-57-6 0.19 238 30.6 - 30.6 RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Anthracene 120-12-7 0.022 J NG NG 1,800 1,800 RRSL No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(a)anthracene 56-55-3 0.045 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(a)pyrene 50-32-8 0.071 0.022 0.065 0.11 0.11 RRSL (f) No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(b)fluoranthene 205-99-2 0.071 0.221 0.65 1.1 1.1 RRSL (f) No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Benzo(g,h,i)perylene 191-24-2 0.059 207 (d) 122 (d) - 122 (d) RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Chrysene 218-01-9 0.056 22.1 65 110 110 RRSL (f) No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Dibenzofuran 132-64-9 0.052 J 119 15.3 - 15.3 RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Fluoranthene 206-44-0 0.069 276 163 - 163 RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Isophorone 78-59-1 0.068 J NG NG 570 570 RRSL No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Naphthalene 91-20-3 0.13 368 122 - 122 RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Phenanthrene 85-01-8 0.12 NG NG 1,800 (e)

 1,800 (e)
 RRSL No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 

Pyrene 129-00-0 0.11 207 122 - 122 RC No Below Risk Screening Criteria - - 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 
Volatile Organic Compounds (mg/kg)  Acetone 67-64-1 0.031 J NG NG 6,100 6,100 RRSL No Below Risk Screening Criteria - - 0.022 B - 0.031 J 0.011 B - 
Trichloroethene (TCE) 79-01-6 0.00032 J NG NG 0.41 0.41 RRSL No Below Risk Screening Criteria 0.043 U 0.00032 J 0.00097 U 0.00085 U 0.00087 U 0.00088 U 0.0011 U 

 
Notes: 

a. FWCUG Resident Receptor Adult, Lower of HQ=0.1 and ELCR=1 x 10 -6. 
b. FWCUG Resident Receptor Child, Lower of HQ=0.1 and ELCR=1 x 10 -6. 
c. May 2018, Residential RSL, lower of HQ=0.1 and ELCR=1 x 10-6. Only shown if there is no Residential FWCUG or if max detect concentration exceeds any FWCUG. 
d. Pyrene was used as a surrogate. 
e. Anthracene was used as a surrogate. 
f. Toxicity updated in 2017; analyte was compared to the May 2018 USEPA Residential RSL. 
g. See main text for discussion about TPH. 

 Yellow indicates SRC maximum concentration is greater than the lowest FWCUG or RSL.  
ELCR = Excess Lifetime Cancer Risk  
FWCUG = Facility Wide Cleanup Goal  
HQ = Hazard Quotient 
ID = identification 
J = Estimated value 
mg/kg = milligrams per kilogram  
NA = not available 
NG = No FWCUG. RSL used if available. 
RA = Resident Receptor Adult 
RC = Resident Receptor Child 
RRSL = Residential Regional Screening Level  
TPH = Total Petroleum Hydrocarbons 
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Figure 4-1 Site-Related Chemicals in Surface Soil at DU1, DU3, DU5 and DU6 
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Figure 4-2 Site-Related Chemicals in Surface Soil at DU2 and DU7  
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Figure 4-3 Site-Related Chemicals in Subsurface Soil at DU1 
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Figure 4-4 Site-Related Chemicals in Subsurface Soil at DU3 
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Figure 4-5 Site-Related Chemicals in Subsurface Soil at DU4 
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Figure 4-6 Site-Related Chemicals in Subsurface Soil at DU5 
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Figure 4-7 Site-Related Chemicals in Subsurface Soil at DU6 
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Figure 4-8 Potential Contaminants in Surface Soil 
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Figure 4-9 Potential Contaminants in Subsurface Soil 
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5. EXPOSURE PATHWAYS 

5.1 SOIL EXPOSURE AND AIR PATHWAYS 
5.1.1 Physical Conditions 
The surficial soil unit at CC RVAAP-70 East Classification Yard is mapped as Mahoning silt loam 
or Fitchville silt loam (Figure 2-2). These soils are Hiram Till glacial deposits (Figure 2-3). The 
bedrock underlying the AOC is Sharon Sandstone. The elevation of bedrock at CC RVAAP-70 
East Classification Yard is approximately 950 ft amsl (Figure 2-4) or less than 10 ft bgs. 

5.1.2 Soil and Air Targets 
Current and future human and ecological (animal and plant) receptors may come into direct contact 
with potential contaminants in the surface or subsurface soil at this AOC. 

Airborne contamination (e.g., windblown dust) and soil vapor are not considered viable migration 
or exposure pathways at this AOC. The former RVAAP facility is located in a humid climate, and 
soil moisture content is typically high, which reduces the potential for dust generation. None of 
the potential contaminants identified for this AOC are volatile. 

5.1.3 Soil Exposure and Air Pathway Conclusion 
PAHs, arsenic, and aroclor-1242 were detected in surface soil at concentrations above FWCUGs 
and/or May 2018 USEPA RSLs. PAHs were also detected in subsurface soil at concentrations 
above May 2018 USEPA RSLs. The exposure pathway for soil is considered complete at this 
AOC. The exposure pathway for air is incomplete.  

5.2 SURFACE WATER AND SEDIMENT EXPOSURE PATHWAY 
5.2.1 Hydrological Setting 
Surface water in the form of runoff may be a potential migration pathway for potential 
contaminants to leave the AOC, flowing overland or through natural/manmade conveyances. 
Ditches are located on the east and west sides of Building 47-40 (DU02 and DU07) and receive 
intermittent storm water runoff. There are no perennial surface water or wetland features at CC 
RVAAP-70 East Classification Yard. The closest perennial feature to receive drainage from the 
CC RVAAP-70 East Classification Yard is a tributary to the west branch of the Mahoning River 
and associated wetlands, located approximately 2,000 feet northeast of the AOC (Figure 2-5). 

5.2.2 Surface Water Targets 
Surface water targets include human receptors that use surface water for potable water supply or 
recreation, as well as environmental (e.g., streams, wetlands, and sensitive aquatic environments) 
and physical targets (e.g., public or private water distribution system intakes) that may be affected 
by potential surface water contamination on or adjacent to the AOC. No perennial streams are 
located at the AOC. There are no observed springs or groundwater discharge points to a surface 
water body in the immediate vicinity of the AOC. Intermittent surface water collects in ditches on 
the east and west sides of Building 47-40 (DU02 and DU07), but it is unclear if storm water runoff 
in the ditches reaches the wetlands or river tributary to the northeast. There does not appear to be 
a direct exposure pathway for human receptors or ecological targets to surface water at this AOC.  



 

CC RVAAP-70 East Classification Yard Site Inspection Report Page 5-2  

5.2.3 Sediment Targets 
There is no sediment at CC RVAAP-70 East Classification Yard. However, surface soil in the 
ditches east and west of Building 47-40 (DU02 and DU07) contain potential contaminants, and 
this surface soil may be transported to surface water bodies by water flowing in the ditches during 
storm events. Current and future human and ecological (animal and plant) receptors may come 
into direct contact with potential contaminants in sediment if surface soil from the ditches reaches 
perennial surface water bodies.   

5.2.4 Surface Water Sediment Pathway Conclusions 
There are no perennial surface water streams or wetlands in the immediate vicinity of the CC 
RVAAP-70 East Classification Yard AOC. Benzo(a)pyrene, arsenic, and aroclor-1242 were 
detected in surface soil in drainage ditches at concentrations above FWCUGs and/or May 2018 
Residential RSLs. The exposure pathway for surface water is incomplete because surface water is 
only intermittently present at the AOC. Soil transport by intermittent surface water flow may be a 
migration pathway for potential contaminants related to this AOC. 

5.3 GROUNDWATER EXPOSURE PATHWAY 
5.3.1 Hydrogeology 
The overburden soils at CC RVAAP-70 East Classification Yard are Hiram Till glacial deposits 
(Figure 2-3). The bedrock underlying the AOC is Sharon Sandstone. The elevation of bedrock at 
CC RVAAP-70 East Classification Yard is approximately 950 ft amsl (Figure 2-4) or less than 10 
ft bgs. Groundwater flow across Camp Ravenna is generally to the east. Soil borings reached 
bedrock at CC RVAAP-70 without encountering saturated conditions. Groundwater is not present 
in the unconsolidated soils at CC RVAAP-70 East Classification Yard. 

No monitoring wells are present at the CC RVAAP-70 East Classification Yard AOC. The nearest 
facility monitoring well is SCFmw-005, located upgradient completed in the Sharon conglomerate 
and approximately 2,300 feet west of the CC RVAAP-70 East Classification Yard. No monitoring 
wells completed in the unconsolidated surficial aquifer exist in the vicinity of the CC RVAAP-70 
East Classification Yard.  

5.3.2 Groundwater Targets 
Groundwater targets include human receptors that use groundwater for potable water supply, as 
well as environmental receptors (e.g., livestock or fish farms) and physical targets (e.g., springs) 
that may be affected by potential groundwater contamination on or adjacent to the AOC. There are 
no public, livestock, or commercial groundwater supply wells within the facility. Groundwater in 
the vicinity of Building 47-40 at CC RVAAP-70 East Classification Yard is currently not used for 
on-site activities. 

5.3.3 Groundwater Pathway Conclusion 
PAHs have been detected at concentrations above May 2018 Resident RSLs in subsurface soils, 
indicating a potential for vertical migration of contaminants to groundwater. However, PAHs have 
low solubility and rarely impact groundwater. Groundwater is not present in unconsolidated soils 
at CC RVAAP-70 East Classification Yard. The groundwater exposure pathway is not complete 
because no groundwater production wells are completed at or near the CC RVAAP-70 East 
Classification Yard. 



 

CC RVAAP-70 East Classification Yard Site Inspection Report Page 6-1  

6. SUMMARY AND CONCLUSIONS 

6.1 SUMMARY OF THE SITE INVESTIGATION ACTIVITIES 
Surface and subsurface soil were sampled at CC RVAAP-70 East Classification Yard to determine 
the presence of SRCs and identify potential contaminants within the AOC. Surface water and 
sediment were not present at this AOC during the SI field work in 2012 and 2018, but surface 
water was observed in drainage ditches in April 2015. Groundwater is being evaluated on a facility-
wide basis (RVAAP-66 Facility-Wide Groundwater). Therefore, samples were not collected from 
surface water, sediment (i.e., from a perennial surface water body), or groundwater during the SI. 

The following DUs were investigated:  

o Former Fuel Oil Spill Area – DU01 

o Drainage Ditch West of Building 47-40 – DU02 

o Building 47-40 (Round House) 

- Building 47-40 Round House – Exterior – DU03 

- Building 47-40 Round House – Interior– DU04 

o Former Herbicide Storage Shed – DU05 

o Outdoor Wash Rack Area – DU06 

o Drainage Ditch East of Building 47-40 – DU07 

6.2 SUMMARY AND CONCLUSIONS OF THE SITE RELATED CHEMICALS 
EVALUATION 

Data generated during the CC RVAAP-70 East Classification Yard SI were screened to identify 
SRCs. A chemical detected at a concentration greater than the established BSV, that is not an 
essential nutrient, and has not been screened out through a frequency of detection evaluation is 
identified as an SRC. An SRC may, or may not be, related to the former operations at the AOC.  

6.2.1 DU01:  Former Fuel Oil Spill Area 
Two petroleum hydrocarbons and 10 SVOCs (all PAHs) were identified as SRCs in surface soil. 
Two inorganics, one explosive, three petroleum hydrocarbons, 18 SVOCs (15 PAHs) and 8 VOCs 
were identified as SRCs in subsurface soil. 

6.2.2 DU02 Drainage Ditch West of Building 47-40 
Two petroleum hydrocarbons and 13 SVOCs (all PAHs) were identified as SRCs in surface soil. 

6.2.3 DU03 Building 47-40 Round House – Exterior  
Ten inorganics, 1 PCB, and 18 SVOCs (16 PAHs) were identified as SRCs in surface soil. Two 
inorganics, 17 SVOCs, and 5 VOCs were identified as SRCs in subsurface soil. 

6.2.4 DU04 Building 47-40 Round House – Interior 
Four inorganics, 9 SVOCs (7 PAHs), and 4 VOCs were identified as SRCs in subsurface soil. 
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6.2.5 DU05 Former Herbicide Storage Shed 
One pesticide and 17 SVOCs (16 PAHs) were identified as SRCs in surface soil. Two inorganics, 
one petroleum hydrocarbon, one pesticide, 17 SVOCs, and 6 VOCs were identified as SRCs in 
subsurface soil. 

6.2.6 DU06 Outdoor Wash Rack Area 
One explosive, one PCB, and 16 SVOCs (14 PAHs) were identified as SRCs in surface soil. One 
explosive, one petroleum hydrocarbon, one PCB, 14 SVOCs (11 PAHs), and two VOCs were 
identified as SRCs in subsurface soil. 

6.2.7 DU07 Drainage Ditch East of Building 47-40 
Fourteen inorganics, one explosive, two petroleum hydrocarbons, two pesticides, three PCBs, 16 
SVOCs (15 PAHs), and one VOC were identified as SRCs in surface soil.   
6.3 SUMMARY AND CONCLUSIONS OF THE POTENTIAL CHEMICAL 

CONTAMINATION EVALUATION 
The MDC of each SRC identified by the SI at each DU was compared to its most stringent FWCUG 
(SAIC, 2010) for the Resident Receptor (or May 2018 USEPA Residential RSLs if no FWCUG is 
established) using the target cancer risk level of 10-6 or the target HQ for non-carcinogenic risks 
of 0.1 to determine the presence of potential contaminants. Because FWCUGs have not yet been 
updated with 2017 toxicity values for PAHs, PAH concentrations were also compared to May 
2018 RSLs.  

The MDC of the TPH SRCs were compared to BUSTR (Ohio Department of Commerce, 2017) 
Soil Class 2 criteria because FWCUGs have not been established for petroleum hydrocarbons. 

The SRCs that exceeded the most stringent value FWCUG for the Resident Receptor (or RSLs or 
BUSTR if no FWCUG is established), using a target cancer risk level of 10-6 or the target HQ = 
0.1 for non-carcinogenic risks, were then evaluated using a WOE approach. The WOE evaluation 
considers the SRCs that exceed their FWCUGs (or RSL or BUSTR) criteria, as described above, 
to determine if the chemical should be identified as a potential contaminant. 

Potential contaminants were identified in surface and subsurface soil at CC RVAAP-70 East 
Classification Yard. 

DU01 Former Fuel Oil Spill Area  

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  benzo(a)pyrene and benzo(a)anthracene  

DU02 Drainage Ditch West of Building 47-40  

o Surface soil: benzo(a)pyrene  

DU03 Building 47-40 Round House 

o Surface soil: benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene  

o Subsurface soil: none   

DU04 Building 47-40 Round House – Interior 

o Subsurface soil: none  
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DU05 Former Herbicide Storage Shed 

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  none 

DU06 Outdoor Wash Rack Area 

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  none 

DU07 Drainage Ditch East of Building 47-40 

o Surface soil: arsenic, aroclor-1242, and benzo(a)pyrene. 

6.4 SUMMARY AND CONCLUSIONS OF THE EXPOSURE PATHWAYS 
PAHs, arsenic, and aroclor-1242 were detected in surface soil at concentrations above FWCUGs 
and/or May 2018 RSLs. PAHs were detected in subsurface soil at concentrations above May 2018 
RSLs. The exposure pathway for soil is considered complete at this AOC. The exposure pathway 
for air is incomplete.  

There are no perennial surface water streams or wetlands in the immediate vicinity of the CC 
RVAAP-70 East Classification Yard AOC. Benzo(a)pyrene, arsenic, and aroclor-1242 were 
detected in surface soil in drainage ditches at concentrations above FWCUGs. The exposure 
pathway for surface water is incomplete because surface water is only intermittently present at the 
AOC. Soil transport in intermittent surface water flow in the ditches may be a migration pathway 
for potential contaminants related to this AOC. 

PAHs have been detected at concentrations above May 2018 RSLs in subsurface soils, indicating 
a potential for vertical migration of contaminants to groundwater. However, PAHs have low 
solubility and rarely impact groundwater. Groundwater is not present in unconsolidated soil at CC 
RVAAP-70 East Classification Yard. The groundwater exposure pathway is not complete because 
no groundwater production wells are completed at or near the CC RVAAP-70 East Classification 
Yard.  
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7. RECOMMENDATIONS 

Further evaluation in a Remedial Investigation (RI) is recommended for CC RVAAP-70 East 
Classification Yard due to potential contaminants in surface soil and subsurface soil. 

DU01 Former Fuel Oil Spill Area  

o Surface soil: benzo(a)pyrene 

o Subsurface soil:  benzo(a)pyrene and benzo(a)anthracene  

DU02 Drainage Ditch West of Building 47-40  

o Surface soil: benzo(a)pyrene  

DU03 Building 47-40 Round House 

o Surface soil: benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene  

DU05 Former Herbicide Storage Shed 

o Surface soil: benzo(a)pyrene 

DU06 Outdoor Wash Rack Area 

o Surface soil: benzo(a)pyrene 

DU07 Drainage Ditch East of Building 47-40 

o Surface soil: arsenic, aroclor-1242, and benzo(a)pyrene. 

No further investigation is recommended for subsurface soil at DU03 Building 47-40 Round House, 
DU04 Building 47-40 Round House – Interior, DU05 Former Herbicide Storage Shed, and DU06 
Outdoor Wash Rack Area as no potential contaminants were identified.   
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Subsurface Soil Sampling Summary Forms 
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Daily Health and Safety Forms 
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DAILY ACTIVITY REPORT 
Project No: 640030.0005.110051 Day: Monday Date: 3-5-2018 
W912QR-12-D-0002, TO 0003 Report No: 
Project Title: Additional Sampling at CC-69, CC-70 and CC-74, Camp Ravenna OH 

Work Area Shift Hours Worked: Weather: Sunny 

DAY 
From: To: Temp 29-37 
10:00 16:30 Rain/Snow; none 

Contractor Manpower Number of 
Workers 

Total Onsite 
Hours 

Major Equipment Number 
on Site 

Total 
Hours 

PARSONS 1 
Cheryl Huey 7 

Contractors 

Visitors 

SAFETY: Cold stress in a.m., Slips-trips-falls, muscle strains, pinch points 

SITE WORK COMPETED: Sampled 4 wells at 069 (MW001, 002, 003, 004). Sampled roll-off at 070 for TCLP 
Vocs. 

PROPOSED SCOPE OF WORK FOR TOMORROW: Sample one well at 069 and 3 wells at 074. Also sample 
IDW water and complete waste inspection. 

Cheryl Huey 
Date: 3-5-2018 

x:\project files - ravenna\08 field\field notes\20180305\daily activity report 3-5-2018_.docx 
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Photoionization Detector Calibration Forms 
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Daily Safety Inspections 
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Typed Boring Logs 
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Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU01

Corporation Drilling Method:   Direct-Push Boring No. SB01
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X = 499331.064 Y = 4562319.411 MacroCore liner Sheet  1  of  1

 Surface Elevation: 952.101283 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 14-Nov-12 14-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/36 0.0 NA 0

1

CL Brown silty clay 

2

ISM 1-4 ft CL Transition to gry silty clay

3

4

5 CL Interbedded silty clay

24/22 0.0 NA CL Same as above, slight odor at 5'

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU01

Corporation Drilling Method:   Direct-Push Boring No. SB02
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X = 499341.403 Y = 4562310.026 MacroCore liner Sheet  1  of  1

 Surface Elevation: 953.909004 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 14-Nov-12 14-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/34 0.0 NA 0 CL Brown silty clay

1

CL Transition to gry silty clay

2

ISM 1-4 ft

3

4

5 Strong odor at 5'

24/20 0.0 NA CL Interbedded silty clay

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU01

Corporation Drilling Method:   Direct-Push Boring No. SB03
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X = 499337.254 Y = 4562298.838 MacroCore liner Sheet  1  of  1

 Surface Elevation: 953.010065 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 14-Nov-12 14-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/36 0.0 NA 0 CL Brn Silty clay

1

CL Transition to gry silty clay

2

ISM 1-4 ft

3

4

5

24/19 0.0 NA

ISM 4-7 ft 6 Odor at 6.5

CL Transition to brown silty clay, sandstone  at 7' bgs

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0- 7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU01

Corporation Drilling Method:   Direct-Push Boring No. SB04
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X  499330.844 Y 4562302.465 MacroCore liner Sheet  1  of  1

 Surface Elevation: 953.213474 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 14-Nov-12 14-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0 CL Brown silty clay

1

CL Transition to gry silty clay

2

ISM 1-4 ft

3

4

5

24/18 0.0 NA CL Inter bedded gray silty clay

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU01

Corporation Drilling Method:   Direct-Push Boring No. SB05
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499319.18 Y 4562307.983 MacroCore liner Sheet  1  of  1

 Surface Elevation: 953.721998 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 14-Nov-12 14-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/48 0.0 NA 0 CL Brown silty clay

1

2

CC70 ISM 1-4ft

#3 3

4

5

24/20 0.0 NA CL Transition to lt brn clay, firm, moist.  No odors

CC70 ISM 4-7 ft 6

#3

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU03
Corporation Drilling Method:   Direct-Push Boring No. SB01

Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499377.945 Y 4562319.59 MacroCore liner Sheet  1  of  1

 Surface Elevation: 950.493691 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Dark brown silty clay

1

2

ISM 1-4 ft

3 CL Transition to brown clay silt

4

5

60/43 0.0 NA CL Brown clay silt

ISM 4-7 ft 6

Sandstone at 6' 8" bgs, 4 inch layer

ISM 1-7 ft 7

8

CL Brown clay silt

9

10

36/4 0.0 NA

11

12

Comp. 7-13 ft 13 End of boring at 13 ft bgs

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   13 ft bgs    Riser Interval:  Bentonite: 0-13 ft bgs Method

Comp. = Composite Sample

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU03

Corporation Drilling Method:   Direct-Push Boring No. SB02
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499391.598 Y 4562343.52 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.926113 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/30 0.0 NA 0

CL Black clay

` 1

2

ISM 1-4 ft

3 CL Transition to dark clay

4

60/38 5 CL Inter bedded sand stone/clay

36/27 0.0 NA

ISM 4-7 ft 6

Sand stone at 6.8 ft bgs

7

ISM 1-7 ft

8 End of boring at 8 ft bgs

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   8 ft bgs    Riser Interval:  Bentonite: 0-8 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU03

Corporation Drilling Method:   Direct-Push Boring No. SB03
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 950.326370 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Dark brown clay

1

2

ISM 1-4 ft

3 CL Transition to brown clay

4

5

24/15 0.0 NA CL Brown clay

ISM 4-7 ft 6 Sandstone at 6 ft bgs

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU03

Corporation Drilling Method:   Direct-Push Boring No. SB04
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.345Y 4562306.532 MacroCore liner Sheet  1  of  1

 Surface Elevation: 950.175454 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/30 NA 0.0 NA 0

CL Dark brown silty clay

1

2

ISM 1-4 ft

3

4

5

24/12 0.0 NA CL Transition to brown silty clay with gravel at 5.5 ft bgs

ISM 4-7 ft 6

ISM 1-7 ft 7 Sand stone at 7 ft bgs. End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU03

Corporation Drilling Method:   Direct-Push Boring No. SB05
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499391.536Y 4562290.735 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.516013 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/36 NA 0.0 NA 0

CL Black clay

1

2

ISM 1-4 ft

3

4

5

24/21 0.0 NA CL Transition to brown silty clay

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU04

Corporation Drilling Method:   Direct-Push Boring No. SB01 
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: x 499388.601 Y 4562330.898 MacroCore liner Sheet  1  of  1

 Surface Elevation: 947.678765 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 6-Dec-12 6-Dec-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil under concrete floor
Picture Type / In. Csg. Depth (ppm) per (feet) Log Cored through floor to facilitate sampling

# Recvrd 6 in.

12/12 3.5 NA 0 Sand stone, tan

ISM 0-1 ft

1 Refusal at 1 ft

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   1 ft below floor    Riser Interval:  Bentonite: 1 ft to conc. surface Method

Environmental Chemical

6-Dec-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU04

Corporation Drilling Method:   Direct-Push Boring No. SB02 
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: x 499388.601 Y 4562330.898 MacroCore liner Sheet  1  of  1

 Surface Elevation: 947.757504 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 7-Dec-12 7-Dec-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil under concrete floor
Picture Type / In. Csg. Depth (ppm) per (feet) Log Cored through floor to facilitate sampling

# Recvrd 6 in.

15/15 3.5 NA 0 Sand stone, tan

ISM 0-1 ft

1

Refusal at 1 ft, 3 inches

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   1 ft 3 inches below floor    Riser Interval:  Bentonite: 1 ft 3 inches to conc. surface Method

Environmental Chemical

7-Dec-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU04

Corporation Drilling Method:   Direct-Push Boring No. SB03 
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: x 499388.601 Y 4562330.898 MacroCore liner Sheet  1  of  1

 Surface Elevation: 947.878894 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 7-Dec-12 7-Dec-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil under concrete floor
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log Cored through floor to facilitate sampling

# Recvrd depth 6 in.

48/48 3.5 NA 0

ISM 0-1 ft

1

2 CL Dark brown silty clay

ISM 0-4 ft 3

Tan sandstone

4 Refusal at 4 ft bgs

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   4 ft below floor    Riser Interval:  Bentonite: 4 ft  to conc. surface Method

Environmental Chemical

7-Dec-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU04

Corporation Drilling Method:   Direct-Push Boring No. SB04 
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: x 499388.601 Y 4562330.898 MacroCore liner Sheet  1  of  1

 Surface Elevation: 947.944510 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 7-Dec-12 7-Dec-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil under concrete floor
Picture Type / In. Csg. Depth (ppm) per (feet) Log Cored through floor to facilitate sampling

# Recvrd 6 in.

48/48 3.5 NA 0

ISM 0-1 ft

1

CC 70

#1 2 CL Dark brown silty clay

ISM 0-4 ft 3

Tan sandstone

4 Refusal at 4 ft bgs

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM =  Incremental Sampling

BOH:   4 ft below floor    Riser Interval:  Bentonite: 4 ft  to conc. surface Method

Environmental Chemical

7-Dec-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU04

Corporation Drilling Method:   Direct-Push Boring No. SB05 
Geoprobe 6620DT

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: x 499388.601 Y 4562330.898 MacroCore liner Sheet  1  of  1

 Surface Elevation: 948.013406 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 7-Dec-12 7-Dec-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil under concrete floor
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log Cored through floor to facilitate sampling

# Recvrd depth 6 in.

36/36 3.5 NA 0

ISM 0-1 ft

1 CL Dark brown silty clay

ISM 0-3 ft 2

Tan sandstone

3 Refusal at 3 ft bgs

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   3 ft below floor    Riser Interval:  Bentonite: 3 ft  to conc. surface Method

Environmental Chemical

7-Dec-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU05

Corporation Drilling Method:   Direct-Push Boring No. SB05
Geoprobe 6620DT Herb. Shed

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.841 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Light brown silty clay

1

2

ISM 1-4 ft

3

4

5

24/15 0.0 NA CL Light brown silty clay

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU05

Corporation Drilling Method:   Direct-Push Boring No. SB02
Geoprobe 6620DT Herb. Shed

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.010770 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Gray brown silty clay

1

2

ISM 1-4 ft

3

4

5

24/15 75.0 NA CL Gray brown silty clay

ISM 4-7 ft 6 CL Transition to light brown silty clay

Last 18 inches sandstone, strong odor

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU05

Corporation Drilling Method:   Direct-Push Boring No. SB03
Geoprobe 6620DT Herb. Shed

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.191214 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 0.0 NA 0

CL Dark gray brown silty clay

1

2

ISM 1-4 ft

3

4

5

24/22 0.0 NA CL Dark gray brown silty clay

ISM 4-7 ft 6 CL Transition to light brown silty clay

Last 18 inches sandstone

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU05

Corporation Drilling Method:   Direct-Push Boring No. SB04
Geoprobe 6620DT Herb. Shed

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.529136 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Dark gray clay

1

2

ISM 1-4 ft

3

4

5

24/19 0.0 NA CL Dark gray clay

ISM 4-7 ft 6 Gravel, slag

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU05

Corporation Drilling Method:   Direct-Push Boring No. SB05
Geoprobe 6620DT Herb. Shed

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.670210 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Sample PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. Depth (ppm) per (feet) Log

# Recvrd 6 in.

60/40 0.0 NA 0

CL Clay, drk clay

1

2 CL Transition to lt brown clay

ISM 1-4 ft

3

4

5

24/19 0.0 NA CL Transition to light brown sandstone

ISM 4-7 ft 6

ISM 1-7 ft 7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed analytical information

Diam. of casing: 2"    Screen Interval:  Sandpack: ISM = Incremental Sampling

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs Method

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU06

Corporation Drilling Method:   Direct-Push Boring No. SB01
Geoprobe 6620DT Wash Rack

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 950.017975 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 NA 0.0 NA 0

CL Brown silty clay

1

2

3

4

CL Tranition to light brown silty clay

5

24/15 0.0 NA

6 Bott 19 inches sand seam

11.5 strong odor

7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack:    Grout: 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs    Cover:

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU06

Corporation Drilling Method:   Direct-Push Boring No. SB02
Geoprobe 6620DT Wash Rack

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.634122 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 NA 0.0 NA 0

CL Light orange silty clay

1

2

3

4

5 some gravel 

24/15 0.0 NA CL Light gray brown to light brown silty clay

6

Odor last 6 inches

7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack:    Grout: 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs    Cover:

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU06

Corporation Drilling Method:   Direct-Push Boring No. SB03
Geoprobe 6620DT Wash Rack

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.473362 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 NA 0.0 NA 0

CL Brown silty clay

1

2

3

CL Transition to light brown silty clay

4

5

24/22 0.0 NA

6

Last 19 inches sandstone, slight odor

7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack:    Grout: 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs    Cover:

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU06

Corporation Drilling Method:   Direct-Push Boring No. SB04
Geoprobe 6620DT Wash Rack

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.594752 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 NA 0.0 NA 0

CL Gravel/clay

1

2

Transition to brown clay

3

4

5

24/19 0.0 NA CL Brown clay transition to dark/light gray clay

6

Slight odor bottom 10 inches, sandstone

7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack:    Grout: 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs    Cover:

Environmental Chemical

14-Nov-12



Job. No. 5461.004 Client ACOE-Louisville Location RVAAP

CC-70 DU06

Corporation Drilling Method:   Direct-Push Boring No. SB05
Geoprobe 6620DT Wash Rack

LOG OF SOIL BORING Sampling Method:   2" diameter-5 ft SS sampler
 Coordinates: X 499403.104 Y 4562326.744 MacroCore liner Sheet  1  of  1

 Surface Elevation: 949.791600 ft msl Drilling
 Casing Below Surface: Water Lev. NA Start Finish

 Reference Elevation: Time NA 13-Nov-12 13-Nov-12

 Reference Description: Date NA
Reference NA

Digital Sample In. Drvn Dpth. Samp. # PID Blows Depth USCS Surface Conditions:  Soil
Picture Type / In. Csg. / Samp. (ppm) per (feet) Log

# Recvrd depth 6 in.

60/40 NA 0.0 NA 0

CL Brown silty clay

1

2

3

4

5

24/19 0.0 NA CL Transition to light brown silty clay last 19 inches sandstone

6

40.0 CL Transition to light brown silty clay last 19 inches, sand seam, strong odor

7 End of boring at 7 ft bgs

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Logged by: T. Hernandez P.G.  - Prudent Tech. Date:  Notes:  NA = Not Applicable

Drilling Contractor: Frontz Drilling Driller:  Joe Teter See Sample Summary Sheets for 

WELL SPECIFICATIONS: Well not installed sampling information

Diam. of casing: 2"    Screen Interval:  Sandpack:    Grout: 

BOH:   7 ft bgs    Riser Interval:  Bentonite: 0-7 ft bgs    Cover:

Environmental Chemical

14-Nov-12
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB101 

Start Date : 2 February 2018 
End Date : 2 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566592.27 

Easting Coord. : 2379194.53 

Total Depth of Boring : 7.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 
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4 

5 
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50 

100 

Sample ID 

070SB-101-0062-SO 

070SB-101-0063-SO 

070SB-101-0064-SO 

PID 
(ppm) 

0.0 

0.0 

0.0 

0.0 

DESCRIPTION 

Railroad ties and gravel. 

Brown, moist, CLAY, silt, sand, trace gravel. 

Refusal at 7.0'. 

U
S

C
S

 

GP 

CL 

G
R

A
P

H
IC Surf. Elev.: 950.23 

Boring: 70-4740-SB101 

Hole Plug 3/8"
Sodium Bentonite 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB102 

Start Date : 2 February 2018 
End Date : 2 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566565.12 

Easting Coord. : 2379200.14 

Total Depth of Boring : 8.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S
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50 

100 

Sample ID 

070SB-102-0065-SO 

070SB-102-0066-SO 

070SB-102-0067-SO 

PID 
(ppm) 

0.0 

0.0 

0.0 

0.0 

DESCRIPTION 

Concrete 
Gravel 

Brown, moist, CLAY, silt, sand, trace gravel. 

Refusal at 8.0'. 

U
S

C
S

 

AR 

GW 

CL 

G
R

A
P

H
IC Surf. Elev.: 950.25 

Boring: 70-4740-SB102 

Hole Plug 3/8'
Sodium Bentonite 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB103 

Start Date : 6 February 2018 
End Date : 6 February 2018 
Weather : 20 F/Cloudy 
Northing Coord. : 566652.24 
Easting Coord. : 2379163.03 
Total Depth of Boring : 7.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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Sample ID 

070SB-103-0069-SO 

070SB-103-0070-SO 

PID 
(ppm) 

1.4 

0.0 

0.0 

0.0 

DESCRIPTION 

Concrete 
Gravel 
Brown, moist, wet, SANDY CLAY and SILT, trace 
gravel. 

Wet, GRAVELLY/SANDY CLAY and SILT (possible fill
material from around sump discharge line). 

Refusal at 7.0'. 

U
S

C
S

 

AR 
GW 

CL 

CL 

G
R

A
P

H
IC Surf. Elev.: 950.23 

Boring: 70-4740-SB103 

Hole Plug 3/8"
Sodium Bentonite 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB104 

Start Date : 5 February 2018 
End Date : 5 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566568.98 
Easting Coord. : 2379171.53 
Total Depth of Boring : 4.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
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50 

Sample ID 

04-0072-SO 

PID 
(ppm) 

0.0 

0.0 

DESCRIPTION 

Concrete 
Gravel 
Brown, stiff, CLAY, silt, sand with trace gravel. 

Brown, SANDY SILT and CLAY 
Brown, stiff, CLAY, silt, sand with trace gravel. 
Refusal at 4.0'. 

U
S

C
S

 

AR 
GW 

CL 

SM 
CL 

G
R

A
P

H
IC Surf. Elev.: 946.65 

Boring: 70-4740-SB104 

Hole Plug 3/8"
Sodium Bentonite 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB105 

Start Date : 5 February 2018 
End Date : 5 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566443.45 
Easting Coord. : 2379151.28 
Total Depth of Boring : 7.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 

3 

4 

5 

6 

7 
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DESCRIPTION 

Topsoil. 
Brown, moist, CLAY, silt, sand, trace gravel. 

Weathered SANDSTONE. 

End of boring at 7.0'. 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB106 

Start Date : 5 February 2018 
End Date : 5 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566514.96 
Easting Coord. : 2379167.64 
Total Depth of Boring : 10.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 

Depth 
in 

feet 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S
am

pl
es

 

1 

2 

3 

4 

5 

R
ec

ov
er

y 
%

 

75 

75 

75 

Sample ID 

070SB-106-0074SO 

PID 
(ppm) 
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DESCRIPTION 

Topsoil 
Brown, moist, slightly plastic, CLAY, silt, sand, trace
gravel. 

Weathered SANDSTONE. 

Refusal at 10.0'. 
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Boring: 70-4740-SB106 

Hole Plug 3/8"
Sodium Bentonite 
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RVAAP PBA 2018 Remedial Investigation 
Ravenna Army Ammunition Plant 

8451 State Route 5 
Ravenna, Ohio 44266 

Portage County

 CC RVAAP-70 
70-4740-SB107 

Start Date : 5 February 2018 
End Date : 5 February 2018 
Weather : 10 F/Cloudy 
Northing Coord. : 566519.03 
Easting Coord. : 2379140.28 
Total Depth of Boring : 10.0' 

Drilling Company : Envirocore 
Driller : Tony Cramer 
Designation of Drill : Geoprobe 7822D 
Type of Drill Rig : Direct Push/Auger 
Geologist : Joe Peterlin 
Oversight Company : Parsons 
Borehole Diameter : 2" 
PID Model : MiniRAE Lite 
Sampling Equipment : 1.5" x 4' long acetate liner 

: 2" x 4' dual tube 
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070SS-107-0075-SO 

070SB-107-0076-SO 

070SB-107-0077-SO 

070SB-107-0078-SO 

070SB-107-0079-SO 

070SB-107-0080-SO 

PID 
(ppm) 
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0.0 

DESCRIPTION 

Organic sediment 
Gravelley SAND 
Mottled brown and gray, slightly plastic, CLAY, silt, and
sand with trace gravel. 

Brown, stiff, CLAY, slit, sand, trace gravel. 

Weathered SANDSTONE 

Refusal at 10.0'. 
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Boring: 70-4740-SB107 

Hole Plug 3/8"
Sodium Bentonite 
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 1 

Photo 1 (2012): The view is looking south toward the eastern portion of the exterior perimeter of Building 2 
47-40 (DU03).  Stakes with pink flagging show the areal extent of the ground surface made of asphalt-3 
containing fill material which consists of fine-grain gravel fill material with asphalt (1-1.5 inches thick).  4 
The orange pin-flag in the center of the region demarcated by the stakes with pink flagging is the location 5 
shown in Photo 6 and Photo 7. 6 



Site Inspection Report 
CC RVAAP-70 East Classification Yard 

 

Page 2 of 35                    Appendix H Site Photographs  

 7 

Photo 2 (2012): The northeast corner of Building 47-40.  The view is looking south along the eastern 8 
portion of the exterior perimeter of Building 47-40 (DU03).  The region between DU03 and the Former 9 
Herbicide Storage Shed (DU05) is also shown.  In this region the ground surface is made of gravel fill 10 
material (3 to 6 inches thick) consisting of coarse-grain gravel, pieces of concrete, and asphalt.  11 
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  12 

Photo 3 (2012): The view is looking south towards the north end of Building 47-40.  Railroad tracks and 13 
railroad ties adjacent to the west side of the Former Herbicide Storage Shed and within the sampling area 14 
of DU05 are shown.  15 
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 16 

Photo 4 (2012): The view is looking south towards the north end of Building 47-40.  Deteriorating asphalt 17 
pavement of the South Service Road is shown in the photo.  The western side of the Former Herbicide 18 
Storage Shed (DU05), marked by Seibert stakes in the left portion of the photo, and the exterior perimeter 19 
of Building 47-40 (DU03) are in close proximity to the South Service Road.20 
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 21 

Photo 5 (2012): A close-up view of the ground surface in between the Former Herbicide Storage Shed 22 
(DU05) and Building 47-40.  This ground material is made of gravel fill material (3 to 6 inches thick) 23 
consisting of coarse-grain gravel, pieces of concrete, and asphalt.  24 
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 25 

Photo 6 (2012): A close-up view of the ground surface material in the eastern portion of the exterior 26 
perimeter of Building 47-40 (DU03).  The photo was taken at the location of the orange pin-flag shown in 27 
Photo 1.  The surface material, to a depth of 0-2 inches below ground surface, was exposed and turned on 28 
its side to present a cross-section view.  The pen is pointing towards a black layer of asphalt material. 29 

 30 

Photo 7 (2012): A close-up view of the ground surface material in the eastern portion of the exterior 31 
perimeter of Building 47-40 (DU03).  The photo was taken at the location of the orange pin-flag shown in 32 
Photo 1.  A large segment of the surface material, to a depth of 0-2 inches below ground surface, was 33 
lifted up to expose a cross-section profile of the asphalt-containing fill material.   34 
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 35 

Photo 8 (2012): The photo shows a plan view of a portion of the ground surface of the asphalt-containing 36 
fill material obtained from the location shown in Photo 7.  The material was obtained from the asphalt-37 
containing fill material along the eastern exterior perimeter of Building 47-40 (DU03).  38 

 39 

Photo 9 (2012): The photo shows a cross-section view of the black asphalt material layer present in the 40 
segment of asphalt-containing fill material shown in Photo 8.  The material was obtained from the 41 
asphalt-containing fill material along the eastern exterior perimeter of Building 47-40 (DU03) at the 42 
location shown in Photo 7.  43 
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 44 

Photo 10 (2012): The Outdoor Wash Rack Area (DU06). The view is looking north at the southern end of 45 
Building 47-40.  The photo shows the railroad tracks and railroad ties bisecting the Outdoor Wash Rack 46 
Area (DU06). 47 

 48 

Photo 11 (2015): The Drainage Ditch East of Building 47-40 (DU07) containing standing water, as 49 
observed in April 2015.  The view is looking west towards the eastern side of Building 47-40. 50 
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 51 

Photo 12 (2012): The photo shows the multiple railroad tracks and railroad ties of the East Classification 52 
Yard located east of Building 47-40.  The view is looking north-northwest.  53 

 54 

Photo 13 (2012): The view is looking north from the northwest corner of Building 47-40 towards the 55 
Seibert stakes marking the location of the Former Herbicide Storage Shed (DU05).  The deteriorating 56 
condition of the South Service Road to the west and the extent of the ground material, made of gravel fill 57 
material (3 to 6 inches thick) consisting of coarse-grain gravel, concrete, and asphalt, between Building 58 
47-40 and the Former Herbicide Storage Shed (DU05) is shown in this view.59 
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 60 

Photo 14 (2012): The view is looking east towards the Seibert stakes marking the location of the Former 61 
Herbicide Storage Shed (DU05). 62 

 63 

Photo 15 (2012): The view is looking south towards the Drainage Ditch East of Building 47-40 (DU07).  64 
The asphalt-containing fill material present at the exterior perimeter of Building 47-40 (DU03) is to the 65 
west.         66 
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 67 

Photo 16 (2012): Panoramic view looking south towards the location of the Former Herbicide Storage Shed (DU05), marked by Seibert stakes, and a portion of the 68 
exterior perimeter of Building 47-40 (DU03) showing the multiple railroad tracks, railroad ties, the South Service Road, and the gravel fill material region between 69 
DU05 and DU03. 70 
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 71 

Photo 17 (2012): The Former Fuel Oil Spill Area (DU01) with the west side of Building 47-40 in the 72 
background.  The view is looking east. 73 

 74 

Photo 18 (2012): The earthen berm of the Former Fuel Oil Spill Area (DU01). 75 
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 76 

Photo 19 (2012): The view is looking north at the interior repair pit (DU04) within Building 47-40.  77 
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 78 

Photo 20 (2012): Direct push boring activities at the interior repair pit (DU04) within Building 47-40. 79 
 80 

 81 

Photo 21 (2012): Soil core from direct push boring location SB03 at DU04 within Building 47-40, with 82 
refusal at 4 feet. 83 
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 84 

Photo 22 (2012): Direct push boring activities along the eastern exterior perimeter of Building 47-40 85 
(DU03).  The view is looking south. 86 
 87 

 88 

Photo 23 (2012): Direct push boring activities along the western exterior perimeter of Building 47-40 89 
(DU03).  The view is looking south along South Service Road. 90 
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 91 

Photo 24 (2012): Direct push boring activities at Former Herbicide Storage Shed (DU05).  The view is 92 
looking east. 93 
 94 
 95 
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 96 

Photo 25 (2012): Soil cores from direct push boring activities at SB01 at the Outdoor Wash Rack Area 97 
(DU06). 98 

 99 

Photo 26 (2012): Soil cores (1-4 feet and 4-7 feet) from direct push boring activities at SB05 within the 100 
Former Fuel Oil Spill Area (DU01). 101 

102 
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 103 

Photo 27 (2012): The view is looking south showing the complete length of the interior repair pit inside 104 
Building 47-40.  The pit is approximately 3.5 feet deep and 4 feet wide.  Shown along the top edge of the 105 
pit are the rail road tracks, tie plates, and spikes.  Stairs are set at both ends of the pit.  The bottom of the 106 
pit is covered with a black colored grime and debris.  There are no visible cracks on the floor of the pit.  107 
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Photo 28 (2012): The view is looking north at Building 47-40 Interior Repair Pit (DU04) showing the 109 
bottom rungs of the pit’s southern egress stairs.  The pit bottom is coated with black grime and debris 110 
with no visible cracks on the bottom floor of the pit.   111 
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 112 

Photo 29 (2018): View is facing North at the southern end of Building 47-40 Round House. Brush in the 113 
Outdoor Wash Rack Area was cut and removed on January 30, 2018.  114 

 115 

Photo 30 (2018): View is facing northwest from inside Building 47-40 Round House, the wooden floor is 116 
littered with debris prior to cleanup. 117 
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 118 

Photo 31 (2018): Building 47-40 Round House oily residue and debris at the old storage rack and 119 
surrounding wooden floor prior to sludge removal. 120 

 121 

Photo 32 (2018): A few boreholes inside the pit were not sealed. Open boreholes were filled with 122 
bentonite prior to sludge removal from the pit. 123 
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 124 

Photo 33 (2018): Storm drain located at the southwest corner of Building 47-40 Round House. Wash 125 
water from the Outdoor Wash Rack Area may have drained into this storm drain. 126 

 127 

Photo 34 (2018): View facing northeast. Storm drain located at the southwest corner of Building 47-40 128 
Round House. Wash water from the Outdoor Wash Rack Area may have drained into this storm drain. 129 
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 130 

Photo 35 (2018): View facing southwest from within Building 47-40. Small excavator and shovels used 131 
to remove sludge from within the pit. 132 

 133 

Photo 36 (2018): View facing south within. Building 47-40 Round House Interior showing floor and 134 
pit after removal of sludge of debris. 135 
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 136 

Photo 37 (2018): Debris was removed from Building 47-40 Round-House Interior floor and pit and 137 
placed inside a roll-off bin lined with plastic. 138 

 139 

Photo 38 (2018): Building 47-40 Round House Interior boring SB101 installed at the East track where the 140 
concrete and wood floors meet (view facing south). 141 
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 142 

Photo 39 (2018): Soil core (0-4 feet) from boring SB101 near the East track where the concrete and wood 143 
floors meet within Building 47-40 Round House Interior (DU04). 144 

 145 

Photo 40 (2018): Soil core (4-7 feet) from boring SB101 near the East track where the concrete and wood 146 
floors meet within Building 47-40 Round House Interior (DU04). 147 
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 148 

Photo 41 (2018): Building 47-40 Round House oil storage rack was removed, and the floor cleaned of 149 
debris and sludge. Staining is present on the floor. Boring SB102 at the oil storage area within Building 150 
47-40 Round House Interior (DU04). 151 

 152 

Photo 42 (2018): Soil core (0-4 feet) from boring SB102 near the oil storage area within Building 47-40 153 
Round House Interior (DU04). 154 
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 155 

Photo 43 (2018): Soil core (4-8 feet) from boring SB102 near the oil storage area within Building 47-40 156 
Round House Interior (DU04). 157 

 158 

Photo 44 (2018): Building 47-40 Round House Interior pit boring SB104 installed at the South end of the 159 
pit.  160 
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 161 

Photo 45 (2018):  Building 47-40 Round House Interior pit boring SB104 (orange flag) installed at the 162 
South end of the pit (view facing north).  163 
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 164 

Photo 46 (2018): Soil core (0-4 feet) from boring SB104 within Building 47-40 Round House Interior 165 
(DU04). 166 

 167 

Photo 47 (2018): Boring SB107 drilled adjacent to the storm drain located at the southeast corner of 168 
Building 47-40 Round House.  169 
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 170 

Photo 48 (2018): Soil core (0-4 feet) from boring SB107 located adjacent to the storm drain on the 171 
southeast corner of Building 47-40 Round House. SB107 is associated with the Outdoor Wash Rack Area 172 
(DU06). 173 

 174 

Photo 49 (2018): Soil core (4-8 feet) from boring SB107 located adjacent to the storm drain on the 175 
southeast corner of Building 47-40 Round House. SB107 is associated with the Outdoor Wash Rack Area 176 
(DU06). 177 
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 178 

Photo 50 (2018): Soil core (8-11 feet) from boring SB107 located adjacent to the storm drain on the 179 
southeast corner of Building 47-40 Round House. SB107 is associated with the Outdoor Wash Rack Area 180 
(DU06). 181 

 182 

Photo 51 (2018): Outdoor Wash Rack Area boring SB106 drilled at the South end of Building 47-40 183 
Round House. 184 
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 185 

Photo 52 (2018): Soil core (0-4 feet) from boring SB106 is associated with the Outdoor Wash Rack Area 186 
(DU06). 187 

 188 

Photo 53 (2018): Soil core (4-8 feet) from boring SB106 is associated with the Outdoor Wash Rack Area 189 
(DU06).  190 
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 191 

Photo 54 (2018): Soil core (8-10 feet) from boring SB106 is associated with the Outdoor Wash Rack Area 192 
(DU06). 193 

 194 

Photo 55 (2018): Soil core (0-4 feet) from boring SB105 is associated with the Outdoor Wash Rack Area 195 
(DU06).  196 
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 197 

Photo 56 (2018): Building 47-40 Round House Interior boring SB103 drilled at the North end of the 198 
building (view facing northwest). 199 

 200 

Photo 57 (2018): Soil core (0-4 feet) from boring SB103 within Building 47-40 Round House Interior 201 
(DU04).  202 
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 203 

Photo 58 (2018): Soil core (4-7 feet) from boring SB103 within Building 47-40 Round House Interior 204 
(DU04). 205 

 206 

Photo 59 (2018): Dry sediment sample collected with hand auger from SS108 located inside the storm 207 
drain on the southeast corner of Building 47-40 Round House. SB108 is associated with the Outdoor 208 
Wash Rack Area (DU06). 209 
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AREA 69 LOOP.JOB February 28, 2018 

LEVEL REPORT CC-RVAAP 69 

Station BS(+)_ BS Dist ___HI____ IS(-) IS Dist FS(-)_ FS Dist __Elev___ _____Desc_____ 

1 6.353 49.280 1,030.273 1,023.920 RAV1 

2 7.097 48.620 1,023.176 MW-005 TCASING 

3 6.512 48.730 1,023.762 MW-005 TCONC 

4 6.437 49.440 1,023.836 MW-005 THUB 

5 6.660 45.560 1,023.614 WP014 GS 

6 6.645 59.710 1,023.628 WP007 GS 

7 6.085 42.780 1,024.188 MW-004 PVC 

8 5.525 42.463 1,024.748 MW-004 CONC 

9 5.485 41.040 1,024.788 MW-004 MAG 

10 4.446 65.920 1,025.828 WP-008 

11 4.524 41.500 1,025.749 WP-004 

12 5.410 63.770 1,024.863 SB-112 GS 

13 5.301 34.910 1,024.972 WP-002 GS 

14 5.185 67.750 1,025.088 WP-005 GS 

TP-1 4.798 64.820 1,030.211 4.860 50.560 1,025.413 T2TP 

15 4.940 74.090 1,025.271 WP-003 GS 

16 4.279 88.830 1,025.933 SB-113 GS 

17 4.231 123.260 1,025.980 WP-009 GS 

18 2.927 52.570 1,027.284 MW-003 PVC 

19 5.482 50.940 1,024.729 MW-003 HUB 



                                              

                                              

                                              

                            

                                              

                  

                                              

                                              

   

                                              

                                              

                                              

                   

                                              

                           

                                                             

  
  

      

                                                                                                

      

                                                                                                

      

                                                                                                

                          

                                                                                                

      

    

                                          

 

              

      

                                                                                                

      

 

               

                                                                                             

      

                                                                                                

      

                                                                                                

      

 

    

                                                                                                

       

                                                                                                

                                                                                                

   

                                                                                                

   

                                                                       

                                                                       

                                                                                                 

20 2.965 49.610 1,027.246 MW-001 PVC 

21 5.517 48.430 1,024.694 MW-001 HUB 

22 5.128 33.460 1,025.083 SB-111 GS 

23 1.929 94.783 1,028.282 MW-002 PVC 

24 5.103 94.150 1,025.108 MW-002 HUB 

TP-2 3.150 92.310 1,028.200 5.161 64.730 1,025.050 T2TP 

25 4.578 46.060 1,023.622 WP-017 GS 

26 4.828 86.900 1,023.372 WP-015 GS 

TP-3 4.845 127.503 1,028.686 4.359 92.130 1,023.841 T2TP 

27 5.128 58.630 1,023.559 WP-011 GS 

28 5.873 38.480 1,022.813 WP-012 GS 

29 6.375 84.866 1,022.311 WP-013 GS 

TP-4 5.600 92.850 1,029.440 4.846 127.560 1,023.840 T2TP 

1 5.522 92.850 1,023.918 RAV1 

Total 24.747 426.763 24.748 427.829 

Check 1,023.920 

1,023.918 

0.002 
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AREA 74 LOOP.JOB February 28, 2018 

LEVEL REPORT CC RVAAP-74 

Station BS(+)_ BS Dist ___HI____ IS(-) IS Dist FS(-)_ FS Dist __Elev___ ___Desc____ 

1 4.574 251.659 1,028.494 1,023.920 RAV1 

TP-1 4.668 129.050 1,025.794 7.368 253.203 1,021.126 T2TP 

30 3.782 91.613 1,022.012 MW-001 PVC 

31 3.338 91.610 1,022.457 MW-001 CONC 

32 4.154 66.400 1,021.640 MW-002 PVC 

33 3.348 66.183 1,022.447 MW-002 CONC 

34 3.374 67.347 1,022.420 SB25 

35 3.349 68.283 1,022.446 SB23 

36 3.394 64.010 1,022.400 SB24 

37 3.790 52.320 1,022.004 WP-002 GS 

38 4.559 47.750 1,021.235 WP-003 GS 

39 4.983 66.400 1,020.811 MW-003 PVC 

40 4.558 66.470 1,021.236 MW-003 CONC 

TP-2 7.309 250.959 1,028.436 4.667 129.050 1,021.127 T2TP 

1 4.515 253.456 1,023.922 RAV1 

Total 16.551 631.669 16.549 635.709 

Check 1,023.920 

1,023.922 

-0.002 
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Level Loops Closure Report 

2018 CAMP RAVENNA ENVIRONMENTAL SURVEY 

Level Loop Closure Report (Third Order) 

Loop BS Total (ft) BS Dist (ft) FS Total (ft) FS Dist (ft) Loop Dist (ft) 
Misclosure 

Allowable (ft) 

Loop 
Misclosure 

(ft) PASSED/FAILED 

AREA 69 24.74700' 426.76' 24.74800' 427.83' 854.592' 0.020' 0.001' LOOP PASSED 

AREA 74 16.55100' 631.67' 16.54900' 635.71' 1267.378' 0.024' -0.002' LOOP PASSED 

Total Distance 0.40 miles 

Elevation Determination Procedure Notes (CC RVAAP-69 & CC RVAAP-74): 

-Elevations collected using Trimble DiNi Digital Level. 

-Elevations are tied to NAVD88 Per Ravenna Arsenal Control Monument RAV 1. 
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CC RVAAP-69 COORDINATE REPORT 

CC RVAAP-69 
POINT NORTHING EASTING ELEV DESCRIPTION 

1 551472 2357923 1023.92 RAV 1 DISK (BASIS FOR ELEVATIONS) 

2 551478 2357921 1023.18 MW-005 TOP PVC 

--- --- 1023.76 MW-005 TOP CONCRETE 

--- --- 1023.84 MW-005 HUB (GS) 

3 551455 2357922 1023.61 WP-014 GS 

4 551419 2357922 1023.63 WP-007 GS 

5 551415 2357873 1024.19 MW-004 TOP PVC 

--- --- 1024.75 MW-004 TOP CONC 

--- --- 1024.79 MW-004 MAGNAIL (GS) 

6 551413 2357828 1025.83 WP-008 GS 

7 551456 2357835 1025.75 WP-004 GS 

8 551472 2357814 1024.86 SB-112 GS 

9 551468 2357760 1025.93 SB-113 GS 

10 551442 2357738 1025.98 WP-009 GS 

11 551517 2357766 1027.28 MW-003 TOP PVC 

--- --- 1024.73 MW-003 HUB (GS) 

12 551525 2357766 1027.25 MW-001 TOP PVC 

--- --- 1024.69 MW-001 HUB (GS) 

13 551537 2357718 1028.28 MW-002 TOP PVC 

--- --- 1025.11 MW-002 HUB (GS) 

14 551532 2357781 1025.08 SB-111 GS 

15 551478 2357854 1025.27 WP-003 GS 

16 551490 2357863 1024.97 WP-002 GS 

17 551525 2357872 1025.09 WP-005 GS 

18 551555 2357919 1023.62 WP-017 GS 

19 551457 2358004 1023.37 WP-015 GS 

20 551349 2358011 1023.56 WP-011 GS 

21 551363 2358097 1022.81 WP-012 GS 

22 551405 2358118 1022.31 WP-013 GS 

NOTES: 

HORIZONTAL DATUM: NAD 83(2011) 

VERTICAL DATUM: NAVD88 
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CC RVAAP-74 COORDINATE REPORT 

CC RVAAP-74 
POINT NORTHING EASTING ELEV DESCRIPTION 

1 551472 2357923 1023.92 RAV 1 DISK (BASIS FOR ELEVATIONS) 

25 551013 2358250 1020.81 MW-003 TOP PVC 

1021.24 MW-003 CONC (GS) 

26 551023 2358266 1021.24 WP003 GS 

27 551044 2358257 1022.00 WP002 GS 

28 551044 2358246 1022.40 SB-24 

29 551041 2358241 1022.45 SB-23 

30 551037 2358243 1022.42 SB-25 

31 551040 2358243 1021.64 MW-002 TOP PVC 

1022.45 MW-002 CONC (GS) 

32 551042 2358218 1022.01 MW-001 TOP PVC 

1022.46 MW-001 CONC (GS) 

NOTES: 

HORIZONTAL DATUM: NAD 83(2011) 

VERTICAL DATUM: NAVD88 
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CC RVAAP-70 COORDINATE REPORT 

CC RVAAP-70 
POINT NORTHING EASTING ELEV DESCRIPTION 

36 566652 2379163 950.23 SB-103 

37 566592 2379195 950.25 SB-102 

38 566565 2379200 950.23 SB-101 

39 566569 2379172 946.65 SB-104 

40 566519 2379140 949.54 SB-107 

41 566515 2379168 949.28 SB-106 

42 566443 2379151 949.95 SB-105 

NOTES: 

HORIZONTAL DATUM: NAD 83(2011) 

VERTICAL DATUM: NAVD88 

CC-RVAAP-70 Procedure Notes: 

-Horizontal & vertical coordinates collected using Spectra Precision Epoch 50 GNSS 
Receiver & Trimble S5 Robotic Total Station. 
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HORIZONTAL CONTROL COMPARISON 

HORIZONTAL CONTROL COMPARISON 

PUBLISHED CONTROL CONVERTED TO NAD83(2011) PROJECT COORDINATES (OHIO VRS) NAD83(2011) D 

POINT NORTHING EASTING DESC. POINT NORTHING EASTING DESC. D NORTH D EAST 

999 551471.869 2357923.437 RAV1 1 551471.86 2357923.31 RAV1 0.01 0.13 

1000 549651.443 2357928.555 PID MB2338 48 549651.54 2357928.58 DISK PORTAGE COUNTY 1977 -0.10 -0.03 

1001 558490.199 2357792.745 RAV2 47 558490.31 2357792.59 RAV2 -0.11 0.15 

1008 566921.885 2377934.289 RAV9 44 566922.05 2377934.32 RAV9 -0.16 -0.03 

1009 555003.805 2367417.913 RAV10 46 555003.84 2367417.83 RAV10 -0.03 0.08 

1010 557047.393 2372207.044 RAV11 45 557047.46 2372207.07 RAV11 -0.07 -0.03 

1013 548218.769 2354665.465 PID MB2342 50 548218.76 2354665.50 DISK MB2342 0.01 -0.04 

1014 551578.086 2367363.874 PID MB2328 49 551578.05 2367363.98 DISK MB2328 0.04 -0.11 

PROJECT HORIZONTAL CONTROL PARAMETERS  ± 1' 

RAVENNA ARSENAL CONTROL POINTS CONVERTED FROM NAD83(1986) TO NAD83(2011) USING NGS COORDINATE CONVERSION AND TRANSFORMATION 
TOOL (NCAT). PIDs MB2342, MB2328, & MB2338 CONVERTED FROM NAD83(1995) TO NAD83(2011) USING NCAT. 

Horizontal Coordinates Procedure Notes (all areas): 

-Horizontal coordinates collected using Spectra Precision Epoch 50 GNSS Receiver & Trimble  S5 Robotic Total Station 

-Horizontal coordinates are tied to the Ohio State Plane Coordinate System, Ohio North Zone 3401, NAD83 (2011) per 
ODOT VRS Network System 

-Horizontal coordinates were verified by locating existing NGS & Ravenna Arsenal Control Monuments to confirm 
coordinates meet project accuracy requirements. 
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